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1 Introduction 
The objective of this reference design is to show how to use the CORE 
Generator PCIe Wizard to design with the Zynq-7000 PCIe Endpoint Block, add 
user interface to the PCIe Endpoint Block backend interface, and also to show 
how to verify the operation of a Zynq-7000 PCIe Endpoint design in a system. 
 
2 Reference Design Requirements 
This reference design will require the following software and hardware setups. 
 

2.1 Software 
The software requirements for this reference design are: 

 Xilinx Vivado 2016.4 
 PCITree and PCIECV application software 

 

2.2 Hardware 
The hardware setup for this reference design is: 

 Computer with 4 GB RAM and 1 GB virtual memory (recommended) 
 Avnet Zynq Mini Module Plus  
 Avnet Mini Module Plus Baseboard 2 
 Power supply Module 
 12V power supply 
 USB A-mini-B cable 
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3 Using the Xilinx Core Generator PCIe Wizard 
This reference design is developed to assist the users in using the Xilinx Vivado 
PCIe Wizard to design with the Zynq-7000 PCIe Endpoint Block. The Vivado tool 
outputs a reference design called Programmed Input/Output (PIO) that can be 
used to verify the operation of the Zynq-7000 PCIe Endpoint Block in a system.  
 
 
1. Start Vivado 2016.4 via Start > All Programs > Xilinx Design Tools > 

Vivado 2016.4 > Vivado 2016.4. 
 
2. Click on the Create New Project as shown in the following figure. 
 

 
 

3. In the following figure, click Next to continue. 
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4. Specify MMP_BB2_pcie as project name and make sure the Create project 
subdirectory box is checked as shown in the following figure. Click Next to 
continue  

 
Note: Project can be stored on any hard drive such as the D drive in this 
example, but keep your path as short as possible. 
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5. Specify the project type as shown in the following figure and click Next to 

continue. 
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6. If you are using the Zynq MMP XC7Z045 version, please set the device 
information as shown in the following figure, click on the xc7z045ffg900-1 
device to highlight it, and click Next to continue. 
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7. If you are using the Zynq MMP XC7Z100 version, please set the device 
information as shown in the following figure, click on the xc7z100ffg900-2 
device to highlight it, and click Next to continue. 
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8. In the following figure, click Finish to continue. 
 

 
 
9. Click on the IP Catalog in the Vivado GUI as shown in the following figure. 

The IP Catalog will open. 
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10. In the IP Catalog view, double-click on the 7 Series Integrated Block for 

PCI Express as shown in the following figure. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
9 

 
 
11. Under the Basic tab, please specify various fields as shown in the following 

figure. 
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12. Click on the IDs tab and configure values as shown in the following figure. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
11 

 
 
13. Under the BARs tab, set the BAR0 address space to 2 MB as shown in the 

following figure. 
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14. Click on the Core Capabilities tab and leave all default values as shown in 

the following figure 
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15. Click on the Interrupts tab and leave all default values as shown in the 
following figure 

 

 
 

16. Click OK to continue.  In the confirmation dialog box, also click OK. 
 
17. In the following dialog box, click Generate to continue. 

 

 
 

18. When the following dialog appears, click OK to continue. 
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19. The Vivado Core Generator will begin generating the PCIe core. You should 
see Running Synth_design with 0% completion as shown in the following 
figure. 

 

 
 
20. Once the PCIe core is synthesized, you should see the synth_design 

Complete with 100% completion as shown in the following figure. 
 

 
 
21. At this time, the Sources window should look as shown in the following 

figure. 
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22. Right-click on the pcie_7x_0.xci and select Open IP Example Design as 

shown in the following figure. This action will start a new Vivado project to 
implement a PCIe example design using the PCIe core generated in the 
previous Vivado project. 

 

 
 
23. When the following dialog box appears, set the location as shown below and 

click OK to continue. 
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24. The PCIe example project will open in a new session of the Vivado tool and 

you should see the following in the Sources window of the PCIe example 
design. 

 

 
 
25. Right-click on the xilinx_pcie_7x_ep_x4g2.xdc file and select Remove File 

from Project as shown in the following figure. We will be adding an XDC file 
for the Avnet Zynq MMP module to this project in the next step. 
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26. When the following dialog box appears, click OK to continue. 
 

 
 
27. Click on Add Sources in the Vivado GUI as shown below. 
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28. Click on Add or Create Constraints and click Next to continue. 
 

 
 
29. Click on Add Files to continue. 
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30. Browse to the root directory of the Avnet Zynq MMP PCIe reference design 

zip file and double-click on the xilinx_pcie_7x_ep_x4g2.xdc file. 
 

 
 
 
 
 
 
 
 
 
 
31. The Add or Create Constraints dialog box should look similar to the one 

shown below. Make sure the Copy constraints files into project box is 
checked. Click Finish to continue 
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32. The Avnet Zynq MMP module XDC file will be added to the project as shown 
in the following figure. 

 

 
 
 
Note: The PCIe example design Vivado project is saved in the 
MMP_BB2_pcie\pcie_7x_0_ex folder in case you need to reopen the project. 
 
 
33. Click on Generate Bitstream to implement the design and generate a 

bitstream. 
 

 
 
34. When the following dialog box appears, click OK to continue. 
 

 
 
 
 
 

35. When the following dialog box appears, click Yes to continue. 
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36. At the completion of the bitstream generation, when the following dialog box 

appears, click Cancel to continue. 
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4 Generating an MCS file for the PCIe Example Design 
The following section describes how to generate an MCS file from the bit file 
generated for the PCIe example design. 
 
1. Copy the xilinx_pcie_2_1_ep_7x.bit file from the 

MMP_BB2_pcie\pcie_7x_0_ex\pcie_7x_0_ex.runs\impl_1 folder of your 
PCIe design to the make_mcs_file folder of the reference design. 

 
2. Please go to the make_mcs_file folder of the reference design and double-

click on make_mcs_file.bat file to generate the PCIe example design MCS 
file. 

 
 
Note: The bit and MCS files for the Avnet PCIe example design are located in 
the ready_to_download folder of the reference design, should you have any 
issues with the bit and MCS files generated for your PCIe example design. 
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5 Setting up the System 
Please perform the following steps to setup the Zynq Mini Module Plus kit. 

1. Install a jumper on the MMP baseboard JP2 pins 2-3. 
2. Install a jumper on the MMP baseboard JP4. 
3. Install a jumper on the MMP JP11 pins 2-3. 
4. Install a jumper on the MMP JP10 pins 2-3. 
5. Slide the SW13 switch to position 3 (marked as K7) on the MMP 

baseboard (Rev B board only). 
6. Slide the SW14 switch to position 3 (marked as K7) on the MMP 

baseboard (Rev B board only). 
7. Slide the SW15 switch to position 1 (all the way down) on the MMP 

baseboard. 
8. connection). 
9. Plug the Zynq MMP onto the baseboard via JX1/JX2 connectors. 
10. Install the power module onto the MMP baseboard via J6, J7, and J15 

connectors. 
11. Set the SW11 to ON, OFF, OFF, and OFF positions on the MMP 

baseboard (F_Sel2, F_Sel1, F_Sel0 = 100) to generate a 100 MHz clock 
for PCIe. 

12. Connect the USB A-mini-B cable to the U1 USB port (on the MMP 
baseboard, under the Zynq Mini Module Plus) and the USB port of the PC 
(this would be your JTAG connection). 

13. Set the boot mode switch (SW5, positions 1-5) on the MMP to 00000 
(Cascaded JTAG mode). 

14. Connect 12V power supply to J4. 
15. Slide the SW5 power switch to the ON position on the MMP baseboard. 

 

 
 
Note: Please make sure SW13, SW14, and SW15 switches are set as 
stated above prior to powering the board or you could damage the Zynq 
device. This is for Rev B boards only as the SW13 and SW14 have been 
removed on the later revision of the board. 
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6 Programming the Zynq MMP QSPI Flash 
Please go to the ready_to_download folder of the reference design and double-
click on the program_qspi.bat file to program the QSPI device on the Zynq 
MMP with the PCIe MCS file. 
 
 
7 Verifying the Operation of the Zynq-7000 PCIe Endpoint in a System 
This section is designed to verify the operation of the Zynq-7000 PCIe Endpoint 
Block in a system. The Avnet Zynq MMP baseboard will be installed in a PCI 
Express system and the PCItree application will be used to scan the PCI system, 
read configuration space and identify the Avnet Zynq MMP baseboard installed in 
the system.  
 
PCIECV is the PCI SIG configuration space test that can also be used to perform 
functional test. This reference design will use the PCIECV to verify the 
functionality of the Zynq-7000 PCIe Endpoint block on the Avnet Zynq MMP 
baseboard.  
 
Please refer to the ReadMe file in the \PCITree_and_PCIECV_Software folder 
of the reference design zip file for instructions on how to install the PCItree and 
PCIECV tools. 

 
 Slide the SW5 power switch to the OFF position on the MMP baseboard. 
 Disconnect the 12V power supply from J4 connector on the baseboard. 
 Disconnect the USB cable from U1 on the baseboard (your JTAG 

connection). 
 Set the boot mode switch (SW5, positions 1-5) on the MMP to 00010 

(QSPI boot mode). 
 Slide the SW5 power switch to the ON position on the MMP baseboard. 
 Make sure your test PC is turned OFF. 
 Plug the Avnet MMP baseboard into the test PC PCIe x4 slot. 
 Connect a test PC hard drive ATX power cable to the JP1 ATX power 

connector on the MMP baseboard. 
 Turn ON the test PC and let it boot to completion. 
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7.1 Running the PCITree Test 
PCItree is a graphical Windows tool to look at all the hardware devices of the PCI 
bus in a system. The devices are displayed in a tree like view. Information about 
the devices and its vendors is obtained from a separate database. PCItree 
enables read and write access to the configuration registers of each device and 
even each device’s memory given by the Base Address Register (BAR). PCItree 
can be downloaded from the http://pcitree.de/ site (this software is already 
included in this reference design zip file).  
 
1. Start the PCItree application by double-clicking on the PCItree in the 

\PCITree_and_PCIECV_Software\pcitree folder of the reference design. 
When the following dialog box appears, click OK to continue. 

 

 
 

Note: In the following sections, the screenshots may vary from what you will see 
on your own test PC as each PC has different set of cards installed. 
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2. The main window of PCItree shows the structure of the PCI bus on the left 

side. Configuration registers of a selected device are displayed on the lower 
right side. Above the configuration space dump is detailed information on the 
selected configuration register. There is a field for editing a double-word (DW) 
configuration register (edit ConfReg) and a Write ConfReg button. After a 
write operation, you must click on the refresh dump button (smiley face icon) 
to refresh the display window.  
 

a) The Zynq MMP baseboard will show up as Other; Memory Controller 
device in the system as shown in the following figure. Click on the Co- 
Other; Memory Controller device to highlight it, the device 
information will be displayed on the right-hand side as shown in the 
following figure. Notice the device VID, DID, SubVID, and SubID 
match the values you used to configure the PCIe Endpoint Block in 
CORE Generator. 
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7.2 Running the PCIe Configuration Verification (PCIECV) Test 
PCIECV is the PCI SIG configuration space test. SIG members can download it 
free from the SIG web site www.pcisig.com. This is a comprehensive test that 
tests the configuration space of any device and has functional tests as well. We 
are currently running the v1.1 of this test. Note the driver does not need to be 
loaded to run this test.  
 
1. Start the PCIECV application by double clicking on the PCIECVApp. The 

following dialog box will appear. 
a) Click on Test against 1.1 Spec Only. 
b) Click OK to continue. 
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2. Click on PCIe Endpoint. 
a) Click OK to continue. 
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3. Click on VID=10ee,DID=7024,Bus=0004,Dev=0000,Fnc=0000. 

a) Click OK to continue. 
 

 
 
 

4. Click on Run all Functional Tests. 
a) Click OK to continue. 
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The test will start and a screen similar to the following will appear in the 
PCIECVApp window. 

 

 
 
 
 
 

At the end of the test, the test results will be displayed as shown in the 
following figure. 
 

 
 

5. At the completion of the test, 
a) Click on Continue. 
b) In the next window click on OK to continue. 
c) In the next window click on Exit and then click on OK to continue. 
d) In the next window click on Exit and then click on OK to exit from the 

PCIECVApp application. 
 


