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Document Description 
 

This is the document to describe the Datasheet which is applied to EN675X. 

 
IMPORTANT NOTICE 

 
Eyenix Company Limited (Eyenix) reserves the right to make corrections, modifications, enhancements, improvements, and other changes to its products and services 

at any time and to discontinue any product or service without notice. Customers should obtain the latest relevant information before placing orders and should verify 

that such information is current and complete. All products are sold subject to Eyenix’s terms and conditions of sale supplied at the time of order acknowledgment. 

Eyenix assumes no liability for applications assistance or customer product design. Customers are responsible for their products and applications using Eyenix 

components. To minimize the risks associated with customer products and applications, customers should provide adequate design and operating safeguards. 

Eyenix does not warrant or represent that any license, either express or implied, is granted under any Eyenix patent right, copyright, mask work right, or other Eyenix 
intellectual property right relating to any combination, machine, or process in which Eyenix products or services are used. Information published by Eyenix regarding 

third-party products or services does not constitute a license from Eyenix to use such products or services or a warranty or endorsement thereof. Use of such 

information may require a license from a third party under the patents or other intellectual property of the third party, or a license from Eyenix under the patents or 

other intellectual property of Eyenix. 

Reproduction of Eyenix information in Eyenix data sheets is permissible only if reproduction is without alteration and is accompanied by all associated warranties, 

conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive business practice. Eyenix is not responsible or liable 

for such altered documentation. Information of third parties may be subject to additional restrictions. 

Eyenix products are not authorized for use in safety-critical applications (such as life support) where a failure of the Eyenix product would reasonably be expected 

to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing such use. Buyers represent that they have 
all necessary expertise in the safety and regulatory ramifications of their applications, and acknowledge and agree that they are solely responsible for all legal, 

regulatory and safety-related requirements concerning their products and any use of Eyenix products in such safety-critical applications, notwithstanding any 

applications-related information or support that may be provided by Eyenix. Further, Buyers must fully indemnify Eyenix and its representatives against any damages 

arising out of the use of Eyenix products in such safety-critical applications. 

Eyenix products are neither designed nor intended for use in military/aerospace applications or environments unless the Eyenix products are specifically designated 

by Eyenix as military-grade or "enhanced plastic." 

Eyenix products are neither designed nor intended for use in automotive applications or environments unless the specific Eyenix products are designated by Eyenix 

as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated products in automotive applications, Eyenix will 

not be responsible for any failure to meet such requirements. 
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 General Description 

The EN675X SoC provides high-performance consumer product line and IP camera solutions. The ISP inside supports 
image enhancement and noise reduction functions such as 3A (AE, AF, AWB) and ADNR. It also supports a various type of 
analog and digital image sensor interfaces to work and control seamlessly in image processing path. A multi-channel digital 
input from outside is capable, and supports PIP, Image stitching and Image blending functions which can change channels 
flexible. Also, it supports LCD Interface (Parallel, SPI), CVBS and digital outputs. The EN675X adopts H.265+, H.264+, JPEG, 
and MJPEG to enable encoding and decoding with multiple resolutions. This chip provides wired/wireless network, SD card, 
USB storage functions through USB 2.0 MAC, Ethernet MAC (10/100/1000Mbps), and SDIO. The 64-bit RISC-V based quad-
core CPU is embedded in SoC to leverage performance and power consumption. The debugger and compile environment are 
provided for developer’s convenience. Linux, FreeRTOS, and BareMetal are portable across platform and to simultaneously 
run multiple operating systems. 
 
 
 

 Block Diagram 
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 Features 

Processor Core 
▪ 64bit RISC-V Quad core up to 594MHz 

- 16KB I-cache, 16KB D-cache 
▪ Integrated double-precision FPU 
▪ JTAG (33MHz hi-speed JTAG debug) 
▪ 256KB on-chip SRAM 
 
Video Codec 
▪ H.264/265 Encoder 

 - Real-time hard-wired H.264/265 encoding 
  - 5M 30fps + HD 30fps + VGA 30fps 

 - 4K 30fps + VGA 30fps 
▪ H.264/265 Decoder 

- Real-time hard-wired H.264/265 decoding 
- 4K 30fps 

▪ JPEG Encoder/Decoder 
 - Up to 4K 30fps 

▪ H.265 + H.264 + MJPEG triple-streaming 
▪ CBR/VBR control 
 
Image Processing 
▪ RGB interpolation 
▪ Multi-exposure WDR (line-interleaved-sensors) 

with local tone mapping 
▪ 3 Auto controller (AE, AF, AWB) 
▪ 2D/3D adaptive digital noise reducer 
▪ Adaptive contrast enhancement 
▪ Auto defect detection and correction 
▪ Edge enhancement 
▪ Gamma correction 
▪ HUE controller 
▪ Pseudo color suppression 
▪ Highlight masking 
▪ Moving object detection 
▪ OSD (Box, Font) 
▪ 4 channel down scaler 
▪ Digital zoom 
▪ Anti-fog 
▪ 4 channel PIP 
▪ Image stitching/blending 
 
Video Interfaces 
▪ Sensor input 
  - MIPI CSI-2, Parallel 12bits 
▪ Digital input 

 - BT.601(8b), BT.656(8b), BT.1120(8/16b) 
 - Up to 4 channels 

▪ Digital output 
 - BT.601(8b), BT.656(8b), BT.1120(8/16b) 
 - LCD Interface (SPI/MCU/RGB Parallel) 

- Up to 2 channels 
▪ Analog output 

 - CVBS, HD Analog 
 
Audio Interfaces 
▪ I2S interface for external audio Codec 
▪ Integrated audio codec supporting 8-, 16-, 24-, 32-bit 

audio inputs and outputs 
▪ Compliance with the G.711 and PCM protocols 

On-Chip Interconnect 
▪ Network-on-chip architecture based on AMBA AXI and 

APB protocol 
 
Neural Processing Unit 
▪ Computation Units 

- 1024 MACs for main computation unit 
- 96 MACs for HW dedicated convolution 

▪ Supported Layers 
- CONV, DW CONV, Activation, Pooling, Upscale 

▪ Support 8-bit integer, Pytorch framework 
 
Peripheral Interfaces 
▪ Universal Peripherals (GPIO 72 mux) 

 - Timer/PWM 39ch 
- UART 9ch 
- I2C Master/Slave 9ch 
- SPI Master 9ch 

 - Ethernet 10/100/1000 MAC Controller 
(MII/RMII/RGMII) 

- USB2.0 ULPI Controller 
- I2S Master/Slave 1ch 
- IR Receiver 1ch (NEC) 

▪ SDIO2.0 2ch for Wi-Fi and SD Card 
▪ On-chip ADC (4ch mux type) 
 
Security Accelerator 
▪ SHA-224/256 
▪ AES-128/256 with ECB/CBC mode 
▪ Checksum 16bit 
 
Memory Interface 
▪ DDR-SDRAM Interface 

- DDR3/DDR3L/LPDDR3 with 32-bit data bus 
- Maximum capacity: 8Gb 

▪ SPI NOR Flash Interface 
- 3-/4-byte address, 1-, 2-, 4-line mode 
- Maximum capacity: 512Mb 

▪ SPI NAND Flash Interface 
- 1-, 2-, 4-line mode 
- Maximum capacity: 2Gb 

 
System Control 
▪ Clock and Reset 
▪ I/O Controller 
▪ DMA 16ch 
 
Physical Specifications 
▪ Operating Voltages 
  - 1.8V/3.3V I/O 
  - 1.0V Core Power 
  - 1.2V/1.35V/1.5V DDR-SDRAM Memory Power 
▪ Package 
  - 419 ball FBGA 14mm x 14mm 
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 Package Dimension 

 

 

< EN675 - 14x14mm, 0.65pitch 419FBGA > 
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Document Revision History 

Version Date Description Modified by 

0.1 June. 4, 2020 Initial draft WH Lee 

0.1.1 Sep. 29, 2020 The feature of processor and memory interface has been modified CL Li 

0.2 Oct. 19, 2020 The document has been uploaded and merged into the latest SDK CL Li 

0.2.1 Nov. 11, 2020 The Color type of block diagram has been changed CL Li 

0.2.2 Nov. 30, 2020 Separating the "Peripheral" category HJ Lee 

0.3 Mar. 23, 2021 Modified to engineering sample (Before verification) HJ Lee 

0.3.1 Mar. 24, 2021 Separating the "Accelerator" category CL Li 

1.0.0 Apr. 13, 2021 Block diagram has been modified. HJ Lee 

1.1.0 Nov. 30, 2021 SPI-NOR Flash’s Max size has been extended. YJ Joo 
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