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Tcl Commands for Common IP Operations

The upgrade steps can also be performed by using the Tcl command upgrade_ip or 
convert_ip as shown in the examples below:

upgrade_ip -version 7.2 [get_ips  blk_mem_gen_v6_1] (for upgrading to the latest 
version)
convert_ip [get_ips blk_mem_gen_v6_1] (for converting from XCO to XCI instance)

Tcl Commands for Common IP Operations
As a result of the tight integration within the Vivado IDE, the Vivado IP catalog can be 
seamlessly accessed from the Vivado IDE and Tcl design environment. To accommodate 
batch mode users, every IP catalog action such as IP creation, re-customization, output 
product generation, etc. performed in the GUI issues an equivalent Tcl command, so that 
anything that can be done in the GUI can also be automated by scripting. The Vivado IP 
catalog provides direct access to IP parameter customization from the integrated Vivado 
IDE Tcl Console to enable users to set individual IP parameters directly from the Tcl Console. 
For example: 

set_property -name CONFIG.Input_Type -value {Unsigned} -objects [get_ips 
c_accum_v11_0_0]

generate_target {instantiation_template synthesis} [get_ips c_accum_v11_0_0] 

For more information on the supported IP Tcl commands type help -category IPFlow 
in the Tcl Console as shown in the f igure below.
X-Ref Target - Figure 2-14

Figure 2-14: Getting Help on IP Tcl Commands
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Chapter 3

Using the IP Packager

IP Packaging and Usage Flow
The Vivado™ IP packager enables third-party IP developers to easily prepare an Intellectual 
Property (IP) design for use in the Vivado IP catalog. The IP user can instantiate this third 
party IP into their design in the Vivado Design Suite. When IP developers use the Vivado 
Design Suite IP packaging flow, the IP user will have a consistent user experience whether 
using Xilinx IP, third-party IP, or Customer IP within the Vivado Design Suite. 

Figure 3-1 shows the flow in the IP packaging and usage model. The IP developer uses IP 
packager to package IP f iles and associated data into a ZIP f ile. The IP user receives this 
generated ZIP f ile, installs the IP into the Vivado Design Suite IP catalog. The IP user then 
customizes the IP through parameter selections and generates an instance of the IP. To 
verify the proper packaging of the IP before handing it off to the IP user, Xilinx® 
recommends that the IP developer run each IP module completely through the IP user flow 
to validate that the IP is ready for use.

IP Packaging Flow

Step 1: IP Packaging

The output of IP packager is primarily an IP-XACT component f ile that can include default 
GUI f iles incorporated into a ZIP f ile, along with report and regeneration f iles. The IP 
developer can either:

X-Ref Target - Figure 3-1

Figure 3-1: IP Packaging and Usage Flow
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IP Packaging and Usage Flow

• Package a design from an already populated Vivado Design Suite project.

• Create a new Vivado Design Suite project f ile, and use the IP packager wizards to 
import the IP source f iles and associated data. 

To invoke IP packager, select Tools > IP Packager. Alternatively, you can drive IP packager 
in batch mode using the Vivado Design Suite Tcl command line interface.

Step 2: Secure IP Delivery

The IP developer is responsible for securely delivering IP to the IP end-user.

IP User Flow

Step 1: Updating the IP Catalog

After receiving IP from a third-party IP developer or an inter-company IP developer, the IP 
user starts the Vivado Design Suite and adds IP to the Vivado Design Suite IP catalog.

Step 2: Installing the IP License (Optional)

Optionally, the user can acquire a FlexNet license from the third-party provider and install 
it.

Step 3: Third-Party IP Usage

Using the Vivado Design Suite, the IP user can start designing with the third-party IP cores.

Repository Management
Repository management enables the IP user to add IP from an third-party developer or 
customer to the Vivado Design Suite. To make the third-party IP visible, the IP must be 
downloaded and, if in an archive, extracted into a location visible from the user’s machine. 
The user must then launch the Vivado Design Suite and run the Repository Manager tool 
from the GUI.

As shown in Figure 3-2, there are two different types of repositories: standard Xilinx 
repositories and configured user repositories. Standard Xilinx repositories are shipped as 
part of the Vivado Design Suite, are always enabled, and are unchangeable by the user. User 
repositories are locations visible from the user's machines that contain one or more IPs. 
Xilinx or third-party IP providers can deliver IP updates to the catalog through patches.

http://www.xilinx.com
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IP Packaging and Usage Flow

The Repository Manager enables you to add or remove repositories and establish 
precedence between repositories. IP is distinguished through a unique ordered list of 
elements corresponding to the Vendor, Library, Name, and Version.

If multiple repositories are referenced and have the same IP that occur in multiple locations, 
the IP that appears in the repository with highest precedence is displayed. The Xilinx IP 
repositories are always enabled and always have lowest precedence.

Any changes to the repository setup for a project are stored with the project so repository 
should be visible whenever the project is re-opened on any machine (assuming the 
repository paths are available).

Note: User repositories may be made available to newly created projects. See Tools >Options 
General/IP Category.

IP Catalog
The Vivado Design Suite IP catalog is a unif ied repository that enables you to search, review 
detailed information, and view associated documentation for the IP. After you add the 
third-party or customer IP to the Vivado Design Suite IP catalog (Figure 3-3), you can access 
the IP through the Vivado Design Suite flows.

X-Ref Target - Figure 3-2

Figure 3-2: Repository Types
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IP Packaging and Usage Flow

IP Customization and Generation
To parameterize and generate output products of the IP, IP users can open the Vivado 
Design Suite IP customization GUI from the IP catalog. After specifying valid parameter 
combinations in the IP GUI, the IP user can click Generate to produce the IP specif ied output 
products in the Vivado Design Suite project directory. Output products can include 
customization options, netlists, HDL synthesis and simulation f iles, test benches, example 
designs, and more.

X-Ref Target - Figure 3-3

Figure 3-3: Repositories and the IP Catalog
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IP Packager Inputs

IP Packaging Verification
The following are recommended tests to run after successfully packaging the IP using IP 
packager:

• Add the IP to the Vivado Design Suite IP repository and ensure that the IP appears 
correctly in the Vivado Design Suite IP catalog.

• Parameterize the IP using the customization dialog in the Vivado Design Suite IP 
catalog and generate output products of the IP.

• Instantiate the IP in a design and run the design through the Vivado Design Suite flows.

• Generate the example project (if an example was packaged with the IP) and verify that 
the example functions properly with the Vivado Design Suite.

IP Packager Inputs

Input File Groups
IP packager supports various input f ile groups, including:

• HDL synthesis

• HDL simulation

• Documentation

• HDL test bench

• Example design

• Implementation f iles (including constraint and structural netlist f iles)

Minimum File Set Required for Packaged IP
IP can designate as many or as few file groups as is appropriate to the IP. There is no hard 
requirement for a minimum set of f ile groups; however, the IP packager IP File Groups page 
presents a “typical” set of f ile groups, including logic synthesis, simulation, and 
documentation. If any of these f ile groups are empty, the f inal Review and Package page 
will warn the IP developer that f ile content has not been provided.

http://www.xilinx.com
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IP Packager Outputs

IP Packager Outputs

Organization of IP Design Files in the Output Package
The design f iles in the output package are organized into sub-folders identical to the 
organization of the input directory. They are not reorganized “physically” to match the 
logical groupings specif ied in the IP File Groups page.

Other Files Written to the Output Package
In addition to the IP design f iles and the IP-XACT XML file, the GUI folder is included in the 
output package. It contains f iles that help Xilinx tools display customization and other 
presentation GUIs for IP.

IP Packaging Using the Command Line Interface
All GUI operations can be duplicated using a Tcl shell executable. This interface is typically 
used as a means to automate the regeneration of the metadata f ile in a batch setting, such 
as a build.

http://www.xilinx.com
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IP Packaging Steps

IP Packaging Steps
The following procedures describe how to use the IP Packager wizards to package IP. The 
procedures use an example IP design called my_complex_mult.

Package an Existing Vivado Project or Create a New Project
You can invoke the IP packager on an existing Vivado project or create a new Vivado project 
for IP you wish to package. To create a new project, do the following:

1. In the Vivado IDE, click Create New Project.

2. Name the project my_complex_mult, verify the project location, and click Next 
(Figure 3-4).

3. In the Design Source page, verify that RTL Project is selected, and click Next.

4. In the Add Sources page, do the following:

a. Add the three RTL subdirectories named cmpy_v3_1, mult_gen_v11_2, and 
xbip_utils_v2_0. 

b. Rename the Library f ield for the three subdirectories as shown in Figure 3-5.

c. Add the top-level VHDL f ile named my_complex_mult_rtl.vhd.

d. Deselect Copy Sources into Project, which is normally used by IP developers to 
preserve an established directory structure.

e. Select VHDL as the target language.

f. Click Next.

X-Ref Target - Figure 3-4

Figure 3-4: New Project Dialog Box, Project Name Page
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IP Packaging Steps

5. Click through the remaining wizard panes, and click Finish.

Packaging the Project as IP
To package a Vivado project as IP, do the following:

1. With the Vivado project open, select Tools > IP Packager. 

2. In the Welcome to the IP Packager page, click Next.

3. In the Begin IP Creation Page, click Finish.

Information about the project is automatically gathered, and a basic IP package is 
created in a staging area.

4. In the IP Packager Summary page, click OK.

5. Fill in the f ields shown in Figure 3-6, and click Next. Note that “Display Name” and 
“Description” are required to be f illed in, as denoted by the red error symbol.

X-Ref Target - Figure 3-5

Figure 3-5: New Project Dialog Box, Add Sources Page

http://www.xilinx.com


Vivado: Designing with IP www.xilinx.com 31
UG896 (v2012.2) July 25, 2012

IP Packaging Steps

6. Click Review and Package as shown in Figure 3-7.

X-Ref Target - Figure 3-6

Figure 3-6: IP Identification

X-Ref Target - Figure 3-7

Figure 3-7: Review and Package

http://www.xilinx.com
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IP Packaging Steps

Note: The IP packager lists possible missing information that must be included. You can ignore this 
for now because you will add the missing IP documentation as part of the procedure in the Adding 
Non-HDL Files to the IP Package section.

7. Click the Package IP button to create an IP package ZIP f ile that you can send to an IP 
user.

8. In the Package IP dialog box, do the following:

a. Verify that the name of the ZIP f ile is 
IPwizards_ip_my_complex_mult_3.0.zip, as shown in Figure 3-8.

b. Change the Output Directory to: C:\my_complex_mult.

c. Click OK.

9. Check the C:\my_complex\mult folder to make sure that the new ZIP f ile was added.

Adding New IP to the IP Catalog
The following procedure explains how to add packaged IP to the IP catalog:

1. Unzip the newly created ZIP f ile in the C:\my_complex_mult folder.

IMPORTANT: When adding IP that is packaged as a ZIP f ile, you must unzip the ZIP f ile 
before you can add the directory as a user repository.

2. In the Project Manager area of the Flow Navigator (left side of the main window), click 
IP Catalog.

3. In the IP catalog window, right-click and select Update IP Catalog (Figure 3-9).

X-Ref Target - Figure 3-8

Figure 3-8: Package IP
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IP Packaging Steps

4. In the Update IP Catalog dialog box, click Add Directories, select 
C:\my_complex_mult as the IP Repository Search Path, and click OK (Figure 3-10). 
This search path leaf must contain the component.xml f ile for the IP.

5. In the IP catalog window, click Math Functions to verify that your IP named My 
Complex Multiplier was added to the IP catalog. Also verify that the metadata you 
entered is correctly displayed in the Details window, as shown in Figure 3-11.

X-Ref Target - Figure 3-9

Figure 3-9: Update IP catalog Menu Command

X-Ref Target - Figure 3-10

Figure 3-10: IP Repository Search Path
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IP Packaging Steps

Adding Non-HDL Files to the IP Package
The following procedure explains how to add non-HDL files to a package already created by 
IP packager.

1. In the IP Packager tab, select IP Files Groups in the left frame, right-click on the Data 
Sheet category in the right frame and select Add Files (Data Sheet), as shown in 
Figure 3-12.

X-Ref Target - Figure 3-11

Figure 3-11: IP Catalog Window
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IP Packaging Steps

2. Click on the Add Files… button in the popup dialog box, navigate to the directory 
C:/my_complex_mult/doc and select All Files in the Files of type: entry line. You 
should now see two documentation f iles in the popup dialog window.

3. Select the f ile my_complex_mult_data_sheet.pdf and click OK. Click OK again in 
the Add IP Files (Data Sheet) dialog box.

4. Expand the Data Sheet (1 f ile) category, as shown in Figure 3-13, and see that the PDF 
f ile has been added to the package.

X-Ref Target - Figure 3-12

Figure 3-12: Add a Data Sheet File to the Package
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IP Packaging Steps

5. Repeat steps 1-4 to add the f ile named my_complex_mult_release_notes.txt to 
the Readme category.

6. Click Review and Package and then click the Package IP button to re-package your IP 
with the new documentation f iles.

X-Ref Target - Figure 3-13

Figure 3-13: Verify that the Data Sheet was Added
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Appendix A

Additional Resources
1. Xilinx Design Tools: Release Notes Guide (UG631) 

2. Xilinx Design Tools: Installation and Licensing Guide (UG798) 

3. Vivado Design Suite User Guide: Using the Vivado IDE (UG893)

4. Vivado Tcl Command Reference Guide (UG835)
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