
LogiCORE IP
7 Series FPGAs 
Transceivers Wizard v1.4
User Guide

UG769 (v2.0) June 22, 2011



7 Series FPGAs Transceivers Wizard User Guide www.xilinx.com UG769 (v2.0) June 22, 2011

The information disclosed to you hereunder (the "Materials") is provided solely for the selection and use of Xilinx products. To the maximum 
extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL 
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF 
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether 
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related to, arising 
under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special, incidental, or 
consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of any action 
brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility of the same. 
Xilinx assumes no obligation to correct any errors contained in the Materials, or to advise you of any corrections or update. You may not 
reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products are subject to the terms and 
conditions of the Limited Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to warranty and 
support terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any 
application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical Applications: 
http://www.xilinx.com/warranty.htm#critapps.

© Copyright 2011 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Zynq, and other designated brands included herein 
are trademarks of Xilinx in the United States and other countries. CPRI is a trademark of Siemens AG. PCI, PCIe and PCI Express are 
trademarks of PCI-SIG and used under license. All other trademarks are the property of their respective owners.

Revision History
The following table shows the revision history for this document.
 

Date Version Revision

03/01/11 1.0 Initial Xilinx release.

06/22/11 2.0

Wizard 1.4 release.

In Chapter 1, Introduction, revised Features, Supported Devices, Provided with the 
Wizard, and Related Xilinx Documents.

In Chapter 2, Installing the Wizard, revised Tools and System Requirements.

In Chapter 3, Running the Wizard, modified title and content of Structure of the 
Transceiver Wrapper, Example Design, and Testbench and Example Design—XAUI 
Configuration. Added PPM Offset and Periodicity of the CC Sequence options to 
Table 3-23, and deleted RX Buffer Max Latency and RX Buffer Min Latency from 
Table 3-23.

In Chapter 4, Quick Start Example Design, updated Table 4-1. Added Using ChipScope 
Pro Cores with the Wizard. 

In Chapter 5, Detailed Example Design, added gt_rom_init_tx.dat and 
gt_rom_init_rx.dat to Table 5-4. Added chipscope_project.cpj, data_vio.ngc, icon.ngc, 
ila.ngc and PlanAhead software support to Table 5-5. Added paragraph about 
ChipScope Pro tools to Example Design Description.

http://www.xilinx.com
http://www.xilinx.com/warranty.htm
http://www.xilinx.com/warranty.htm#critapps




Chapter 4:  Quick Start Example Design
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39
Functional Simulation of the Example Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39

Using ModelSim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Implementing the Example Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40
Using ChipScope Pro Cores with the Wizard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40

Chapter 5:  Detailed Example Design
Directory and File Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41
Directory and File Contents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42

<project directory>  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
<project directory>/<component name>  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
<component name>/doc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
<component name>/example design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
<component name>/implement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
implement/results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
<component name>/simulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
simulation/functional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Example Design Description  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46
Example Design Hierarchy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47
4 www.xilinx.com 7 Series FPGAs Transceivers Wizard User Guide
UG769 (v2.0) June 22, 2011

http://www.xilinx.com


Preface

About This Guide

This guide describes the 7 Series FPGAs Transceivers Wizard (hereinafter called the 
Wizard).

Guide Contents
This guide contains the following chapters:

• Chapter 1, Introduction describes the Wizard and related information, including 
additional resources, technical support, and submitting feedback to Xilinx. 

• Chapter 2, Installing the Wizard provides information about installing the Wizard. 

• Chapter 3, Running the Wizard provides an overview of the Wizard and a 
step-by-step tutorial to generate a sample transceiver wrapper with the 
CORE Generator™ tool.

• Chapter 4, Quick Start Example Design introduces the example design that is 
included with the transceiver wrappers. The example design demonstrates how to 
use the wrappers and demonstrates some of the key features of the transceiver.

• Chapter 5, Detailed Example Design provides detailed information about the example 
design, including a description of files and the directory structure generated by the 
CORE Generator tool, the purpose and contents of the provided scripts, the contents 
of the example HDL wrappers, and the operation of the demonstration testbench.

Additional Resources
To find additional documentation, see:

http://www.xilinx.com/support/documentation/index.htm

To search the Answer Database of silicon, software, and IP questions and answers, or to 
create a technical support WebCase, see:

http://www.xilinx.com/support/mysupport.htm 
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Chapter 1

Introduction

This chapter describes the 7 Series FPGAs Transceivers Wizard and provides related 
information, including additional resources, technical support, and instruction for 
submitting feedback to Xilinx. 

About the Wizard
The Wizard automates the task of creating HDL wrappers to configure the high-speed 
serial transceivers in Kintex™-7 and Virtex®-7 FPGAs.

The Wizard is a CORE Generator™ tool designed to support both Verilog and VHDL 
design environments. In addition, the example design delivered with the Wizard is 
provided in Verilog or VHDL.

The menu-driven interface allows one or more transceivers to be configured using 
predefined templates for popular industry standards, or from scratch, to support a wide 
variety of custom protocols. The Wizard produces a wrapper, an example design, and a 
testbench for rapid integration and verification of the serial interface with your custom 
function.

The Wizard produces a wrapper that instantiates one or more properly configured 
transceivers for custom applications (Figure 1-1).

The Wizard can be accessed from the ISE® software CORE Generator tool. For information 
about system requirements and installation, see Chapter 2, Installing the Wizard.

X-Ref Target - Figure 1-1

Figure 1-1: Transceiver Wizard Wrapper
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Chapter 1: Introduction
For the latest information on this wizard, refer to the Architecture Wizards product 
information page: 
http://www.xilinx.com/products/design_resources/conn_central/solution_kits/wizards 

For documentation, see the 7 Series FPGAs Transceivers Wizard page: 

http://www.xilinx.com/support/documentation/ipfpgafeaturedesign_iointerface_7series-
transceivers-wizard.htm 

Features
The Wizard has these features:

• Creates customized HDL wrappers to configure transceivers in the Kintex-7 and 
Virtex-7 FPGAs

• Configures Kintex-7 and Virtex-7 FPGAs transceivers to conform to industry standard 
protocols using predefined templates, or tailored for custom protocols

• Templates support these specifications: Aurora 64B/66B, Aurora 8B/10B, CEI-6G, 
DisplayPort, Interlaken, Open Base Station Architecture Initiative (OBSAI), OC192, 
OC48, SRIO, 10GBASE-R, Common Packet Radio Interface (CPRI™), Gigabit 
Ethernet, 10 Gb Attachment Unit Interface (XAUI), RXAUI, and XLAUI 

• Automatically configures transceiver analog settings of the Kintex-7 and 
Virtex-7 FPGA transceivers

• In addition to a custom wrapper, the wizard also generates an example design and 
testbench, as well as implementation and simulation scripts

• Supports 64B/66B, 64B/67B, and 8B/10B encoding/decoding

Supported Devices
The Wizard supports the Kintex-7 and Virtex-7 FPGAs. For a complete listing of supported 
devices, see XTP025, IP Release Notes Guide for this Wizard. For more information on the 
7 series FPGAs, see DS180, 7 Series FPGAs Overview. 

Provided with the Wizard
The following are provided with the Wizard: 

• Documentation: This user guide

• Design Files: Verilog and VHDL

• Example Design: Verilog and VHDL

• Constraints File: Synthesis constraints file

• Testbench: Verilog and VHDL

• Simulation Model: Verilog and VHDL
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Recommended Design Experience
Recommended Design Experience
The Wizard is a fully verified solution that helps automate the task of defining parameter 
settings for 7 series FPGAs multi-gigabit serial transceivers. The additional challenge 
associated with implementing a complete design depends on the configuration and 
required functionality of the application. For best results, previous experience building 
high-performance, pipelined FPGA designs using Xilinx implementation software and 
user constraints files (UCF) is recommended.    

For those with less experience, Xilinx offers various training classes to help with various 
aspects of designing with Xilinx FPGAs. These include classes on such topics as designing 
for performance and designing with multi-gigabit serial I/O. For more information, see 
http://www.xilinx.com/training.

Xilinx sales representatives can provide a closer review and estimation of specific design 
requirements.

Related Xilinx Documents
For detailed information and updates about the Wizard, see the following:

• UG769, LogiCORE IP 7 Series FPGAs Transceivers Wizard v1.4 User Guide 

• XTP025, IP Release Notes Guide for the Wizard 

Prior to generating the Wizard, users should be familiar with the following: 

• DS180, 7 Series FPGAs Overview 

• UG476, 7 Series FPGAs GTX Transceivers User Guide 

• ISE software documentation: http://www.xilinx.com/ise 

Technical Support
For technical support, go to www.xilinx.com/support. Questions are routed to a team of 
engineers with expertise using this Wizard.

Xilinx provides technical support for use of this product as described in this guide. Xilinx 
cannot guarantee timing, functionality, or support of this product for designs that do not 
follow these guidelines.

Ordering Information
The Wizard is provided free of charge under the terms of the Xilinx End User License 
Agreement. The Wizard can be generated by the ISE software CORE Generator tool 13.2 or 
higher, which is a standard component of the ISE Design Suite. For more information, 
please visit the Architecture Wizards web page. Information about additional LogiCORE 
modules is available at the IP Center. For pricing and availability of other LogiCORE 
modules and software, contact a local Xilinx sales representative.
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Chapter 1: Introduction
Feedback
Xilinx welcomes comments and suggestions about the Wizard and the accompanying 
documentation. 

Wizard
For comments or suggestions about the Wizard, submit a WebCase from 
www.xilinx.com/support. (Registration is required to log in to WebCase.) Be sure to 
include the following information:

• Product name

• Wizard version number

• List of parameter settings

• Explanation of any comments, including whether the case is requesting an 
enhancement (improvement) or reporting a defect (something is not working correctly)

Document
For comments or suggestions about this document, submit a WebCase from 
www.xilinx.com/support. (Registration is required to log in to WebCase.) Be sure to 
include the following information: 

• Document title

• Document number

• Page number(s) to direct applicable comments

• Explanation of any comments, including whether the case is requesting an 
enhancement (improvement) or reporting a defect (something is not working correctly)
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Chapter 2

Installing the Wizard

This chapter provides instructions for installing the 7 Series FPGAs Transceivers Wizard in 
the ISE® Design Suite CORE Generator™ tool.

Tools and System Requirements

Operating Systems
For a list of system requirements, see the ISE Design Suite 13: Release Notes Guide. 

Design Tools

Design Entry

• ISE Design Suite CORE Generator software 13.2 

Simulation

• Mentor Graphics ModelSim 6.6d

• Cadence Incisive Enterprise Simulator (IES) 10.2

• Synopsys Verilog Compiler Simulator (VCS) and VCS MX 2010.06

See XTP025, IP Release Notes Guide for the Wizard for the required service pack. ISE 
software service packs can be downloaded from 
http://www.xilinx.com/support/download.htm.

Synthesis

• XST 13.2

• Synopsys Synplify Pro E-2011.03

Before You Begin
Before installing the Wizard, you must have a MySupport account and the ISE 13.2 
software installed on your system. If you already have an account and have the software 
installed, go to Installing the Wizard, otherwise do the following:

1. Click Login at the top of the Xilinx home page then follow the onscreen instructions to 
create a MySupport account.

2. Install the ISE 13.2 software. 
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Chapter 2: Installing the Wizard
For the software installation instructions, see the ISE Design Suite Release Notes and 
Installation Guide available in ISE software Documentation.

Installing the Wizard
The Wizard is included with the ISE 13.2 software. Follow the ISE 13.2 installation 
instructions in the ISE Installation and Release Notes available at 
www.xilinx.com/support/documentation under the Design Tools tab.

Verifying Your Installation
Use the following procedure to verify a successful installation the Wizard in the 
CORE Generator tool.

1. Start the CORE Generator tool.

2. The IP core functional categories appear at the left side of the window (Figure 2-1).

3. Click to expand or collapse the view of individual functional categories, or click the 
View by Name tab at the top of the list to see an alphabetical list of all cores in all 
categories.

4. Determine if the installation was successful by verifying that 7 Series FPGAs Transceiver 
Wizard 1.4 appears at the following location in the Functional Categories list:
/FPGA Features and Design/IO Interfaces

X-Ref Target - Figure 2-1

Figure 2-1: CORE Generator Window
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Chapter 3

Running the Wizard

Overview
This chapter provides a step-by-step procedure for generating a 7 series FPGAs transceiver 
wrapper, implementing the wrapper in hardware using the accompanying example 
design, and simulating the wrapper with the provided example testbench.

Note: The screen captures in this chapter are conceptual representatives of their subjects and 
provide general information only. For the latest information, see the CORE Generator™ tool.

Functional Overview
Figure 3-1, page 14 shows the steps required to configure transceivers using the Wizard. 
Start the CORE Generator  software, select the 7 Series FPGAs Transceivers Wizard, then 
follow the chart to configure the transceivers and generate a wrapper that includes the 
accompanying example design.

• To use an existing template with no changes, click Generate. 

• To modify a standard template or start from scratch, proceed through the Wizard and 
adjust the settings as needed.
7 Series FPGAs Transceivers Wizard User Guide www.xilinx.com 13
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Chapter 3: Running the Wizard
See Configuring and Generating the Wrapper, page 19 for details on the various 
transceiver features and parameters available.

X-Ref Target - Figure 3-1

Figure 3-1: Wizard Configuration Steps

UG769_c3_01_121610

Determine Tile
Placement

Select Reference
Clock Source

Select
Protocol

Click
Generate

Adjust Parameters
As Needed

Standard Custom
14 www.xilinx.com 7 Series FPGAs Transceivers Wizard User Guide
UG769 (v2.0) June 22, 2011

http://www.xilinx.com


Overview
Structure of the Transceiver Wrapper, Example Design, and Testbench
Figure 3-2 shows the relationship of the transceiver wrapper, example design, and 
testbench files generated by the Wizard. For details, see Example Design Description, 
page 46.

The following files are generated by the Wizard to illustrate the components needed to 
simulate the configured transceiver:

• Transceiver wrapper, which includes:

• Specific gigabit transceiver configuration parameters set using the Wizard. 

• Transceiver primitive selected using the Wizard.

• Example design demonstrating the modules required to simulate the wrapper. These 
include:

• FRAME_GEN module: Generates a user-definable data stream for simulation 
analysis.

• FRAME_CHECK module: Tests for correct transmission of data stream for 
simulation analysis.

• Testbench:

• Top-level testbench demonstrating how to stimulate the design.

X-Ref Target - Figure 3-2

Figure 3-2: Structure of the Transceiver Wrapper, Example Design, and Testbench
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Chapter 3: Running the Wizard
Example Design—XAUI Configuration
The example design covered in this section is a wrapper that configures a group of 
transceivers for use in a XAUI application. Guidelines are also given for incorporating the 
wrapper in a design and for the expected behavior in operation. For detailed information, 
see Chapter 4, Quick Start Example Design.

The XAUI example design consists of the following components:

• A single transceiver wrapper implementing a 4-lane XAUI port using four 
transceivers

• A demonstration testbench to drive the example design in simulation

• An example design providing clock signals and connecting an instance of the XAUI 
wrapper with modules to drive and monitor the wrapper in hardware, including 
optional ChipScope™ Pro tool support

• Scripts to synthesize and simulate the example design

The Wizard example design has been tested with XST 13.2 for synthesis and 
ModelSim 6.6d for simulation.

Figure 3-3 shows a block diagram of the default XAUI example design.
X-Ref Target - Figure 3-3

Figure 3-3: Example Design and Testbench—XAUI Configuration
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Setting Up the Project
Setting Up the Project
Before generating the example design, set up the project as described in Creating a 
Directory and Setting the Project Options.

Creating a Directory
To set up the example project, first create a directory using the following steps:

1. Change directory to the desired location. This example uses the following location and 
directory name:

/Projects/xaui_example

2. Start the CORE Generator software.

For help starting and using the CORE Generator software, see CORE Generator Help, 
available in the ISE® software documentation.

3. Choose File > New Project (Figure 3-4).

4. Change the name of the CGP file (optional).

5. Click Save. 
X-Ref Target - Figure 3-4

Figure 3-4: Starting a New Project
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Chapter 3: Running the Wizard
Setting the Project Options
Set the project options using the following steps:

1. Click Part in the option tree.

2. Select Virtex7 from the Family list.

3. Select a device from the Device list that supports transceivers. 

4. Select an appropriate package from the Package list. This example uses the XC7V1500T 
device (see Figure 3-5).

Note: If an unsupported silicon family is selected, the Wizard remains light grey in the 
taxonomy tree and cannot be customized. Only devices containing 7 series FPGAs transceivers 
are supported by the Wizard. See DS180, 7 Series FPGAs Overview for a list of devices 
containing the 7 series FPGAs transceivers.

5. Click Generation in the option tree and select either Verilog or VHDL as the output 
language.

6. Click OK.
X-Ref Target - Figure 3-5

Figure 3-5: Target Architecture Setting
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Configuring and Generating the Wrapper
Configuring and Generating the Wrapper
This section provides instructions for generating an example transceiver wrapper using 
the default values. The wrapper, associated example design, and supporting files are 
generated in the project directory. For additional details about the example design files and 
directories, see Chapter 5, Detailed Example Design. 

1. Locate the 7 Series FPGAs Transceivers Wizard 1.4 in the taxonomy tree under:

/FPGA Features & Design/IO Interfaces. (See Figure 3-6)

2. Double-click 7 Series FPGAs Transceivers Wizard 1.4 to launch the Wizard.
X-Ref Target - Figure 3-6

Figure 3-6: Locating the Transceiver Wizard
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