
 

 

 

DE10-Pro PCIe 3x16 Demo 

Installation Guide 

1 

 

 www.terasic.com 

August 16, 2019 

 



 

 

 

 

DE10-Pro PCIe 3x16 Demo 

Installation Guide 

1 

 

 www.terasic.com 

August 16, 2019 

 

CONTENTS 

 

Chapter 1 DE10-Pro Development Environment ........................................................... 2 

1.1 About the Guide ..................................................................................................................................... 2 

1.2 Instruction .............................................................................................................................................. 2 

1.3 Block Diagram ....................................................................................................................................... 2 

1.4 Getting Help ........................................................................................................................................... 3 

Chapter 2 Run the PCIe Gen3 x16 Demo ....................................................................... 4 

2.1 Setup the DE10-Pro board to the host PC .............................................................................................. 4 

2.2 Bring up the DE10-Pro ........................................................................................................................... 5 

 

 

 



 

 

 

 

DE10-Pro PCIe 3x16 Demo 

Installation Guide 

2 

 

 www.terasic.com 

August 16, 2019 

 

Chapter 1  

DE10-Pro Development Environment 
 

11..11  AAbboouutt  tthhee  GGuuiiddee    

This guide introduces how to setup the DE10-Pro development kit onto the Host computer to 

support running the PCIe Gen3 x 16 demo. From this demonstration, it will show how the PC Linux 

and FPGA communicate with each other through the PCI Express interface. Avalon-MM Intel 

Stratix 10 Hard IP+ for PCI Express IP is used in this demonstration. 

11..22  IInnssttrruuccttiioonn  

The following items are required to set up PCIe Gen3 x 16 demo for DE10-Pro board: 

 64-bit Linux (Ubuntu 16.04 x long-term support (LTS) or CentOS 7.6) installed 

 Intel Quartus Prime Pro Edition 19.1.0 installed, license is required 

In this guide, we will use Ubuntu 16.04 long-term support (LTS), 64-bit version with kernel 4.8 for 

installation and introduction. 

11..33  BBlloocckk  DDiiaaggrraamm  

Figure 1-1 shows the block diagram in the FPGA system. In the DMA PCIe design, the On-Chip 

memory and external DMA Controller are used for performing DMA testing. 

The On-Chip memory, and External DMA Controller are connected to the PCI Express Hard IP 

controller through the Memory-Mapped Interface. 
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Figure 1-1 Hardware block diagram of the PCIe Gen3 x16 reference design 

11..44  GGeettttiinngg  HHeellpp  

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

 Terasic Inc. 

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

 Email: support@terasic.com 

 Tel.: +886-3-5750-880 

 Web: http://DE10-Pro.terasic.com 

mailto:support@terasic.com
http://de10-pro.terasic.com/
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Chapter 2  

Run the PCIe Gen3 x16 Demo 
 

This chapter introduces the installation of the DE10-Pro board for running the PCIe Gen3 x16 demo, 

following the below steps to set up the demonstration.  

22..11  SSeettuupp  tthhee  DDEE1100--PPrroo  bbooaarrdd  ttoo  tthhee  hhoosstt  PPCC  

Follow the steps below to setup the DE10-Pro board as Figure 2-1: 

1. Make sure the host PC is powered off. 

2. Insert the DE10-Pro board into the PCIe X16 socket of the host PC. 

3. Connect PC’s 12V PCI Express 8-pin power source to the DE10-Pro (recommended). 

4. Connect PC’s USB port to DE10-Pro micro UB II port(J8) using an USB cable. 

 

Figure 2-1 DE10-Pro setup 
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22..22  BBrriinngg  uupp  tthhee  DDEE1100--PPrroo  

1. Power on the host PC and open the Terminal. 

2. Copy and unzip the pcie_gen3_x16_demo compressed file to the host PC (unzip it to Desktop  

as an example). 

3. Enter the command “cd” to switch to the path: 

“pcie_gen3_x16_demo/PCIe_gen3x16_gh2e2/demo_batch”. 

4. Create an environment variable QUARTUS_ROOTDIR by pointing to the Quartus installation 

path. Typing the “export” commands in terminal.  

Take the path: /home/ubuntu/intelFPGA_pro/19.1/quartus as an example: 

“export QUARTUS_ROOTDIR=/home/ubuntu/intelFPGA_pro/19.1/quartus” 

4. Execute “sudo -E sh test.sh” command to configure the FPGA. 

5. Restart Linux.  

6. Make sure the FPGA development kit can be detected by Linux. Using the command: “lspci | 

grep Altera” for the board detected as Figure 2-2. 

 

Figure 2-2 Board detected information 

7. Verify the PCIe link information by typing command as Figure 2-3: 

sudo lspci -vv -s 01:00.0 | grep --color Width 

 
Figure 2-3 PCIe link information 

8. Open a terminal, use the command “cd" to switch to the path: “linux_software/kernel/linux”  

9. Install the driver by entering the commands below as Figure 2-4: 

chmod 777 install load unload 

sudo ./install 
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Figure 2-4 Driver installation 

10. Verify the driver installation: 

lsmod | grep intel_fpga_pcie_drv 

Expected result as Figure 2-5: 

intel_fpga_pcie_drv 24576 0 

 

Figure 2-5 Driver information 

11. Verify that Linux recognizes the PCIe* design example: 

lspci -d 1172:000 -v | grep intel_fpga_pcie_drv 

 

Note: If you have changed the Vendor ID, substitute the new Vendor ID for Intel®  's Vendor ID in this 

command. 
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Expected result as Figure 2-6: 

Kernel driver in use: intel_fpga_pcie_drv 

 

Figure 2-6 Kernel Driver information 

12. Use the command “cd” to switch the path to “linux_software/user/example”. 

13. Compile the design example application as Figure 2-7: 

make 

 

Figure 2-7 Compile the example 

14. You can run the Intel®  FPGA IP PCIe* link test in manual or automatic mode. 

 In automatic mode, the application automatically selects the device. The test selects the 

Intel®  Stratix®  10 PCIe* device with the lowest BDF by matching the Vendor ID. The 

test also selects the lowest available BAR. 

 In manual mode, the test queries you for the bus, device, and function number and BAR. 

For the Intel®  Stratix®  10-GX Development Kit, you can determine the BDF by typing the 

following command: 

lspci -d 1172:0000 

15. Run the test as Figure 2-8: 

sudo ./intel_fpga_pcie_link_test 

 

Figure 2-8 Test Result 
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16. Type “1” followed by the ENTER key to select manual mode, and Type the bus(1), device(0), 

function (0) and BAR(2) number, as Figure 2-9. 

 
Figure 2-9 PCIe Link Test 

17. Type “9” followed by the ENTER key to select Perform DMA test 

18. Type “0” to select Run DMA test. And enter “0” for infinite loop as Figure 2-10: 
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Figure 2-10 DMA Test 

19. DMA Result as Figure 2-11:  

 

Figure 2-11 DMA Result 
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Appendix 
 

Intel Avalon -MM Intel Stratix 10 Hard IP+ for PCI Express Solutions User Guide is used as a 

reference:  

https://www.intel.com/content/www/us/en/programmable/documentation/sox1520633403002.html 
 

Additional Information 
 

RReevviissiioonn  HHiissttoorryy  

Date Version Change Log 

2019.08 V1.0 Initial Version (Preliminary) 
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