
Rockchip RK3588 Octa-Core 8K 6TOPS NPU
AI Development Board

Specifications
Model No. Rockchip RK3588
CPU Rockchip RK3588 8nm process, quad-core Cortex-A76 + quad-core Cortex-A55

GPU ARM Mali-G610 MC4 OpenGL ES 1.1/2.0/3.1/3.2 Vulkan 1.1, 1.2 OpenCL 1.1,1.2,2.0
Embedded high performance 2D image acceleration module

NPU 6 TOPS (Supports int4/int8/int16/FP16/BF16/TF32)
RAM 4GB/8GB (64bit LPDDR4/LPDDR4x)
ROM 32G/64G/128G/256G (eMMC5.0/ 5.1)

WiFi
Type IEEE 802.11a/b/g/n/ac/ax
Frequency Wi-Fi6 2.4GHz/5.8GHz ( PCIe v3.0)
Antenna Type 2T2R

OS Android 12 and Multi-Language
Bluetooth Bluetooth 5.0
Video&Audio CODEC

Video Codec       

∗ Real-time video decoder of
MPEG-1,MPEG-2,MPEG-4,H.263,H.264,H.265,VC-1,VP9,VP8 MVC,AV1
∗ MMU Embedded
∗ Multi-channel decoder in parallel for less resolution
∗ H.264 AVC/MVC Main10 L6.0 : 8K@30fps (7680x4320)
∗ VP9 Profile0/2 L6.1 : 8K@60fps (7680x4320)
∗ H.265 HEVC/MVC Main10 L6.1 : 8K@60fps (7680x4320)
∗ AVS2 Profile0/2 L10.2.6 : 8K@60fps (7680x4320)
∗ AV1 Main Profile 8/10bit L5.3 : 4K@60fps (3840x2160)
∗ MPEG-2 up to MP : 1080p@60fps (1920x1088)
∗ MPEG-1 up to MP : 1080p@60fps (1920x1088)
∗ VC-1 up to AP level 3 : 1080p@60fps (1920x1088)
∗ VP8 version2 : 1080p@60fps (1920x1088)
Video Encoder
∗ Real-time H.265/H.264 video encoding
∗ Support up to 8K@30fps
∗ Multi-channel encoder in parallel for less resolution
∗ Dual 16M Pixel ISP with HDR&3DNR

Audio Codec

I2S0 with 8 channels
∗ Up to 8 channels TX and 8 channels RX path
∗ Audio resolution from 16bits to 32bits
∗ Sample rate up to 192KHz
∗ Provides master and slave work mode, software configurable
∗ Support 3 I2S formats (normal, left-justified, right-justified)
∗ Support 4 PCM formats (early, late1, late2, late3)
∗ Support TDM normal, 1/2 cycle left shift, 1 cycle left shift, 2 cycle left shift, right
shift mode serial audio data transfer
∗ I2S, PCM and TDM mode cannot be used at the same time

I/O Port

Power Supply DC 12V/2A Power ON: Blue



RTC Support
IR Infrared + BT Voice Remote

HDMI
HDMI OUT 1:HDMI 2.1/7680x4320@60Hz
HDMI OUT 2:HDMI 2.1/4096x2304@60Hz
HDMI IN:HDMI 2.0/HDMI 1.4b 4K x 2K video formats(3840x
2160p@24Hz/25Hz/30Hz and 4096x2160p@24Hz)

Earphone 1*3.5mm Port

Ethernet Ethernet 1:1*1000M(RGMII)
Ethernet 2:1*1000M

TF Card 1*TF Card

USB port 2*USB 2.0 (Host)
1*USB3.0 (Host)

Type-C 1*Type C 3.0 (Download Port) Supported Devices

 

 

 

 

 

 

 













Introduction

In the rapidly advancing field of artificial intelligence (AI), having access to powerful development
tools is essential for creating innovative solutions. The Rockchip RK3588 Octa-Core 8K 6TOPS
NPU AI Development Board stands at the forefront of AI development, offering exceptional
processing capabilities and support for ultra-high-definition visuals. Designed for developers and
enterprises, this board provides a robust platform for building and deploying advanced AI
applications.

High-Performance Processing

At the core of this development board is the Rockchip RK3588 processor, built on an advanced
8nm process technology. This octa-core CPU combines four Cortex-A76 cores running at up to
2.4GHz and four Cortex-A55 cores at up to 1.8GHz, delivering a balanced mix of high performance
and energy efficiency. This configuration ensures that the board can handle complex AI algorithms,
data processing tasks, and multitasking operations with ease.

Complementing the CPU is the ARM Mali-G610 MC4 GPU, which supports OpenGL ES
1.1/2.0/3.1/3.2, Vulkan 1.1/1.2, and OpenCL 1.1/1.2/2.0. This powerful GPU accelerates graphics
rendering and parallel processing tasks, making it ideal for applications that require high-
performance graphics and computational power.

Advanced AI Capabilities

The development board is equipped with a 6 TOPS Neural Processing Unit (NPU), supporting
various precision formats including int4, int8, int16, FP16, BF16, and TF32. This NPU enables
efficient execution of AI models, providing the computational power necessary for tasks such as
image recognition, natural language processing, and predictive analytics. The support for multiple
precision formats allows for flexibility in model deployment, balancing performance and accuracy as
needed.

8K Ultra HD Support

For applications requiring high-resolution visuals, the board supports 8K resolution at 60Hz,
delivering ultra-high-definition display capabilities. This feature is particularly beneficial for AI
applications in fields such as medical imaging, digital signage, and immersive media experiences,
where visual clarity and detail are paramount. The ability to process and display 8K content ensures
that developers can create applications that meet the demands of modern high-resolution displays.

Versatile Connectivity

The development board offers a comprehensive suite of connectivity options to facilitate seamless
integration into various systems. It includes multiple USB ports, HDMI output, and support for Wi-Fi
6 (802.11a/b/g/n/ac/ax) operating in the 2.4GHz and 5.8GHz bands. These features ensure high-



speed data transfer, reliable network connectivity, and compatibility with a wide range of
peripherals and external devices.

Expandable Memory and Storage

To accommodate the demands of AI applications, the board supports up to 32GB of
LPDDR4/LPDDR4x RAM and offers storage options ranging from 32GB to 256GB using eMMC
5.0/5.1. This ample memory and storage capacity enable the handling of large datasets and complex
models, ensuring smooth operation and responsiveness in AI tasks.

Operating System Compatibility

The development board is compatible with multiple operating systems, including Android 12 and
various Linux distributions. This flexibility allows developers to choose the environment that best
suits their development needs and project requirements. The support for multiple OS platforms
ensures that the board can be utilized in a wide range of development scenarios, from mobile
applications to embedded systems.

Applications and Use Cases

The Rockchip RK3588 Octa-Core 8K 6TOPS NPU AI Development Board is ideal for a variety of
applications, including:

AI Research and Development: Provides a powerful platform for developing and testing AI
models, facilitating innovation in machine learning and deep learning.

Digital Signage: Enables the creation of high-resolution, dynamic content for advertising and
information displays.

Medical Imaging: Supports the processing and visualization of high-resolution medical
images, aiding in diagnostics and research.

Smart Surveillance: Facilitates real-time video analysis for security applications, including
facial recognition and behavior analysis.

Edge Computing: Offers the computational power necessary for processing data at the edge,
reducing latency and bandwidth usage.

Conclusion

The Rockchip RK3588 Octa-Core 8K 6TOPS NPU AI Development Board is a state-of-the-art
platform that combines high-performance processing, advanced AI capabilities, and ultra-high-
definition display support. Its versatility and robust feature set make it an excellent choice for
developers and enterprises looking to create innovative AI solutions and high-resolution multimedia
applications. By leveraging this development board, you can accelerate your AI projects and bring
your ideas to life with unparalleled performance and clarity.

 


