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Chapter 1  

DE0-Nano-SoC 

Development Kit 
 

The DE0-Nano-SoC Development Kit presents a robust hardware design platform built around the 

Altera System-on-Chip (SoC) FPGA, which combines the latest dual-core Cortex-A9 embedded 

cores with industry-leading programmable logic for ultimate design flexibility. Users can now 

leverage the power of tremendous re-configurability paired with a high-performance, low-power 

processor system. Alteraôs SoC integrates an ARM-based hard processor system (HPS) consisting of 

processor, peripherals and memory interfaces tied seamlessly with the FPGA fabric using a 

high-bandwidth interconnect backbone. The DE0-Nano-SoC development board is equipped with 

high-speed DDR3 memory, analog to digital capabilities, Ethernet networking, and much more that 

promise many exciting applications. 

The DE0-Nano-SoC Development Kit contains all the tools needed to use the board in conjunction 

with a computer that runs the Microsoft Windows XP or later. 

In addition, DE0-Nano-SoC Kit is also called Atlas-SoC Kit in Altera's Rockboard.org Linux 

community (http://www.rocketboards.org/atlas-soc). The hardware of DE0-Nano-SoC Kit and 

Atlas-SoC Kit are exactly the same, however, this community provides different development 

resource from DE0-Nano-SoC Kit. The details of kit contents can be found in the Appendix chapter. 
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1.1  PPaa cc kk aa gg ee   CCoo nn tt ee nn tt ss   

Figure 1-1 shows a photograph of the DE0-Nano-SoC package.  

 

Figure 1-1 The DE0-Nano-SoC package contents 

 

The DE0-Nano-SoC package includes: 

 ̧ The DE0-Nano-SoC development board 

 ̧ DE0-Nano-SoC Quick Start Guide 

 ̧ USB cable Type A to Mini -B for FPGA programming or UART control 

 ̧ USB cable Type A to Micro-B for USB OTG connect to PC 

 ̧ 5V/2A DC power adapter 

 ̧ 4GB microSD Card (Installed) 

1.2  DDEE00 --NN aa nn oo --SSoo CC  SSyy ss tt ee mm   CCDD  

The DE0-Nano-SoC System CD contains all the documents and supporting materials associated 

with DE0-Nano-SoC, including the user manual, system builder, reference designs, and device 

datasheets. Users can download this system CD from the link: http://cd-de0-nano-soc.terasic.com. 
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1.3  GGee tt tt ii nn gg   HH ee ll pp   

Here are the addresses where you can get help if you encounter any problems: 

Altera Corporation  

101 Innovation Drive San Jose, California, 95134 USA  

Email: university@altera.com 

Terasic Technologies 

9F., No.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, 30070. Taiwan 

Email: support@terasic.com 

Tel.: +886-3-575-0880 

Website: de0-nano-soc.terasic.com 

 

http://www.terasic.com/
http://www.terasic.com/
mailto:university@altera.com
mailto:support@terasic.com
http://www.terasic.com.tw/cgi-bin/page/archive.pl?Language=English&No=941


 
 

 

 

 

DE0- Nano- SoC 

User Manual 

7  www.terasic.com  

August 31, 2017  

 

 

Chapter 2  

Introduction of the 

DE0-Nano-SoC Board 
 

 

This chapter provides an introduction to the features and design characteristics of the board. 

2.1  LL aa yyoo uu tt   aa nn dd   CCoo mm pp oo nn ee nn tt ss   

Figure 2-1 and Figure 2-2 shows a photograph of the board. It depicts the layout of the board and 

indicates the location of the connectors and key components. 

 

Figure 2-1 DE0-Nano-SoC development board (top view) 

http://www.terasic.com/
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Figure 2-2 DE0-Nano-SoC development board (bottom view) 

 

The DE0-Nano-SoC board has many features that allow users to implement a wide range of 

designed circuits, from simple circuits to various multimedia projects.  

The following hardware is provided on the board:  

Â FPGA 

 ̧ Altera Cyclone®  V SE 5CSEMA4U23C6N device 

 ̧ Serial configuration device ï EPCS 

 ̧ USB-Blaster II  onboard for programming; JTAG Mode 

 ̧ 2 push-buttons 

 ̧ 4 slide switches 

 ̧ 8 green user LEDs 

 ̧ Three 50MHz clock sources from the clock generator 

 ̧ Two 40-pin expansion header 

 ̧ One Arduino expansion header (Uno R3 compatibility), can connect with Arduino shields. 

 ̧ One 10-pin Analog input expansion header. (shared with Arduino Analog input) 

 ̧ A/D converter, 4-wire SPI interface with FPGA 

http://www.terasic.com/
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Â HPS (Hard Processor System) 

 ̧ 925MHz Dual-core ARM Cortex-A9 processor 

 ̧ 1GB DDR3 SDRAM (32-bit data bus) 

 ̧ 1 Gigabit Ethernet PHY with RJ45 connector 

 ̧ port USB OTG, USB Micro-AB connector 

 ̧ Micro SD card socket 

 ̧ Accelerometer (I2C interface + interrupt) 

 ̧ UART to USB, USB Mini-B connector 

 ̧ Warm reset button and cold reset button 

 ̧ One user button and one user LED 

 ̧ LTC 2x7 expansion header 

2.2  BB ll oo cc kk   DDii aa gg rr aa mm   oo ff   tt hh ee   DDEE00 --NN aa nn oo --SSoo CC  BB oo aa rr dd   

Figure 2-3 is the block diagram of the board. All the connections are established through the 

Cyclone V SoC FPGA device to provide maximum flexibility for users. Users can configure the 

FPGA to implement any system design. 

http://www.terasic.com/
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Figure 2-3 Block diagram of DE0-Nano-SoC 

 

Detailed information about Figure 2-3 are listed below. 

FFPPGGAA  DDeevviiccee  

 ̧ Cyclone V SoC 5CSEMA4U23C6N Device 

 ̧ Dual-core ARM Cortex-A9 (HPS) 

 ̧ 40K programmable logic elements 

 ̧ 2,460 Kbits embedded memory 

 ̧ 5 fractional PLLs 

 ̧ 2 hard memory controllers 

CCoonnff iigguurr aatt iioonn  aanndd  DDeebbuugg    

 ̧ Serial configuration device ï EPCS on FPGA 

 ̧ Onboard USB-Blaster II (Mini -B USB connector) 

http://www.terasic.com/
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MM eemmoorr yy  DDeevviiccee  

 ̧ 1GB (2x256Mx16) DDR3 SDRAM on HPS 

 ̧ Micro SD card socket on HPS 

CCoommmmuunniiccaatt iioonn  

 ̧ One USB 2.0 OTG (ULPI interface with USB Micro-AB connector) 

 ̧ UART to USB (USB Mini -B connector) 

 ̧ 10/100/1000 Ethernet 

CCoonnnneeccttoorr ss  

 ̧ Two 40-pin expansion headers 

 ̧ Arduino expansion header 

 ̧ One 10-pin ADC input header 

 ̧ One LTC connector (one Serial Peripheral Interface (SPI) Master ,one I2C and one GPIO 

interface ) 

AADDCC  

 ̧ 12-Bit Resolution, 500Ksps Sampling Rate. SPI Interface. 

 ̧ 8-Channel Analog Input. Input Range : 0V ~ 4.096V. 

SSwwii ttcchheess,,  BBuutt ttoonnss,,  aanndd  II nnddiiccaattoorr ss  

 ̧ 3 user Keys (FPGA x2, HPS x1) 

 ̧ 4 user switches (FPGA x4) 

 ̧ 9 user LEDs (FPGA x8, HPS x 1) 

 ̧ 2 HPS reset buttons (HPS_RESET_n and HPS_WARM_RST_n) 

SSeennssoorr ss      

 ̧ G-Sensor on HPS 

PPoowweerr     

 ̧ 5V DC input 

http://www.terasic.com/
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Chapter 3  

Using the 

DE0-Nano-SoC Board 
 

This chapter provides an instruction to use the board and describes the peripherals. 

3.1    SSee tt tt ii nn gg ss   oo ff   FFPPGGAA   CCoo nn ff ii gg uu rr aa tt ii oo nn   MM oo dd ee   

When the DE0-Nano-SoC board is powered on, the FPGA can be configured from EPCS or HPS.  

The MSEL[4:0] pins are used to select the configuration scheme. It is implemented as a 6-pin DIP 

switch SW10 on the DE0-Nano-SoC board, as shown in Figure 3-1.  

 

Figure 3-1 DIP switch (SW10) setting of FPP x32 mode 
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