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Summ ary This application note describes how to bring custom AXI IP into the IP Integrator to fully use the
Vivado™ design tools. Six types of AXI-based IP cores are described, including a
demonstration for packaging the cores as Vivado-enabled IP. In addition, this document details
how to take advantage of the automation features available in the IP Integrator.

This application note enables you to start creating custom IP for an AXI system. Six different IP
types are described:
* AXIl4 Master
* AXI4 Slave
* AXI4-Lite Master
*  AXIl4-Lite Slave
*  AXI4-Stream Master
*  AXl4-Stream Slave
Overview AXI is a standardized IP interface protocol based on the Advanced Microcontroller Bus

Architecture (AMBA 4) specification [Ref 2]. This reference design uses AXlI4, AXI4-Lite and
AXl4-Stream interfaces as described in the AXI4 specification. These interfaces provide a
common IP interface protocol framework for building a system.

Before any custom IP can be used within the IP Integrator, the IP must be packaged. To reduce
the barrier of entry into the Vivado design tools chain, Vivado provides a simple way to package
the IP. For custom AXI IP, Vivado can automatically infer the AXI interfaces when the IP port
naming follows the AXI4 specification.

While Vivado provides multiple ways to approach packaging an IP, this application note
provides the following route:

Create separate Vivado projects for each IP to be packaged.

Import existing RTL which uses a common naming convention for its ports.

Run Package IP Wizard, providing additional metadata and parameter associations.
Archive the packaged IP into a .zip file, saved in a 'repository' directory.

Create a system-level project where the packaged IP will be used.

Add the repository directory to the project preferences and add the IP to the repository.

No oo s~ Db e

Create an IP Integrator block diagram, adding and connecting the packaged IP into a
system and simulating it.

Reference Design Contents

The provided ZIP file contains the following:

https://secure.xilinx.com/webreg/clickthrough.do?cid=338300
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Overview

& XILINX.

Project TCL: source. t cl
This Vivado TCL file runs through the complete application note.To use:
a. Open Vivado.

b. Inthe Vivado TCL Console, change the directory to the extracted location of this file.
For example: cd C:/ desi gns/ xappl168

c. Inthe Vivado TCL Console, type source source. tcl
AXl4-Lite Master: hdl /veril og/axi _lite_master.v

The example AXl4-Lite Master has one AXI4-Lite interface with a fixed data width (32 bits)
and a fixed address width (32 bits). The IP has been designed to issue a parameterized
number of transactions, C_TRANSACTIONS_NUM. Following the de-assertion of the reset
signal, the IP starts writing at address 0x4000 and continues for
C_TRANSACTIONS_NUM beats to sequential addresses. Upon completion of the writes,
the WCOMPLETE signal is asserted. The core then issues reads starting at address
0x4000 and continues for C_TRANSACTIONS_NUM beats to sequential addresses. While
preforming the reads, it checks the data read with the value written to the same address.
When the process is completed, the RCOVPLETE signal is asserted.

The AXI4-Lite master interface port names begin with M_AXI _ to indicate that they are
master AXI ports.

AXIl4-Lite Slave: hdl / veril og/axi lite_slave.v

The example AXI4-Lite slave has one AXI4-Lite interface with a fixed data width (32 bits)
and a fixed address width (5 bits). The IP has been designed to have only 32 bytes of
addressable memory and will alias all other accesses to the same 32 bytes. Of the 32
bytes, only the bottom 16 bytes have memory elements. Accesses to addresses 0x10 -
Ox1F have no effect.

The example slave will not accept the AW or the W channel until both channels have
presented the appropriate VALID signal. After the write occurs, the core issues the B
channel handshake.

The AXI4-Lite slave interface port names begin with S_AXI _ to indicate that they are slave
AXI ports.

AXIl4 Master: hdl / veri | og/ axi _naster.v

The example AXI4 master has one AXI4 interface with a fixed address width (40 bits) and
a programmable data width, which can be either 64 or 32 bits. The IP has been designed
to issue a parameterized number of transfers, C_TRANSACTIONS_NUM, with each
transfer being C_BURST_LEN in length. Following the de-assertion of the reset signal, the
IP starts writing at address 0x80000 and continues for C_TRANSACTIONS_NUM
transfers of C_BURST_LEN beats each to sequential addresses. Upon completion of the
writes, the WCOMPLETE signal is asserted. The core then issues reads starting at
address 0x80000 and continues for C_ TRANSACTIONS_NUM transfers of
C_BURST_LEN beats each to sequential addresses. While preforming the reads, it checks
the data read with the value written to the same address. Once the process is completed,
the RCOVMPLETE signal is asserted.

The AXI4 master interface port names begin with M_AXI _ to indicate that they are master
AXI ports.

AXl4 Slave: hdl / veri | og/ axi _sl ave. v

The example AXI4 slave has one AXI4 interface with a fixed address width (14 bits) and a
programmable data width, which can be either 64 or 32 bits. The IP has been designed to
have only 16 Kbytes of addressable memory with only 2 Kbytes (at 64 bits) or 1 Kbytes (at
32 bits) containing memory elements. The IP aliases all memory accesses to the memory
elements.
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The example slave will not accept the AW or W channel until both channels have presented
the appropriate VALI D signal. Once the write occurs, the core issues the B channel
handshake.

The AXI4 slave interface port names begin with S_AXI _ to indicate that they are slave AXI
ports.

e AXIl4-Stream Master: hdl / veri | og/ axi _stream naster.v

The example AXI4-Stream master has one AXI4-Stream interface with a programmable
data width, which can range from 1 to 64 bytes. The IP has been designed to continually
issue transactions each with a length of C_PACKET_LENGTH. Following the de-assertion
of the reset signal, the IP starts issuing transactions of C_PACKET_LENGTH beats each.
Upon completion of the transaction, the IP waits a random number of cycles and issues a
new transaction of length C_PACKET_LENGTH.

The AXI4-Stream master interface port names begin with M_AXI S_ to indicate that they
are slave AXI4-Stream ports.

e AXl4-Stream Slave: hdl / veri |l og/ axi _stream sl ave. v

The example AXI4-Stream slave has one AXI4-Stream interface with a programmable data
width, which can range from 1 to 64 bytes. The IP has been designed to provide a
"pseudo-random" back-off applied to the S_AXIS_TREADY port.

The AXI4-Stream interface port names begin with S_AXI S_ to indicate that they are slave
AXI4-Stream ports.

Test Benches

Three example block diagrams are created to demonstrate the instantiation of the packaged IP
cores. These testbench files act as simple simulation stimulus to these designs. The following
test benches are included in the ZIP file:

e th/verilog/lite_systemwapper.v
e tb/verilog/axi_system w apper.v
e thb/verilog/axi _stream system wrapper.v

Package AXI4 IP  This section details the steps to package six types of AXI4 IP, including masters and slaves for
AXl4, AXI4-Lite and AXI4-Stream. It describes how to use the Vivado Design Suite to package
the IP blocks for re-use in a system.

Note: The following figures may show additional configuration or GUI options than those listed in the
instructions. In these cases, leave the option at its default value unless instructed to change the setting.

Packaging instructions for each of the types of AXI4 IP are almost identical. When the
instructions vary, the changes are noted by the type of IP that is being packaged.

Start a New Vivado Project and Set the Project Options

This section details the steps to create a Vivado project for each core for the purpose of
developing and packaging the RTL IP.

1. Install the Vivado Design Suite (requires Logic Edition at a minimum and an IP Integrator
license).

Unzip the reference design files into a local folder (referred to as <desi gn_di r >).
Open the Vivado tools by:
* Windows: Select Start > Xilinx Design Tools > Vivado 2013.1 > Vivado

* Linux: Enter the vi vado command in Linux after setting up the Xilinx Vivado design
tools.

4. Create a new project by selecting Create New Project from the Getting Started section.
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[ DO x|

In the New Project window, click Next.

Each IP will have a separate project. Enter the appropriate name in the Project Name field.
» AXl4-Lite Slave: package_axi_lite_slave

» AXIl4-Lite Master: package_axi_lite_master

» AXIl4 Master: package_axi_master

» AXIl4 Slave: package_axi_slave

* AXIl4-Stream Master: package_axi_stream_master

e AXIl4-Stream Slave: package axi_stream_slave

The selected directory for the new project labeled as <user _di r >. Click Next. Figure 1 is
using package_axi _|ite_sl ave as the reference.

Project Mame
Enter a name for your project and specify a directory where the project data files will be stored ":f

Project name package_axi_line_slave|

Praject location: | fimpfapp_note | |:|

[+ Create project subdirectory

Project will be created at: jimp/app_notefpackage_axi_lite_slave

|_<Back J|_Next> | Cancel

Figure 1. New Project Window: Project Name
Select RTL Project in the Project Type window. Click Next.
Add sources to the project by clicking Add Files.

There are six Verilog files in the <desi gn_di r >/ hdl / veri | og directory.
e AXl4-Lite Slave: axi _lite_sl ave.v

e AXIl4-Lite Master: axi _lite_master.v

* AXI4 Master: axi _nmaster.v

* AXl4 Slave: axi _sl ave. v

e AXIl4-Stream Master: axi _stream master.v

* AXl4-Stream Slave: axi _stream sl ave. v

Select the appropriate source file for the type of IP being packaged. The example shown in
Figure 2 shows the packaging of the AXI4-Lite Slave, andthe axi | ite_sl ave. v fileis
selected.

After selecting the file name, click OK.
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Figure 2: Add Source Files Window: Adding the axi_lite_slave.v Source File
The file, axi _| i t e_sl ave. v, is now listed as a source for the new project (Figure 3).

10. Click Next.
Note: The file name should correspond to the type of IP being packaged.

Add Sources
Specify HDL and netlist files, or directories containing HDL and netlist files, to add to your project. Create a new ‘:L
source file on disk and add it to your project. You can also acld and create sources later.
[ 1 | Name |ubrary | HDL Source for | Location |
@1 axi_lite_slave.v work Syrthesis & Simulation (=] jimp/app_nate fhdl fverilog
X
&
| addfies.. | | AgdDirecories.. | [ cCreare File...
[JScan and add RTL jnclude files into project
[# Copy sources into project
Target language:
| <Back || Next> | fnsn | [ cance

Figure 3: New Project Window: Add Sources with axi_lite_slave.v

11. Click Next in the Add Existing IP window.

12. Click Next in Add Constraints window.

13. Keep the part selected within the Vivado Design Suite, and click Next in the Default Part
window (Figure 4).
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14. Ensure that there is one source file to be added and click Finish.

|

Default Part

Specify Filter

Choose a default Xilink parn or board for vour project. This ¢an be changed later.

»
o

Produgt category | Al r.] Package |All z|
B Boards Eamily | &l * | Speed grade |all ~ |
Sgh—Famlw[All ¥ | Temp grade |NJ ¥ |
| Reser AN Filters
Search: [C- ]
140 Pin Available | LUT Block Cb
Pan Count 10Bs Elements FlipFlops FAMs | D5Ps Transceivers |
@ xc7vedB51Mg1157-2L 1,157 &00 3032600 BO7200 1030 2800 20
@ xcTvn4BStifgl157-1 1,157 SO0 303600 BOF200 1030 2800 20
@ xcTv4B51Mgl158-2 1,158 350 202600 607200 1020 2800 48
@ xcTvR4B51g1158-2 1,158 3250 302600 BO7200 1030 2800 48
@ xcTvedB5tgl158-2L 1,158 350 303600  BOF200 1030 2800 48
@ xc7ve4B51Mg1158-1 1,158 350 303600 607200 1020 2800 48
@ xc7V4BSHIg1761-3 1,761 700 303600 607200 1030 2800 28
@ xCTv4B51MgLTEL-2 1,761 700 303600 BOF200 1020 2800 28
@ xc7Vvx4BS1Tgl761-2L 1,761 700 303600 B07200 1030 2800 28
@ xCTVNABSIglTEL-1 1,761 700 303600 S07200 1030 2800 28
1] AT ]

| < Back || next s ]

Figure 4. New Project Window: Default Part

The New Project Summary window now appears. Figure 5 shows the summary window for
the AXI4-Lite Slave IP. The only difference from the project creation for the other IP is the
project name to be created.
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New Project " l!.l

New Project Summary

@ A new RTL project named 'pacakage_axi_lite_slave’ will be created.

(1) 1 source file will be added

/8 No Configurable P files will be added. Use Add Sources to add them later
A\ Mo constraints files will be added, Use Add Sources 1o add them later

(D The defaull pan and product famiby Tor the new project;
Default Part: xc?wx4851figl157-1
Product: Vinex-7
Family. Virex-7
Package: ffgl157
Speed Grade: -1

Ta create the project, click Finish

| < Back | Einish !| Cancel

Figure 5: New Project Window: New Project Summary for AXI4-Lite Slave

Packaging a Vivado Project

The Vivado Design Suite offers a quick service to convert an open Vivado project into a
packaged IP. The following steps detail the process.

1. Select Tools > Package IP Wizard (Figure 6).
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Figure 6: Selecting Tools > Package IP Wizard

2. Click Next in the Package New IP window.

3. Select Package your project in the Choose IP Source Location window, and click Next

(Figure 7).
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x

Choose IP Source Location
Select how to specify the sources to begin IP creation. ':L

@ Package your project
Use the project as the source for creating a new IP Definition.
Mote: All sources to be packaged must be located at or below the specified directony

(y Package a specified directory
Choose a directony as the source for creating a new IP Definition.

IF Definition Location

| fitmpJfapp_notefpackage_axi_lite_slave

o

| < Bark || Next > I rilst | Cancel

Figure 7: Package New IP Window (Choose IP Source Location)

4. The Begin IP Creation window will appear. Click Finish.

5. When the wizard has finished processing, the IP Packager Summary window appears. This
window details the number of interfaces, ports and parameters imported from the HDL.
Click OK. Figure 8 shows the results from packaging the AXI4-Lite Slave IP. Each IP will
have different values for each field.
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"'IP Packager Summary .

0 The following information was found and added 1o your P

x]

IP Identification
rilinx. com:user axi_lite_slawe: 1.0
IP Compatibility
Added compatibility for family, virtex?
IP File Groups
Found 1 file for synmthesis.
Top Module found for synthesis: axi_lite_slawve
Found 1 file for simulation.
Top Module found far simulation: axi_lite_slawve
IP Customization Parameters
Mo parameters found for [P customization.
IP Ports
Found 21 ports on your [P.
IP Interfaces
Found 2 bus interfaces on saur [P
IP GUI Customization Layout
Default IP GUI created.

Mext  Walk through each of the items on the left that do not hawve a check
Steps: mark or have an exclamation mark and werify the infortmation

populated.

| oK

Figure 8:

Updating the Auto-Generated IP Definition

The RTL of the project has been imported and the wizard has estimated the characteristics of
the IP. If the import has been successful, a tab named Package IP - <IP_NAME> will be beside
the Project Summary Tab. Figure 9 shows the results for the AXlI4-Lite Slave IP. The values for

Name, Display Name and Description will be different for each packaged IP.

IP Packager Summary Window for AXl4Lite Slave
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E Project Summary % & Package IP - axi_lite_slave x (]

T
X

P Iclentification
 IP Identification

@ [P Companibility » 0 errors Dmlnas 0 info massages
Fill In and modify the information fields below that will be used 10 identify your IP. S&1
' IP File Groups the categaries in which your IP will appear in the IP Catalog by modifiing the
Taxanonmy.
IP Custornization Parameters
Identification
P Pons
Vendor | [tinx.com
1P Imerfaces
Library:: [us &r
W P Addressing and Memory Hame |ar| lite_slave
W P GUI Customization Layour Version (10
P Licensing and Security Display Name que.slaw.vl.o
Review and Package Description : |axi.lite, slave . v1.0

Vendor Display Mame © |

Company Ur r ]
Categories | jBaselP =
Root Directory | fimpfapp_notefpacakage_axi_lite_slave

Xmi File Nama : Nimpfapp_note/pacakage _axi_lie_siave/component. xml

[ Show adwanced information

o | G

Figure 9: Package IP Tab

6. Inthe IP Identification window, set the following fields, substituting values if desired:
¢ Vendor: YourCompanyName.com
* Vendor Display Name: Your Company Name
e Company Url: www.YourCompanyName.com

An example for the AXI4-Lite Slave resulting window is shown in Figure 10.
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E Propsct Summary x & Package IF - and_bite slave =

P iderification
o WP [denuification
Qefrors O wamings 0 iRl meiiages
=il n and sy e information Nields Delow s will be used b0 ioentify vour IP et the Categones in wihich
e P will Eapear in the IP Cialog try madifing the Tasonenn:

¥ IF Compaiibiny

¥ IF File Groupi

P Customization Parameters demtification
¥ IF Fons Wengod TourCeenpamhiame coen
o IF Interfaces Lmrary user
o 1P ASOYRESING afed Mateony Loyl hiel W, Slirve

b Wersion 10

o 1P CUl Customization Lo

1P Licenaamsg and Securmy Diiplipy Nares Al eE gl vl 0

Description [axi_iee_slave w10

Feview uhad Package

Wendar Diiplay Mame _1'n||r_L' ompany Hams

Compamy L e TourComprorghiame coen

Cagganes TBasei

Foot Dinectony
Xl Filg Name

fEmpfapp note rerun/packcage axi Ae St
Mtmpfapp, note rerun/package axl_ W, slave | component. omil

Shoe' iihvanted infarmistion

Figure 10: Package IP Tab Following Vendor Customization

7. Forthe IP to appear in the IP catalog in particular categories, the IP must be configured to

be part of those categories. To change which categories the IP will appear in the IP catalog
click the ... box on the Categories line. This produces the Choose IP Categories window
(Figure 11).

E Project Sumenary X & Package WP - axi_lie_slave = O =

P I aion

o WP Idemtirication

¥ 1P Compahbilny 6 O @rTors 0 wamings O infe messages
= i s L L agtion ety Daow That will D usesd 10 iceily \our @ Set thie Calegeries in which

atalog by mocfing the Tasonomy

 IP Fie Groups Choose IF Categories

P Customiziton Params A1 Irra ruckure

7 IP Poris T+ L Sctommatie & ndusaiel pamMame. com
Autoemion g -
¥ P Intertaces B = Buep
[ Basic Elemanis
' 1P Addressing and Memo ¥ : ]
ALCumisiabors - —
¥ I CUl Customizatien Lirg Cofmparast
CoUntETs r
IF Licending and Securty ip re.vl. 0
Memary Bemeri — -
= e vl 0
Review and Packuge Regisrers, Shilters § Proatinng
& [ &= Communication § Metworking poany Mame
Error Correction [ T OUC Sy, LM
Erhenmi S
Modulation !
etwarking

redte_rerun/padkags axi_ e slave
SENE EARrAces Pt FRTUR R KR RN SIavE fCSmpnient, eml
TelecommuniCations
Wirelesy
% 1= Debug & Yerdfiggion
ChipScope Fro d

|  Cantel

Figure 11: Choose IP Categories Window

In the Choose IP Categories window, perform the following tasks and click OK.
- Uncheck the BaselP box.
- Check the AXI Infrastructure box.

Select IP Compatibility.

This shows the different Xilinx FPGA Families that the IP supports. The value is inherited
from the project and can be changed by right-clicking in the Family Support table and
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selecting Add Family... from the menu (Figure 12). The IP will not appear to be available
to devices which are not on the Family Support list of the IP core.

| L Project Summary ® & Package IP - axi_lite_slave X O X
[ P Compatitiliny
o P identification
[ 7 1P compatibility e 0 errors O warnings 0 Info messages
I = Use the right-click menu available in each table to configure the parts andfor familles
f IP File Groups of Xilinx devices thar are compatible with your IP. By defaul, devices will be added
with the Ife-cycle set 1o Pre-Production. This can be easily changed using the
P Customization Parameters right-click menu option or using the drop-down menu in the table accessible by
clicking on the cell,
P Ponts
Family Suppor
 IP Interfaces [Name  [Urecyee |
| virex?  Production
o IP Addressing and Memory Add Famiby
o IP GUI Customizarion Layowt
IP Licensing and Security Expon 1o Spreadsheet

Review and Package

| [@ | IO
Figure 12: IP Compatibility: Add Family Menu
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9. Inthe Choose Family Support window, select kintex7 and click OK (Figure 13).

%

Pre-Production [#] Show instructions

Instructions

There are two options for specifying the list of parts compatible with a life
cyCle. You can check individual items in the tree (Manual Selection) or you
can prowicle a list of regular expressions (Feqular Expression Selection).

(@ Manual selaction (D) Regular expression selection
@- [m] [ All Families and Parts —
paartixy (Artin-7)

L artixd (Artie-7)
AT (Artin-7)

| azyng (Zynog-70007%
| kintex 7 (intex-7)

| kintex 71 (Kintex-7)
Jgartixn? (Artix-7)

| Qantix 7l (Lrtix-7)

P gkintex 7 (intex-7)
L Qlintex 71 ikintex-7)
Jgvirtex 7 (Virtex-7)

| gzyng (2yng-7000]

pvirtex 7 (Virtex-7) (Production)

U (]

| (0],4 H Cancel I

10000000 o®EOO0O0OO

Figure 13: Choose Family Support Window
10. Select IP Ports. Note the naming convention used for all ports in the imported verilog. An

interface label such as "S_AXI" followed by the standard AXI sighal name and vector widths
in the Size Left column.

L Project Summary X Package IP - axi_lite_slave X

IP Ports
¥ IF Identification
4 1P Compatibilty 0 errors O warnings 0 info messages
" The top-level ports of your IP that were found during analysis are listed below. You can modify the port properties in the table
7 IP File Groups To use ports from a diifferent module, entity or a different HDL file, use the Port import Dialog.
e @, [Name [Direction | Driver value  |sizelef  |size Left Dependency | Size Right Size Right Dependenc Type Name |
stomization Parameters
5_AXI_ACLK in 0 1] wire
7 IP Ports S_AXIARESETN  In 0 0 wire
= S_AXIAWADDR  in 4 0 wire
7 IP Interfaces S_AXIAWVALD  in 0 (] wire
S_AXIAWREADY  out 0 ] wire
¢ IP Addressing and Memary 5_AXI_WDATA in 31 o wire
5_AXI_WSTRB in 3 o wire
 IP GUI Customization Layout 5_AXI_WVALID in 0 0 wire
S_AXI_WREADY out 0 0 wire
IP Licensing and Security S_AXI_BRESP out 1 0 wire
5_AXI_BVALID out ] (1] wire
Review and Package S_AXI_BREADY in Q ] wire
= S_AXIARADDR  in 4 o wire
= S_AXIARVALD  in 0 o wire
= S_AXIARREADY  out 0 0 wire
S_AXI_RDATA out 31 o wire
5_AXI_RRESP out 1 0 wire
5_AXI_RVALID out 0 0 wire
= 5_AXI_RREADY in 0 o wire

Figure 14: Selecting the IP Ports

11. Select IP Interfaces. Note the automatically-inferred clock, reset, and AXI Interface. The
AXI Interface collects the consistently-named AXI signals into a single group which can be
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handled as an abstracted unit. This allows a simple connection to other AXI Interfaces in a
design.

E Project Summary X & Package IP - axi_lite_slave X

IP Interfaces
& 1P Identification

7 1P Comparibility 6 0 errors O warnings 0 info messages
“ Use the right-click menu in the table to create and modify interfaces that are on your IP. The "Edit Port Mapping' option will b
¢ IP File Groups

& i

' [Name [ Abstraction Type Vinv [interface Mode | Enablement Dependency |
IP Customization Parameters O e S_AXI Ort maps) xilinx.com:Interface:aximm_ril: 1.0 slave

I Interface Port Mapping

& IP Ports - -
Logical Name Phrysical Mame
7 IP Interfaces AWADDR S_AXI_AWADDR
AWVALID S5_AXI_AWVALID
7 IP Addressing and Memory AWREADY S_AXI_AWREADY
WDATA S_AXI_WDATA
& IP GUI Customization Layout WSTRE S_AXI_WSTRB
WVALID S_AXI_WVALID
IP Licensing and Security WREADY S_AXI_WREADY
BRESP S5_AXI_BRESP
Rewiew and Package BVALID 5_AXI_BVALID
BREADY S_AXI_BREADY
ARADDR 5_AXI_ARADDR
ARVALID S_AXI_ARVALID
ARREADY 5_AXI_ARREADY
RDATA S_AX|_RDATA
RRESP S_AXI_RRESP
RVALID S_AXI_RVALID
RREADY S_AXI_RREADY
@ =< 5_AXI_signal_reset (1 pon xilinx.com:signal:reser_nl: 1.0 slave

Linterface Port 1 apping

| Logical Name | Phwysical Marne ]
|rRsT S_AXI_ARESETN ]
Interface Parameters
[Name | Description | Display Name [ Order [vawe i
o POLARITY 0.0 ACTIVE_LOW

@ I S_AXI_signal_clack (1 port xilinx.com:signal:clock_rl: 1.0 slave

Linterface port Mapping
| Logical Name | Physical Name ]
I3 S_AXI_ACLK |
Interface Parameters
[Name [ Description | Display Name [order [Value
o ASSOCIATED_BUSIF 0.0 S.AXI
o ASSOCIATED_RESET 0.0 S_AX|_ARESETN

Figure 15: Selecting the IP Interfaces

At this point in the process, customization is distinct to each IP. Choose one of the following to
customize and then repeat the previous steps to customize the remaining IP types:

* AXl4-Lite Slave IP Customization

* AXIl4-Lite Master IP Customization

* AXI4 Master IP Customization

* AXIl4 Slave IP Customization

* AXIl4-Stream Master IP Customization
* AXI4-Stream Slave IP Customization

AXIl4-Lite Slave IP Customization

The AXl4-Lite Slave IP has a fixed address width of 5 bits on the AXADDR port on the S_AXI
interface.

1. SelectIP Addressing and Memory. The 32 in the range field is the number of addressable
bytes in the IP (Figure 16). This is the minimum address space that the peripheral must be
assigned.
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E Project Summary % Package IP -

& 1P idemifel atinn
¥ I Compatibiey
¢ P File Croups
IP Customization Parameners
o iP Pons
d P Imerfaces
P Addressing and Memaory
¢ P GUI Customizarion Lavoau
IF Licensirg and Security

Feview and Package

Figure 16:

axi_lite_slave ®
P Addressing and Hamaory

0 O errors O wammings 0 indo messages

* Fieaze run the Addressing and Memory Map Wizard to add & Memeny Map or Address Space 10 vour (P, Use the
righi=click menu i the tables o oreate and modéy the elemants that ane on your P

Memory Maps dor slavesy

= [Namg [ spliny Name [ Beseription ]
g | 3 A1
=)
Address Blocks
N.m'ue _-_ ':Dumlav Harme :Desm::mh _-_[:“aie address -.Ftanpe _-thr_igg Diependenty ]
= raglh [] 32 pewid, 4 + 1)

IP Addressing and Memory for AXIl4-Lite Slave

2. Goto Review and Package, step 1.

AXIl4-Lite Master IP Customization

Customizing the AXI4-Lite Master IP will modify the appearance of the configuration GUI of the
IP for this HDL parameter. It adds limits to the range of values that the user can input when
using the IP.

1. Select IP Customization Parameters. In the User Parameters table, update the following
fields for C_TRANSACTIONS_NUM (Figure 17):

» Description : Number of Transactions

» Display Name : Number of Transactions

e  Maximum: 64
e Minimum: 1
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Figure 17: IP Customization Parameters for AXI4-Lite Master

2. Select IP Addressing and Memory. The AXIl4-Lite Master IP can access up to 4 GBytes
of address. This value is shown in Figure 18 in the range field.
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= |Mam Detpemy Murs o trrgton Fargs Bange Dependensy [
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Figure 18: IP Addressing and Memory for AXl4-Lite Master

3. Goto Review and Package, step 1.

AXI4 Master IP Customization

1. Select IP Customization Parameters.

2. Selectthe C_M_AXI_DATA_WIDTH value in the table. Right-click and select Edit
Parameter... (Figure 19).
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Figure 19: IP Customization Parameters for AXI4 Master IP, C_M_AXI_DATA_WIDTH

3. Update the following fields in the Edit Parameter window (Figure 20) and click OK. These
fields update the GUI. The AXI data width parameter will be limited to two choices.

e Display name: Data Width
» Should the value be restricted to a list or range?: Select Yes.

» Select Simple list. Follow the instructions to enter 32 and 64 into the list.

" 'Edit Parameter .9 [x]
Is this parameter in the customization GUI? (@ Yes O Mo
Enter parameter display name : ||3'EITEl Width
|5 the value editable by the User? |Yes - |
Wihat data format is the value? |Iong = |
How iz the value determined? | nstant Value |
What iz the default value? |32 - |
Should the value be restricted to a list or range? (@ Yes O Mo
How is the value boundy |Iist of values ~ |
List of Walid Yalues {choose format)
@ Simple list () List of key/wvalue pairs
Instructions
Enter one list element in the left box. Use Arrow Buttons to organize the list in
the right box.
64| | @] 32 ©
&4
@

| oK |H Cancel I

Figure 20: Edit Parameter Window for AXI4 Master

4. Selectthe C_BURST_LEN User Parameter and change the following values:

XAPP1168 (v1.0) June 01, 2013

www.xilinx.com

18


http://www.xilinx.com

Package AXI4 IP

& XILINX.

» Description : Burst Length

« Display Name: Burst Length

*  Maximum: 256

*  Minimum: 1

Select the C_TRANSACTIONS_NUM User Parameter and change the following values:
» Description: Number of Transactions

» Display Name: Number of Transactions

*  Maximum: 64

Minimum: 1

Select IP Addressing and Memory. The AXI4 Master has a 40-bit AXADDR port on the
M_AXI interface (Figure 21)
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e Lt Thin SO0 1] Beemney B Ap WL B M i Bemory Mo o Adorest Soace
RaLieg 10 Create And MOy i Eements Bhat Sne SN your
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o F Fons Gowid 35 ¢ 1
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Figure 21: IP Addressing and Memory for AXI4 Master

7. Goto Review and Package, step 1

AXI4 Slave IP Customization

1. Select IP Customization Parameters.

2. Selectthe C_S_AXI_DATA_WIDTH value in the table
Parameter... (Figure 22)

. Right-click and select Edit

g e R R
» 54 Birem Bt el i) [ 58 Uy ] DA Piravestad Dl T L o S i I et [T b g (B
T3 [ SRveh
g W 1) P 1< ] ot £ e e P et b T e The £t et Lgod,
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¥ ig
‘v e ¥ = — & B g g - T T

Figure 22:

IP Customization Parameters for AXl4 Slave IP, C_S_AXI_DATA_WIDTH
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3. Update the following fields in the Edit Parameter window (Figure 23) and click OK. These

fields update the GUI. The AXI data width parameter will be limited to two choices.

» Display name: Data Width
» Should the value be restricted to a list or range?: Select Yes.

» Select Simple list. Follow the instructions to enter 32 and 64 into the list.

I Edit Parameter

Is this parameter in the customization GUIR (@ Yes O Mo

Enter parameter display name : IDala Widlth

Is the value editable by the User? |‘|’es -
What clata format is the value? |Iunr;t

How s the wvalue determined? tant

What is the default value? |32 =
Should the value be restricted to a list or range? @ Yes ) Mo
Howy is the wvalue bound? |list of values 2 |

List of Yalid Values (choose format)

(& Simple list () List of keyfvalue pairs
Instructions
Enter ane list element in the left box. Use Arrow Buttons to organize the list in
the right box
64 | @] 22 ®
| 64
®
| ok || cancel

Figure 23: Edit Parameter Window for AXI4 Slave

Selectthe C_S_AXI_ID_WIDTH User Parameter and change the following values:

¢ Description: ID Width

» Display Name: ID Width
e Maximum: 32

e Minimum: 1

Select IP Addressing and Memory. The AXl4 Slave has a 14-bit AXADDR port on the

S_AXIl interface (Figure 24).
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Figure 24: 1P Addressing and Memory for AXI4 Slave

6. Go to Review and Package, step 1

AXIl4-Stream Master IP Customization

1. Select IP Customization Parameters option
2. Select C_PACKET_LENGTH User Parameter and change the following values:
» Description: Packet Length
» Display Name: Packet Length
Maximum: 64
*  Minimum: 1

3. Select C_M_AXIS_TDATA_NUM_BYTES User Parameter and change the following
values:

» Description: Data Width in bytes

* Display Name: Data Width in bytes
*  Maximum: 512

*  Minimum: 1

The final result is shown in Figure 25.
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Figure 25: IP Customization Parameters for AXI4-Stream Master

4. Goto Review and Package, step 1
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AXI4-Stream Slave IP Customization
1. Select IP Customization Parameters.
2. SelectC_S_AXIS_TDATA_NUM_BYTES User Parameter and change the following values:
» Description: Data Width in bytes
» Display Name: Data Width in bytes
*  Maximum: 512
*  Minimum: 1
The final result is shown in Figure 26.

S B g TR

¢ i o iy

Figure 26: IP Customization Parameters for AXI4-Stream Slave

3. Goto Review and Package, step 1.

Review and Package

1. Select Review and Package, and click Archive IP (Figure 27).

Note: The Archive IP button allows an output directory to be chosen for the packaged IP core, and
creates a ZIP archive of the packaged IP. The Add to Catalog button adds the IP inside of the project itself.
Since a separate project is created for each IP, the Archive IP selection is used.
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E Project Summary ® & Package IP - axi_lie_slive x = NLEE
Fiaew and PRrkages
W P ideriification
o F Compatiniity & oerrors O warnings O info messages
This panel provoes you with an overdew and Dalus of your IP and Sudgests possible messing nformation, wWhen
¥ Filg Groups all information B propery inciuded, vou will be able to package your [P by chcking the bution a2 the bottom of
thiz pang
IF Cusigemization Farameters
Summary Of Your IP
F
Az @) 17 root direciony Ampfapp.note/pacakage_asi_ine_slave
¥ ¥ Interfaces @ axd_live_siave_vi_@ (acme_ip com userax e slave 1.0y
al_Ine_slave vl 0 o
o ® addressing and Memony
E) 0 wisiole parsmeters for cusomization £t
o P QU Custamazation Layout L'D 2§ ports on your P Sa
1P Licersing and Security ':D 3 interfaces on your P it
Review and Package Possible Missing Infarmation
B\ Missing product guice
‘h Missing example/reference design
‘._h Migsing Change Log
| addio Caalog || avchive P |
Figure 27: Package IP Tab (Review and Package) for AXI4-Lite Slave
2. Inthe Package IP window, set the archive location: <desi gn_di r>/i p_repo
The example shown is for the AXI4-Lite Slave IP. Click OK (Figure 28).
L Project Summasy % 0 Package WP - axi lne vlave X O¢ =
B and Fackage
7 IP idemilicaon
o IP Compatibility 0 errors O wamingt O infa medsages
This panel prevaoes you with & cvendew and Baius of your P and suggens pessiDie missieg informarion
o IF File Groups Whan all informiation is properdy included, you will be able to package your IP By clicking the bufion o e
Dottaen of this pane:
IF Customization Farameters
Summary Of Your I
o P Ports
r.D IF root directory imp fapp_notle_renun /package_ axi_Ee. sina
o IP inieriuces @ nd_[e_slave vI_D (¥ouromoamMame comuser gl Bte slae 100
axl_ma_ sl vl 0 ==
o P agdressing and Memary
(E) 0 vesinle parameters for cumomization 104
of 1P CUl Custamization Layou ) 19 pors o your 1P srit
1P Licansing ah Secueny () 3 imarfaces on your ® -0
Review amil
a Chogse whisrs youl want 10 save vour packaged P
Archivi name. | YourComparshlame (om. uer_ael_ne_sine_1L 0
At [ncation | fimpfapp. note, rerun package ani, ite_ siave
Archieg Tle will be credted B . & o, uler, kel et 1 0 55
[ o[ cancei|
i 1 @

laftilio caky, | L DN Ky
Figure 28: Package IP (Archive IP) Window

3. The IP has been successfully packaged. Select File > Close Project.
Repeat Package AXI4 IP for additional cores that need to be packaged.
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IP Integrator AXl4-Lite System

PI’OjeCt With This section describes integrating the Vivado packaged IP (created in Package AXI4 IP) into a
Generated IP project. This flow is similar to sharing IP between multiple teams, projects, or IP customers.
Start a New Vivado Project

1. Ifthe previous section of generating IP was not completed, unzip the reference design files
into a local folder (referred to as <desi gn_di r >) and rename the
<desi gn_dir>/ip_repo_conpl et e directory to <desi gn_di r>/i p_r epo.

2. Open the Vivado tools in Windows by selecting Start > Xilinx Design Tools > Vivado or
enter the vi vado command in Linux after setting up the Vivado design tools.

Create a new project by selecting Getting Started > Create New Project.
In the New Project window, click Next.

Set the project name to ipi_lite_project, and click Next.

Select RTL Project in the Project Type window, and click Next.

N o o~

In the Add Sources window, select Add Files... and select

lite_system w apper _tb. v fromthe <desi gn_dir>/tb/veril og directory. This
file is the test bench simulation file. The rest of the design will be created later in this
section.

8. Choose HDL Source for: Simulation only and click Next.

9. Click Next in the Add Existing IP window.

10. Click Next in the Add Constraints window.

11. Keep the part selected by the Vivado Design Suite, and click Next in Default Part window.
12. Click Finish in the New Project Summary window.

Including IP Repository

1. Select Window > IP Catalog.
2. Click ® inthe IP Catalog Tab.
3. Inthe Project Settings window, click Add Repository (Figure 29).
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El

i |
w Repository Manager Generation Packager
General (D Add directories 1o the list of repositories. After hitting Apphy you will be
@‘ able 1o see the IF within each repository. You may then add additional IP. If
an IP is disabled then a 10o0l-tip will alert vou to the reason,
Simulation IP Repositories
Synthesis

» ;

Implementation

¥ i
Bitstream
F Add Repository... | | @ Refresh All..
IF =
: IP in Selected Repository

| oKk || cancel ||

Figure 29: Project Settings: IP Repository Manager

4. IftheIP in <desi gn_dir>/ip_repo already appears in the IP in the IP Repositories
window, click OK and skip to step 1.

5. Find and select the <desi gn_di r >/ i p_r epo directory and click Select. This makes this
directory visible to the IP Catalog.

In the Project Settings window, click Add IP...

In the Select IP To Add To Repository window, select

Your ConpanyNane. com user _axi _lite_master _1.0. zi p and click OK
(Figure 30). This extracts the archived ZIP filed into a usable form in
<design_dir>/ip_repo.
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Figure 30: Select IP To Add To Repository Selecting AXI4-Lite Master
Repeat this procedure adding:
¢ Your ConpanyNane. com user _axi _lite_slave_1.0.zip
¢ Your ConpanyNane. com user _axi _master_1.0.zip
¢ Your ConpanyName. com user _axi _slave_1.0.zip
¢ Your ConpanyNane. com user _axi _stream master_1.0.zip
¢ Your ConpanyNane. com user _axi _stream slave_1.0.zip
The resulting Project Settings window is shown in Figure 31. Click OK.
|
. e
.yj Repesfory Manager | Ceneration  Packager
Leneral Add directories 10 the list of repasiiones. After hiting Apphyyou will be able to see the I wikin each repository. You may
q then add adaienal I B an IP i5 Gisabled then & f00l-tip will alert you to the reason
P Fapodieories
5"“;"" [Amp/ADR.NoTE_r&run Ip_1epo (Fraject
Symhesis
Implemariation il
¥: 1
Ensream £
P
| Add Reposiory. | | @ Refresh All
P in Selecied Fepasiary
axi_fipe_ vl 0  Burt
mai_masier_vl D
axi_siream_slave v1.0
i B _slave vl D b
axl stream, master, w10
sl e master v1_ 0
| 0 add P | | @ Refresh Repository: |
[ ok [ cancer |
Figure 31: Project Settings Window with All IP Selected
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Create Block Diagram System

1.
2.

Select Flow > Create Block Design.

In the Create Block Design window set:

Design name: lite_system

Right-click Add IP... to add IP to the canvas.
In the Search box, type axi_lite_master (Figure 32) and press Enter.

Search: [Ci- axi_lite_master

| (1 match)

Mame

d

F axi_lite_master_v1_0

Figure 32: IP Integrator IP Search Box

5. Repeat step 4 for axi_lite_slave.

6. Right-click on the canvas and select Create Port...

7.

x _ axilite_master.l
:.'- -!M.,Mﬂ ACLK M0 :
-\I Select All Curtea !M_nI:I:ARES.ETN YICOMPLETE
-| RCOMPLETE

F Add 1P e

Create Hiararchy dXi master_vI_{)

Create Comment

Create Pon CarK

Create Interface Port., Cursl
0 5ave as PDF File

axi_lite_slave_l

Hesax
=5_AXI_ACLK
=5_AXI_ARESETN

Figure 33: IP Integrator Canvas: Creating Port

In the Create Port window, enter the following and click OK (Figure 34).

Port name: ACLK
Type: Clock
Frequency: 100

XAPP1168 (v1.0) June 01, 2013

www.xilinx.com

27


http://www.xilinx.com

IP Integrator Project With Generated IP

& XILINX.

Create Port

0 Create port and connect it 1o selected pins and ports

Eort name:; [ACLK
Type: Clock - |

[ Create vector:  fron 1= =

Frequency (MHZ): |100

X

Lok

Cancel

Figure 34: Create Port Window: Adding ACLK Port

8. Right-click on the canvas and select Create Port...

9. Inthe Create Port window, enter the following and click OK (Figure 35).

e Port name: ARESETN
e Direction: Input
* Type: Reset

Create Port

0 Create port and connect it to selected pins and ports

Eort name; [AREEI’N
Direction:
Type: Reset - |

[ Create vector;  fron 1= A

Lok J|

Cancel

Figure 35: Create Port Window: Adding ARESETN

10. Connect the ACLK port to:
* M_AXI_ACLK of axi_lite_master_1
e S AXI_ACLK of axi_lite_slave 1
11. Connect the ARESETN port to:
« M_AXI_ARESETN of axi_lite_master_1
e S AXI_ARESETN of axi_lite_slave_1

12. Connect the M_AXI interface of axi_lite_master_1 to the S_AXI interface of

axi_lite_slave_1.
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Figure 36 shows the completed schematic.

ﬂ.ELKD—
axi_lite_master_1 axi_lite__sla\re_l
AX1 4 1 i
M_AXI_ACLK AN HSAX
M_AXI_ARESETN WCOMPLETE =S _ANI_ACLK
RCOMPLETE e S_AXI_ARESETN
LS
axi_lite_master_vi_U dxi 1]
ARESETND—

Figure 36: IP Integrator Canvas Connected AXI4-Lite System

13. Select the Address Editor tab of the canvas.

14. Select M_AXI, right-click and select Auto Assign Address (Figure 37). This chooses an
AXI address for the axi_lite_slave.

e Diagram X 5 Address Editor X

Q, | Ceil [Base Name | offser Address | Range | High Address
1| ogn | 8- 0F faxi_lite_master_1

|:.| C‘*E' PR

Festt

E | 2 Addres: Space Properties,,, CurHE

| & Auto Assign Address
| Expon 1o Spreadsheet. .

Figure 37: Address Editor Selecting Auto Assign Address for axi_lite_master

15. Select Tools > Validate Design (Figure 38) and click OK.

f=Diagram » M Address Editor x

Q| Cell |Base Name Offset Address |Range | High Address
g | ©-0F faxi_lite_master_1

S G M_AX

gy

(= em faxi_lite_siave_1 regQ 0x44A00000 64K Ox44A0FFFF
=

Validate Design

ﬁ Walidation successful There are no errors or Critical wamings in this design

3

Figure 38: IP Integrator Canvas: Validation Successful Window

16. Select File > Save Block Design.

System Integration and Simulation
1. Select Window > Sources.

2. Inthe Sources Window, select lite_system, right-click and select Create HDL Wrapper
(Figure 39). This generates a HDL wrapper because the block diagram is not able to be the
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top-level object in a design. The generated file will then be replaced with a pre-existing test

bench wrapper instead.

Block Design - lite_system

Sources = Z= Diagram x M Address |
QAT 2et R[E o, [cel
'@ & Design Sources (1 || = ‘?‘-g Iaxr;_l:;]mastenl
‘ & 4, lite_system (lite_system. bdp=* ; a3 M, !
|@. . Constraints (1) 2 Source Mode Properties. .. Ctri+E ite_slave_
| @[ Simulation Sources (1 # Open File Alt+0
& G sim_1 (1) Create HOL Wrapper
Cenerate Output Products..
FEeset Output Products. .
Export Hardware for SDKE. ..
Package Block Design...
® Copy File Into Project
I il Filas Ir @t Al
X Remowve Flle from Project... Delete
Enabie File Alt+Equa
Disable File Alt+Minus

Hierarchy Update
@ Refresh Hierarchy
Set As Out-Of-Context Module,.,
Set File Type.
Set Used In...
Edit Constraints Sets. .
Edit Simulation Sets, .,

% Add Sources. .. Alt+A

TT T
Figure 39: Sources Window: Create HDL Wrapper

3. Select Flow Navigator > Simulation > Simulation Settings.
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4. On the Simulation tab, change the following value and click OK (Figure 40).
*  Simulation Run Time:

‘-y Simulation

J

General Target simulataor; |'\.fiuado Simulator v
.\@L Simulation set: |,_., sim_1 -

Simulation Simulation 1op module name: | lite_systern_wrapper :
$) ] Clean up simulation files

synthesis Compllation Simulation Netlist  Advanced

|> Simulation Fun Time

Impl tati i A
mplementation ) )
mp _& More Simulation Options

Bitstream

X

IF

Simulation Run Time
Specify simulation run time. Default is 1000ns. If not specified, simulation will
wiait for user input after loading simulation snapshot

| (0] 4 | Cancel || Apphy

Figure 40: Project Settings Simulation Window: Run Time Option

5. Select Flow Navigator > Simulation > Run Simulation and click Run Behavioral
Simulation.

6. Inthe Scopes window, expand lite_system_wrapper, and drag the
lite_system_wrapper_tb > lite_system_wrapper_i > lite_system_i instance to the
Untitled 1 wave window to allow the AXI Interface from the block diagram to be captured by
simulation.

7. Select Run > Run All.

Select View > Zoom Fit.The resulting waveform is shown in Figure 41. Four writes can be
seen, followed by four reads.

9. When ready, select File > Close Design to prepare for the next section.

Figure 41: AXIl4-Lite IP Integrator System Simulation
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AXl4 System

When building an AXI4 system containing an AXI4 Master and an AXI4 Slave, follow the same
instructions for building an AXI4-Lite System with the following changes.

Start a New Vivado Project

* Instep 5, set Project name to ipi_axi_project.

 Instep 7, select axi _system wr apper _tb. v in the Add Sources dialog.

Create Block Diagram System
* Instep 2, set Design name to axi_system.
* Instep 4, type in axi_master.
* Instep 5, type: axi_slave.
e In step 10, Connect ACLK port to:
* M_AXI_ACLK of axi_master_1
e S _AXI_ACLK of axi_slave_1
* Instep 11, Connect ARESETN port to:
* M_AXI_ARESETN of axi_master_1
e S _AXI_ACLK of axi_slave_1

e Instep 12, connect the M_AXI interface of axi_ master_1 to the S_AXI interface of
axi_slave 1.

Figure 42 shows the completed schematic.

ACLKE&—
ARESETN [

axi_master_1 axi_slave_1

M_AXI 4 |2
WCOMPLETE
RCOMPLETE

RS AX
S AXI_ACLK
——————=5_AXI_ARESETN

i
L M_AXI_ACLK
= M_AXI_ARESETN

Figure 42: IP Integrator Canvas with Completed AXI4 System

Following step 16, Figure 43 is the result. The warning indicated in the figure is a result of the
AXI4 Master and AXI4 Slave having different ID widths. The example AXI4 Master does not
have ID bits because it does not support or generate multiple threads. The example AXI4 Slave
does have the ports, and the IP integrator indicates a mismatch in width and ties the AxID ports
to zero.

Validate Design

Tl Congole

1.s5lave 175 A _ARESETN]
ave_1/5 AxI]

validate_bd_design

L]
Figure 43: IP Integrator Canvas Validation Successful Window with ID_WIDTH Warning
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System Integration and Simulation

In step 2 in the Sources Window select axi_system, right-click and select Create HDL
Wrapper.

In step 6, in the Scopes window, expand axi_system_wrapper, and drag the
axi_system_wrapper_tb > axi_system_wrapper_i > axi_system_i instance to the
Untitled wave window.

The resulting waveform is shown in Figure 44.

palem g behamonsty X 8 anpaem mragne v 8

Figure 44: AXI4 IP Integrator System Simulation

AXIl4-Stream System

To build an AXI4-Stream system containing an AXI4-Stream Master and an AXI4-Stream
Slave, follow the same instructions for building an AXI4-Lite System with the following changes.

Start a New Vivado Project

In step 5, set Project name to ipi_stream_project.
In step 7, select axi _stream system w apper _t b. v in the Add Sources dialog.

Create Block Diagram System

In step 2, set Desigh name to axi_stream_system.
In step 4, type in axi_stream_master.

In step 5, type in axi_stream_slave.

In step 10, connect ACLK port to:

* AXIS_ACLK of axi_stream_master_1

« AXIS_ACLK of axi_ stream_slave_1

In step 11, Connect ARESETN port to:

* AXIS_ARESETN of axi_stream_master_1

» AXIS_ACLK of axi_stream_slave_1

In step 12, connect the M_AXIS interface of axi_stream_master_1 to the S_AXIS interface
of axi_stream_slave 1.

Figure 45 shows the completed schematic.
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ACLK [
axi_stream_master_1 g
- - axi_stream_slave_1l
e M_AXIS < F = 5 S_AXIS |
AXIS_ARESETN  — T =W
| | = AN IS _ACLEK
stream_master_vi_0 ——— = AXIS_ARESETN
ARESETN [
im_slave_v1_(

Figure 45: IP Integrator Canvas with Completed AXI4-Stream System
»  Skip step 14 because AXIl4-Stream does not use addresses.

System Integration and Simulation
* Instep 2, in the Sources Window select axi_stream_system, right-click and select
Create HDL Wrapper.

* Instep 6, in the Scopes window, expand axi_stream_system_wrapper_tb, and drag the
axi_stream_system_wrapper_tb > axi_stream_system_wrapper_i>
axi_stream_system_i instance to the Untitled wave window

The resulting waveform is shown in Figure 46.

Wl i T e

s

Figure 46: AXIl4-Stream IP Integrator System Simulation

Reference The reference design files for this application note can be downloaded at:
Desi gn https://secure.xilinx.com/webreg/clickthrough.do?cid=338300
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