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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.

e 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.

e 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.

e 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

For Vivado™ design tools user documentation, see:

http:/ /www.xilinx.com/cgi-bin/docs/rdoc?t=vivado+docs

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

The menu-driven interface allows the user to configure one or more transceivers using
predefined templates for popular industry standards, or by using custom templates, 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).

Customization Wrapper

# -
#
Application Transceiver ==
Ports Ports < -
~f—
(Gigabit
Config Transceiver)
Parameters
— —-
T I
|

UG769_c1_01_032311

Figure 1-1: Transceiver Wizard Wrapper

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

¢ Predefined templates automate transceiver configuration for industry standard
protocols. GTX transceivers support:

- Common Packet Radio Interface (CPRI™): 0.6, 1.2, 2.4, 3.072, 4.9, 6.144, and
9.83 Gb/s

- 0OC-48:2.488 Gb/s

- 0C-192:9.956 Gb/s

- Gigabit Ethernet: 1.25 Gb/s

- Aurora 64B/66B: 12.5 Gb/s

- Aurora 8B/10B: 6.6 Gb/s

- PCI Express® Genl: 2.5 Gb/s

- PCIExpress Gen2: 5 Gb/s

- DisplayPort: 1.620,2.7,5.4 Gb/s

- 10GBASE-R: 10.3125 Gb/s

- Interlaken: 4.25,5.0, 6.25 Gb/s

- Open Base Station Architecture Initiative (OBSAI): 3.072 Gb/s
- OBSAI 6.144 Gb/s

- 10 Gb Attachment Unit (XAUI): 3.125 Gb/s

- 10 Gb Reduced Attachment Unit (RXAUI): 6.25 Gb/s

- Serial RapidlO Genl: 1.25,2.5,3.125 Gb/s

- Serial RapidIlO Gen2: 5.0, 6.25 Gb/s

- JESD204: 3.0,6.0 Gb/s

- 100 Gb Attachment Unit Interface (CAUI): 10.3125 Gb/s

- 10GBASE-KR: 10.3125 Gb/s

- Common Electrical Interface (CEI) 6G-SR: 4.976-6.375 Gb/s
- 40 Gb Attachment Unit Interface (XLAUI): 10.3125 Gb/s

- Quad Serial Gigabit Media Independent Interface (QSGMII): 5 Gb/s

- High-Definition Serial Digital Interface (HD-SDI)/3 Gb/s Serial Digital
Interface (3G-SDI): 1.485/2.97 Gb/s

GTH transceivers support:
- CEI6G-SR: 4.976-6.375 Gb/s
- Interlaken: 6.25 Gb/s

10 www.Xxilinx.com 7 Series FPGAs Transceivers Wizard User Guide
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- 10GBASE-KR: 10.3125 Gb/s

- 10GBASE-R: 10.3125 Gb/s

- XLAUI: 10.3125 Gb/s

- CEI-11:9.956-11.1 Gb/s

- CAUIL 10.3125Gb/s

- OTU4:11.18,12.5,13.1 Gb/s

- CPRIL:0.6,1.2,24,63.072,4.9,6.144, and 9.83 Gb/s
- Gigabit Ethernet: 1.25 Gb/s

- 0OC-48:2.48832Gb/s

- 0C-192:9.956 Gb/s

- DisplayPort: 1.620,2.7,5.4 Gb/s
- JESD204

- Optical-channel Transport Lane (OTL) 3.4: 10.7546 Gb/s
- PCI Express Genl: 2.5 Gb/s

- PCIExpress Gen2: 5 Gb/s

- QSGMIL:5Gb/s

- RXAUL 6.25Gb/s

- XAUIL 3.125Gb/s

- Aurora 64B/66B: 12.5 Gb/s

- Aurora 8B/10B: 6.6 Gb/s

- Serial RapidlO Gen2: 5.0 Gb/s

GTP transceivers support:

- CEI6G-SR: 4.976-6.375 Gb/s

- Aurora 64B/66B: 6.6 Gb/s

- Aurora 8B/10B: 6.6 Gb/s

- DisplayPort: 1.620,2.7,5.4 Gb/s

- JESD204

- CPRI:0.6,1.2,2.4,3.072,4.9,6.144 Gb/s

- SDI/HD-SDI/3G-SDI: 0.27/1.485/2.97 Gb/s
- V-by-One:2.97/3.7125/1.485 Gb/s

- Gigabit Ethernet: 1.25 Gb/s

- QSGMIL:5Gb/s

- RXAUL 6.25Gb/s

- XAUIL 3.125Gb/s

- Serial RapidlO Genl: 1.25,2.5,3.125 Gb/s
- Serial RapidIlO Gen2: 5.0, 6.25 Gb/s

GTZ transceivers support:

- CAUI4: 27.78125 Gb/s
- Aurora 64B/66B: 25.78125 Gb/s
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e Custom protocols can be specified using the Start from Scratch option in the
GUL

e Automatically configures transceiver analog settings
* Supports 64B/66B, 64B/67B, and 8B/10B encoding/decoding

* Includes an example design with a companion testbench as well as implementation
and simulation scripts

Supported Devices

The Wizard supports Artix-7, 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 Ouverview.

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

e Simulation Model: ~ Verilog and VHDL

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:

e UG769, LogiCORE IP 7 Series FPGAs Transceivers Wizard v2.6 User Guide
e XTPO025, IP Release Notes Guide for the Wizard

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

e DS180, 7 Series FPGAs QOuerview
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o  UG476, 7 Series FPGAs GTX/GTH Transceivers User Guide

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

e Vivado tools documentation:
http:/ /www.xilinx.com /cgi-bin/docs/rdoc?t=vivado+docs

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 14.6 or
higher, which is a standard component of the ISE Design Suite, or the Vivado 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.

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
e 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)
7 Series FPGAs Transceivers Wizard User Guide  www.xilinx.com 13
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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 and the Vivado™ Design Suite.

Tools and System Requirements

Operating Systems

For a list of system requirements, see the Xilinx Design Tools: Release Notes Guide.

Design Tools

Design Entry

® ISE Design Suite CORE Generator software 14.6
¢ Vivado Design Suite 2013.2

Simulation

e ISim 14.6

* Mentor Graphics Questa 10.1a

* Cadence Incisive Enterprise Simulator (IES) 12.2

* Synopsys Verilog Compiler Simulator (VCS) G-2012.09

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

e XST14.6
* Synopsys Synplify Pro G-2012.09-SP1

Before You Begin

Before installing the Wizard, you must have a MySupport account and the ISE 14.6
software or Vivado tools 2013.2 installed on your system. If you already have an account
and have the software installed, go to Installing the Wizard, otherwise do the following:

7 Series FPGAs Transceivers Wizard User Guide  www.xilinx.com 15
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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 14.6 or Vivado tools 2013.2 software.

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 14.6 and Vivado tools 2013.2 software. Follow the
ISE 14.6 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).

Xilinx CORE Generator - No Project

Eile View Repositories Help
B 2] CORE GeneratorHelp K2

IP Catalog B8

LogiC-RE Xilinx CORE Generator

There is no project open.

You may browse the IP Catalog but you will not be able to generate any cores until you open or create a
project.

Copyright (c) 1995-2010 Xilinx, Inc. All rights reserved.

(el I D}

Search IP Catalog Cear |

AllIP versions Only IP compatible with chosen part

Part: Unset Design Entry: Unset )

UG769_c2_01_032311

Figure 2-1: CORE Generator Window

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

16 www.Xxilinx.com 7 Series FPGAs Transceivers Wizard User Guide
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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 18 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.

e Tomodify 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 17
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See Configuring and Generating the Wrapper, page 25 for details on the various
transceiver features and parameters available.

Select
Protocol

v

Determine Tile
Placement

v

Select Reference
Clock Source

Standard i Custom

Adjust Parameters
As Needed

v v

Click
Generate

UG769_c3_01_121610

Figure 3-1: Wizard Configuration Steps
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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 for

GTX, GTH, and GTP Transceivers, page 66.

Testbench

Example Design

Tx Data File

FRAME_GEN

Rx Data File

FRAME_CHECK

GT_USRCLK_SOURCE
MODULE

Wrapper

- i

-

<=

<=

Transceivers

= | =
= —— |

Configuration Parameters

UG769_c3_02_010911

Figure 3-2: Structure of the Transceiver Wrapper, Example Design, and Testbench

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.

e Transceiver primitive selected using the Wizard.

e Example design demonstrating the modules required to simulate the wrapper. These

include:

e FRAME_GEN module: Generates a user-definable data stream for simulation

analysis.

e TFRAME_CHECK module: Tests for correct transmission of data stream for
simulation analysis.

e Testbench:

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

7 Series FPGAs Transceivers Wizard User Guide
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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

e Scripts to synthesize and simulate the example design

The Wizard example design has been tested with XST 14.6 for synthesis and
ModelSim 10.1a for simulation.

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

Example Design

XAUI Wrapper
— |-
Transceiver_»
Ports
Testbench ¢ ¢ Transceiver(s)
~ff—
XAUI Config
Parameters
p—E8) »

UG769_c3_03_121610

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
Start the CORE Generator software (For GTZ transceivers, start the Vivado® tools).

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

Choose File > New Project (Figure 3-4 or Figure 3-5).
Change the name of the CGP file (optional).
Click Save.

%

|
File View Repositories Help

o ] CORE GeneratorHelp  K?

2 Name ¥ Version AXI4 Status License V
CAE

= || -
2l

o |
=) |

Xilinx CORE Generator,- No Project

IP Catalog ®

View by Function | View by Name | logiCFE Xilinx CORE Generator

Automative & Industrial
# |77 BaselP = .
Basic Elements There is no project open.
|7 Communication & Networking
Debug & Verification ‘You may browse the IP Catalog but you will not be able to generate any cores until you open or create a
# 77 Digital Signal Processing project.
-7 FPGA Features and Design
|~ Math Functions
[ Memories & Storage Elements Copyright (c) 19952010 Xilin, Inc. All rights reserved.
Standard Bus Interfaces
|7 Video & Image Processing

(Kl [ [+]

Search IP Catalog Clear |
AllIP versions Only IP compatible with chosen part

Part: Unset Design Entry: Unset )

UG769_c3_04_122010

Figure 3-4: Starting a New Project
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4
File Tools Window Help

VVADO™..

Vivado 2013.2

Search

Getting Started

Create New Project

New Project Wizard will guide you through the process
of selecting design sources and a target device for
anew project

Open Project

Open one of the most recently used projects or
any previously created project.

Open Example Project

Open ane of the ttorial projects

Manage IP

Open the [P Catalog and view available IP

Create and customize [P to be used in @ new project
or open prevously customized IP 10 make changes.

Documentation

Documentation and Tutorials

Imvaluabile for first time users or 1o try new features.

User Guide

More detalled info on Vivado commands, dialogs,
and huttons

Quick Take Videos

Yiew a series of short wideos on warious topics from
design flows overview to recommended methodalogy:

Release Notes Guide

Infarmation about installation and new IDS features
in this release.

& Tcl Console
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Figure 3-5: Starting a New Project (Vivado Tools)
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Setting Up the Project

Setting the Project Options

Set the project options using the following steps:

1.

2.
3.
4

Click Part in the option tree.
Select Virtex7 from the Family list.
Select a device from the Device list that supports transceivers.

Select an appropriate package from the Package list. This example uses the XC7V1500T
device (see Figure 3-6 or Figure 3-7). For an example design using GTZ transceivers,
select the XC7VHS580T device.

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.

Click Generation in the option tree and select either Verilog or VHDL as the output
language. For GTZ transceivers, select only Verilog. VHDL is not supported.

Click OK.

Z e Project Options
Pan
Generation :
Select the part for your project:
Advahed g R
Family [Virrex? =
Device ‘xc?vlS[][][ B ]
Package [die S ‘
Speed Grade \-2 B ]
[ o< ][ cancel |[ appty |[ Hep |

UG769_c3_05_122010

Figure 3-6: Target Architecture Setting
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New Project

Default Part
Choose a default Xilinx part or board for wour project. This can be changed later. ‘:\)

Specify Filter

Product category |All v Package |All v

@ Boards Farnily [All ~ | Speed grade |All s

Sub-Family [All ¥ | Temp grade [All hd

| Reset Al Filters

search: [Q |
10 Pin Available [S[3]3T3 ¥ Black Ghb
I Count ‘ I0Bs Elements | AR EAMs ‘ RS Transceivers
w72 0001thg1761-1 1,761 850 1221600 2443200 1292 2160 1
@ xc7V20001tf1g1925-2 1,925 1200 1221600 2443200 12492 2160 16
@ w72 0001flg1925-2G 1,925 1200 1221600 2443200 12492 2160 16
& xc7V20001f1g1925-2L 1,925 1200 1221600 2443200 1242 2160 16 1
@ xcTV2 0001191925 -1 1,825 1200 1221600 2442200 1252 2160 16 E
S xc7vhSB0thegl155-2 1,155 400 362800 725600 940 1680 22 i
@ xc7vh580theg1155-2G 1,155 400 262800 725600 940 1680 22 [
® xc7vh580thcg1155-2L 1,155 400 262800 725600 G40 1680 22 i
@ xc7vh580thcg1155-1 1,155 400 IEZEBO0 TZ25600 440 1680 22 [
@ xc7Vvh5E0thcgl1921-2 1,931 &00 262800 F25600 440 1680 56 -
4] il | 3 (]
|| < Back ||[ Mext = ]| Einish | | Cancel
UG769_c3_22_060613
Figure 3-7: Target Architecture Setting (Vivado Tools)
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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.

Xilinx CORE Generator - /proj/apdhw/skatam/cores/13,1/gtwiz/gui_shots/coregen.cgp.
Eile Project View Manage [P Help
(12 H|3 |3 & CORE GeneratorHelp K7 | ¥ &
IP Catalog 8 x =]
View by Funcion | view by Name | LogiC Pt 7 Series FPGAs Transceivers Wizard . 2 ..
Name Version =
# [ Automotive & Industrial
#- [ BaselP This €ore is supported at staws Pre-Production by your chosen part.
% |7 Basic Elements
# |7 Communication & Netwarking Information
& 2
D.Eb[“g‘ g‘ VE'I‘”;*‘”M . Core type 7 Series FPGAs Transceivers Wizard
2 igital Signal Processing
= F?GA Fegamres and DES‘E” Version 1.3. You are using 7 Series FPGAs Transceivers Wizard 1.3 which is a Pre-Production
o core. Use of this core in production systems is not recommended.
= Core Summary:  Use the Transceiver Wizard to configure one or mare FPGA transceivers, Start from seratch,
1 or use an industry standard template, The Wizard generates a custom wrapper for the
q tranceivers youve selected. In addition, it produces an example design, testbench, and
 Rockerl0 GTX Wizard 15 seripts 1o observe the transceivers operating under simulation and in hardware
Y RocketlO Wizard 16
4 Selectl Imerface Wizard 3.1 £} Suonorred Families |
& Spartan-6 FPGA GTP Transceiver Wizard 18 & Current Project Gptions
& Spartan-6 FPGA GTP Transceiver Wizard 1.0
4 Transceiver Wizard 12 2
<] Virnex4 FX FRGA Rocketl© Multi-Gigabit Transceiver Wizard 1.7 Actions
§ Vinex-5 FPGA Rocketl0 GTP Transceier Wizard The following actions are available for this core
4 Vinex-5 FPGA RocketlO GTX Transceiver Wizard L7 = 2
J Customize and Generate
% Vinex-6 FPGA GTH Transceiver Wizard 16 &
4 Virtex-6 FPGA GTH Transceiver Wizard T 39 View Answer Records =l
& Vinex FPGA GTX Transceiver Wizard 15 e
3 Yirex G ERGACIX [ranscelyar Wizand o O e sy e e
o \necE FEGSGIX [rnscenenizard L Sl e Gen s beericontquicd wathnie fallowinig Kiiirepos s =
& Virlex-6 FPGA GTX Transceiver Wizard 1.8 ] ;
& - Thome/skatam/Gsandbox/iicoregens” [
4 Vinex FPGA GTX Transceiver Wizard 10 ; 5
] - Tproj/xbuilds/©.38.0/caregen’ [xil_index.xmi]
* |7 Systern Monitor The |B Carslon has'b loaded
- e IP Catalog has been reloade
iy .| | Wrate file for project Yproj/apdhwiskatamicores/13.1/gwizfgui_shatsicotegen.cgp’
bl 5 =
Search IP Catalog: Clear | |Search Cansole Find ‘ Save ‘ Clear ‘
I AllIP versions I™ Only IP compatible with chosen pan | _Information [\ Warnings | @ Errors |
Pant. xc7v1500-2ifgL157 | Design Entry: VHDL | )

Locate the 7 Series FPGAs Transceivers Wizard 2.6 in the taxonomy tree under:

/FPGA Features & Design/IO Interfaces (See Figure 3-8 or Figure 3-9).
2. Double-click 7 Series FPGAs Transceivers Wizard 2.6 to launch the Wizard.

UG769_c3_06_010911

Figure 3-8: Locating the Transceiver Wizard
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project_1 - [/proj/ips/users/preddyg/2013.2/FINAL_UPGRADE/project_5/project_5.srcs/sources_1/ip/gtwizard_0/gtwizard_O/simulation/functional/project_l/project_L.xpr] - Vivado 2013.2
File Edit Flow Tools Winclow

Pl N R
Flow Navigator
i pas

A=

|4 Project Manager

&% Add Sources
1 IP catalog

IP Integrator
#E Create Biock Design

%
5

& cer
%

Simulation
45 simulation Settings
), Run Simulation

RTL Analysis
* [@¥ Open Elaborated Design

Synthesis
45 synthesis Sentings
& Run symhesis

b @F Open Symhesized Desigr

Implementation
45 Implemenation Settings
[ Run Implementation

> @ Open Impl

Program and Debug
43 Bratream Settings
¥ Generate Bitstream
la¥ Open Harchware Session

W Launch iMPACT

45 Project Settings

d Design

Lawowt Wiew Help [O- Seerchcommends

WX D> ¥ SK| T EEemnion e R[© Reat
«| | Project Manager  project_1

SOurces —Ow= % E Project Summary x £F IP Catalog x o >

az=wa RE [&] search: [2]

Hierarchy  Libraries Compile Order &= Soft Error Mitigation
&5 XADC

o= Math Functions

> Memorles & Storage Elements
= Standard Bus Interfaces

> Video & Image Processing

£ Sources 7V Templates

IP Properties T ENE
s

4F 7 Series FPGAs Transceivers Wizard

\ Design Sources = =) TTaxi4 [Status [ License
g'scons‘(?’(a\mss‘ L . % o= Automotive & Industrial
= Simulation Sources (1) (5 AXI Infrastructure
L sim_L (= BaselP
> Basic Elements
(= Communication & Networking
4% |6 Debug & Verification
|- Dignal Signal Frocessing
" |e== Embedded Processing
%} 7 FPGAFeatures and Design
@l | ¢ Clocking
= -7 10 Interfaces
% {F 7 Series FPCAs Transceivers Wizard Pre-prod... Inclucled
IF SelectlO Interface Wizard Production  Inclucled

Version: 2.6 |

Part staws:  Pre-production el

License Included MName:

Vendlor xilinx, Inc Version 2.6

IPlibrary. ip Dascriptioh

Description:  Use the 7 Series FPGAs Transceivers Wizard to ¢
rnare Yirex-7 fKintex-7 fANIx-7 j2yng FPCAtrar
scratch, or use an industry standard template, T Status Pre-production
a custom wrapper for the tranceivers you've seld =] License: Included

<

7 Series FPGAs Transceivers Wizard

Use the 7 Series FPGAS Transceivers Wizard 1o configure one of more Yirtex-7 fKintex-7 fARIx-7 fZynd| FPGA transcaivers. Stant from
scratch, or use an Industry stanclard template. The Wizard generates a custom wrapper for the tranceivers you've selected. In addition, it
produces an example design, testbench, and scripts to shserve the transteivers operating under simulation and in hardware

E

Design Runs S
@ [Name [Pan | Constraints Strategy. [Host  [Status [Progress [stan [Elapsed  [Failed t
= | @2 synth_1 XC7WNSBO0thcg1155... constrs_1 Vivado Synthesis Defalts (Vivado Synthesis 2013) Hot started 0%
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=
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Figure 3-9: Locating the Transceiver Wizard (Vivado Tools)

GTZ Transceivers

Octal Selection, Channel Selection, Line Rate, and REFCLK

Page 1 of the Wizard (Figure 3-10) allows you to select the component name and determine
the line rate and reference clock frequency. In addition, this page specifies a protocol

template.

1. In the Component Name field, enter a name for the Wizard instance. This example

uses the name caui4_wrapper.

2. In the GT_Type field, select GTZ. The type of transceiver depends on the device

chosen in Project Options.

3. Select one or both of the octals GTZE2_OCTALO or GTZE2_OCTAL1. The number of
available octals depends on the target device and package.
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7 Series FPGAs Transceivers Wizard (2.6) ﬁ’

% Documentation [ IP Location £ Switch to Defaults

Companent Name [ cauid]

Line rate, GT Selection Clocking

PCS Options  Optional Ports and Features  Summarny

oT Type

OGTH @tz

Octal selaction

Protocol Template

M GTZE2_OCTALO [ GTZE2_OCTALL

Mote: Both Octals are configured identically, re-run the wizard to generate a wrapper
for the other octal with a different configuration

[] Configure all selected GTZ channels identically  Multi Lane Mode  |x4 Channels Oto3 - [¥] Master Slave Mode

Protocol Tx Line Rate (Gbps) Rx Line Rate (Gbps) Ref Clock Source

Iclentical Configuration [cau-4 - |[25.78125 |[25.78125 [REFCLKO -
& Channel 0 cau-4 [|25.78125 |25.78125 lrereLko
& Channel 1 caui-4 | 2578125 |z5.78125 |reFcLro |
& Channel 2 |caui-4 |25 7a125 |25 78125 |rercuce |
Channel 2 caui-4 2578125 [25.78125 [lrercLro |
O Channel 4 caui-4 [|25.78125 |25.78125 IrercLro |
O Channel 5 caui-4 [z5.78125 |z5.78125 |reFcLro
[ Channel & |caui-4 |25 7a125 2578125 |reFcuco |
O Channel 7 caui-4 25 78125 [25.7m125 lrercLro |

REFCLKD Source (322266 v

REFCLE]L Source (322.266

K | Cancel
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Figure 3-10: Line Rates and Transceiver Selection—GTZ Page 1

4.

Select the multi-channel mode if you wish to set the octal in one of the multi-channel
modes. Selecting a mode here will automatically select the channels appropriately too.
If using one of the multi-channel modes, use the Master Slave mode to enable one of

the channels as the master and the other as slaves.

The GTZ wizard supports both identical configuration and non-identical
configuration of channels within an octal. To configure identically, select the
Configure all selected GTZ channels identically checkbox.

Select Start from scratch if you wish to manually set all parameters. Select one of the
available protocols from the list to begin designing with a predefined protocol
template. The CAUI4 example uses the CAUI 4 protocol template. The CAUI 4
protocol template uses four channels.

Use Table 3-1 to determine the line rate and reference clock settings. The line rate
allowed is dependent on the speed grade of the device:

* For -2G speed grade: 9.8 Gb/s — 14.025 Gb/s and 19.6Gb /s - 28.05 Gb/s
¢ For other speed grades: 9.8 Gb/s —12.890625 Gb/s and 19.6 Gb/s — 25.78125 Gb/s
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Table 3-1: Line Rate and REFCLK Settings—GTZ Transceivers

Options

Description

Line Rate

Set to the desired target line rate in Gb/s. Should be the same for both
TX and RX.

The CAUI 4 example uses 25.78125 Gb/s.

Reference Clock

Select either REFCLKO or REFCLK1.

Source The CAUI 4 example uses REFCLKO.
Select from the list of the optimal reference clock frequency to be
REFCLKO Source provided by the application.

The CAUI 4 example uses 322.266 MHz.

REFCLK1 Source

Select from the list of the optimal reference clock frequency to be
provided by the application.

The CAUI4 example uses 322.266 MHz.

Clocking

Page 2 of the Wizard (Figure 3-11) allows you to select the clocking for octal and the
enabled channels within an octal. The user can verify all the settings and selections made
on this page graphically with the image shown below the settings.

1. Select the source for TXOUTCLKO and TXOUTCLKT1 of the octal as per Table 3-2.
2. Select the source for RXOUTCLK<0-3> of the octal as per Table 3-2.
Table 3-2: TX/RXOUTCLKSs of the Octal

Options

Description

TXOUTCLK<0-1>

These can be sourced from the txoutclks from any of the individual
channels (only channels enabled on page 1). This selection applies
identically for all the octals enabled on page 1.

RXOUTCLK<0-3>

These can be sourced from the rxoutclks from any of the individual
channels that were selected on the earlier page. This selection
applies identically for all the octals on page 1.
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7 Series FPGAs Transceivers Wizard (2.6) ﬁ

[ Documentation [ IP Location €3 Switch to Defaults

Commponent Mame |caui4 |

Line rate, GT Selection  Clocking PCS Options  Optional Ports and Features = Summary

arning - Any changes 1o the options below might make the generated design non-compliant with the
selected protocol - CAUL4

Octal Clocking =
REFCLKD [B—— |—‘Txourcu<u ot
Tx/EX Clock Selection
THOUTCLKO |TXOUTCLK LANED ~ REFCLKL [ R THOUTCLKL
—]
TXOUTCLK] |TXOUTCLK LANED ~ TXUSRCLED [— - ] L‘RXOUTCLKU
FEXOUTCLRO |RXOUTCLE LAMEO - THUSRCLKL I ROUTCLEL E
FAOUTCLE] |RXOUTCLE LAMEO -
TXUSRCLKZ [ i RXOUTCLK2
RXOUTCLKZ2 |RXOUTCLK LANEO
TXUSRCLES [ L roouTCLKS
FXOUTCLKES |RXOUTCLE LANEO - e
TXUSRCLKA [
DRP CLK Source |DRPCLKD TXUSRCLKS [
Channel O Clocking THUSRCLES BB
TXOUTCLK Source  |[TX FIFO CLK + TXUSRCLKY [l £ RercLE
IncusecLk THOUTCLE)

RXOUTCLK Source  |RX FIFO CLK -  RUSRCLKOMR. | =
THUSRCLE LAME sel |TXUSRCLKD — ~ o -
RXUSRCLK LAME sel [RXUSRCLKL =

-
-

Ok | Cancel
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Figure 3-11: Octal and Channel Clocking—GTZ Page 2

3. Select the source for the user clocks TX/RXUSRCLK<0-7> (Table 3-3). The USRCLK
numbering shown here in the GUI is relative to OCTALO. These USRCLKs are mapped
internally (by the wizard) to octall as per the following:

Table 3-3: TX/RXUSRCLKSs of the Octal

Options Description

The available sources will be the TXOUTCLKSs of

TXUSRCLK<0-7> the active octals selected in page 1.

The available sources will be the RXOUTCLKSs of

RXUSRCLK<0-7> the active octals selected in page 1.

e TX/RXUSRCLKO - TX/RXUSRCLK4
e TX/RXUSRCLKI1 - TX/RXUSRCLK5
e TX/RXUSRCLK2 - TX/RXUSRCLK6
e TX/RXUSRCLKS - TX/RXUSRCLK?7
e TX/RXUSRCLK4 - TX/RXUSRCLKO
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7.

TX/RXUSRCLKS - TX/RXUSRCLK1
TX/RXUSRCLKS6 - TX/RXUSRCLK2
TX/RXUSRCLK? - TX/RXUSRCLKS3

Channel clocking: First select the channel number for which you wish to configure the
clocking.

In the TX/RXOUTCLK source for the channel selected above, the only supported
sources are TX/RX FIFO CLKs.

In the TX/RXUSRCLK LANE sel, select the USRCLK that you wish to source for this
channel. For channels of octall, the USRCLK selection made here will be automatically
mapped by the wizard as shown in step 3.

Select the source for the DRPCLK.

Table 3-4: Channel Clocking

Options Description

TXOUTCLK source TX FIFO CLK selects TXOUTCLKPMA_DIV4 (refer

Select the TXOUTCLK source for each channel.
Only the TX FIFO CLK is supported. Selecting the

to UGA478, 7 Series FPGAs GTZ Transceivers User
Guide for more information).

RXOUTCLK source RX FIFO CLK selects RXOUTCLKPMA_DIV4 (refer

Select the RXOUTCLK source for each channel.
Only the RX FIFO CLK is supported. Selecting the

to UGA478, 7 Series FPGAs GTZ Transceivers User
Guide for more information).

TXUSRCLK lane sel Select one among the available eight TX user clocks.

RXUSRCLK lane sel Select one among the available eight RX user clocks.
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PCS Modes

Page 3 of the Wizard (Figure 3-12) allows you to select the data width and PCS mode
options.

7 Series FPGAs Transceivers Wizard (2.6)

@ Documentation [ IP Location | gl Switch to Defaults

BIIRERENEam ] [l __ Switch to Default Configuration |

Line rate, GT Selection Clocking PCS Options Optional Ports and Features = Summary

selected protocol - CAUI_4
GTZ Channel Configuration

’Warning - Any changes to the options below might make the generated design non- compliant with the

Fabric if/T FIE Mode

data width (bits) (gearbox mode)
Channel 0 160 * || LODGEASER mode g
Channel 1 160 = || 100OGEASER mode o
Channel 2 180 * || LOOGEASER mode x
Channel 3 160 - || 100GEASER mode 2
Channel 4 15 J|1o0cE de |
Channel > [ 15¢ ||L ide |
Channel & |1 ||I i |
Channel 7 (16 ||L ide |

THRYUSRCLEK Section

™ RX

octalo octall Octald Octall

TXUSRCLKO Source TXUSRCLK4 Source RIUSRCLKO Saurca RIUSRCLKA Source

TXUSRCLKL Source TYXUSRCLKS Source RIUSRCLKL Saurce RIUSRCLKS Saurce

TXUSRCLKZ Source TXUSRCLKS Source RIUSRCLKZ Source RIUSRCLKS Saurce

TXUSRCLKS Source TXUSRCLK7 Source RIUSRCLKS Source RIUSRCLKT Saurce

THUSRCLK4 Source THUSRCLKED Source FEXUSRCLKE4 Source FXUSRCLKO Source

TYXUSRCLKS Source TYXUSRCLKL Source RIUSRCLKS Source RIUSRCLKL Saurce

TXUSRCLKG Source TXUSRCLKZ Source RIUSRCLKS Saurce RIUSRCLKZ Saurce

TXUSRCLIT Source TXUSRCLKZ Source RIUSRCLKT Source RIUSRCLKS Source =
=]

| o | cancer |

UG769_c3_18_060613

Figure 3-12: PCS Options—GTZ Page 3

1. Select the data width for each of the channels enabled on page 1. The options shown
here are dependent on the line rates entered on page 1. For 28.05, 27.95255, and
25.78125 Gb/s, only 160-bit mode is applicable. For 14.025 and 10.3125 Gb /s, both 160-
and 80-bit modes are applicable. The example for the CAUI 4 template uses a 160-bit
width.

2. Select the FIB mode options here. This is dependent on the data width selected above.
For a data width of 160 bits, only 100GBSAER mode is applicable. For 80 bits, both
100GBASER and 64B66B modes are applicable. The CAUI 4 protocol uses 100GBASER
here.
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Table 3-5: FIB Options

Options Description
Fabric i/f data width Select the interface data width.
FIB mode (gearbox mode) Select the gearbox mode.

Optional Ports

Page 4 of the Wizard (Figure 3-13) allows you to select the optional ports that you want to
bring out to the example top and multi gt wrapper.

7 Series FPGAs Transceivers Wizard (2.6)

@ Documentation [ IP Location £ Switch to Defaults

Component Mame |cauid

Line rate, GT Selection Clocking FPCS Options Optional Ports and Features  Summary

Gptiohal Parts

[I[T*FIBRESET| Ol THATTHCTRL ] RXFIBRESET ] RXEITSLIP
CITXFIFOSTATUS ] TXOUTPUTEN [ RXFIFOSTATUS ] RXSIGNALOK.
[] THRATESEL LI THEQPOSTCTRL [ RYRATESEL ] CORECMTL
[ TXPOLARITY ] TXEQPRECTRL [ RXPOLARITY ] PLLRECALEN
CITXEN ] TXSLEWCTRL [ RXEN [C] REFSEL

Optional Features

[JuUse RX PRES [ Use TX PRES [ Use Loophacks

Mote: Canfigurations in this page are applicable identically to all the selected GTZ channels on page 1

oK | | Cancel
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Figure 3-13: Optional Ports—GTZ Page 4
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Table 3-6: Optional Ports for GTZ Transceivers

Options Description
Brings out the TXFIBRESET ports to the example design from which
TXFIBRESET the user can control the RESET of the FIB portion of the GTZ
transceiver.
Brings out the RXFIBRESET ports to the example design from which
RXFIBRESET the user can control the RESET of the FIB portion of the GTZ
transceiver.
rosTATUS | it e IXEIROSTATUS ot o camplsdsin
RXFIFOSTATUS | 1o toeam the FFO st
TXPOLARITY Brings out the TXPOLARITY port to the example design.
RXPOLARITY Brings out the RXPOLARITY port to the example design.
TXEN Brings out the TXEN port to the example design.
RXEN Brings out the RXEN port to the example design.
TXOUTPUTEN Brings out the TXOUTPUTEN port to the example design.
TXATTNCTRL Brings out the TXATTNCTRL port to the example design.
TXEQPOSTCTRL Brings out the TXEQPOSTCTRL port to the example design.
TXEQPRECTRL Brings out the TXEQPRECTRL port to the example design.
TXSLEWCTRL Brings out the TXSLEWCTRL port to the example design.
RXBITSLIP con e v tosip data n raw mode e R
RXSIGNALOK Brings out the RXSIGNALOK port onto the example design.
CORECNTL Brings out the CORECNTL ports onto the example design.
REFSEL Brings out the REFSEL ports onto the example design.
PLLRECALEN Brings out the PLLRECALEN ports onto the example design.
RXPRBS Brings out all the RXPRBS related ports onto the example design.
TXPRBS Brings out all the TXPRBS related ports onto the example design.
LOOPBACK Brings out all the LOOPBACK control ports onto the example design.
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Summary

Page 5 of the Wizard (Figure 3-14) provides a summary of the selected configuration
parameters. After reviewing the settings, click Generate to exit and generate the wrapper.

‘.- | Customize IP |
7 Series FPGAs Transceivers Wizard (2.6) ':l’

ﬂ Documentation | IP Location L3 Switch to Defaults

Component Mame | caui4 |

Line rate, GT Selection Clocking PCS Options  Optional Ports and Features  Summary

General Sentings
Component Marme: cauid
Configured CTs: 4

Protocol Line Rate Refolk Di_lta Width FIE mode TXOUTCLK TXUSRCLK RXOUTCLK RXUSRCLK

(Ghps) (MMHz) thits) (MHZ) (MHZ) (MHz) (MHz)
Channel 0 [CALI4 2578125 322.266 160 100GBASER_MODE 161,133 161 133 161.133 161,133
Channel 1 |CALI4 25.7812% 222.266 160 100CBASER_MODE 16l.123 161.133 161.133 161.133
Channel 2 [CALI4 2578125 322.266 160 100GBASER_MODE 161,133 161 133 161.133 161,133
Channel 2 |CALI4 25.78125 222.266 160 100CBASER_MODE 16l.123 161,133 161.133 161.132
Channel 4 [CALI4 2578125 322.266 160 100GBASER_MODE 161,133 161133 161.133 161,133
Channel 5 |CALI4 25.78125 222.266 160 100CBASER_MODE 16l.123 161.133 161.133 161.133
Channel & [CALI4 2578125 322.266 160 100GBASER_MODE 161,133 161133 161.133 161.133
Channel 7 |CALI4 25.78125 222.266 160 100GCBASER_MODE 161,133 161,133 161.133 161.133

0K ___| Cancel
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Figure 3-14: Summary Page—GTZ Page 5
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GTX, GTH, and GTP Transceivers

GT Type Selection

Page 1 of the Wizard (Figure 3-15) allows you to select the component name and determine
the line rate and reference clock frequency. In addition, this page specifies a protocol
template.

1. Inthe Component Name field, enter a name for the Wizard instance. This example
uses the name xaui_wrapper.

2. From the Protocol Template list, select Start from scratch if you wish to manually set
all parameters.

3. Inthe GT_Type field, select GTX, GTH, or GTP. The type of transceiver depends on
the device chosen in Project Options.

Select one of the available protocols from the list to begin designing with a predefined
protocol template. The XAUI example uses the XAUI protocol template.

7 Series FPGAs Transcelvers Wizard

Documents

CERE 7 Series FPGAs
lagr© Transceiyers Wizard xilinx com:ip:gtwizard:2.2

Kintex/Virtex 7 GTX Silicon revision supported by this IP core version: Production

Using a wrapper generated with this version of the wizard to program a Initial ES Kintex/Virtex-7 GTX device is not
supported. Please use v1.5 Rev2 to program Initial ES GTX devices and v2.1 Revl of this wizard to program General ES GTX devices.

Compenent Name | xaui_wrapper
GT_Type

& GTX GTH GTF GT

Datasheet < Back Page 1 of 7 Next > Generate Cancel Help
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Figure 3-15: Line Rates and Transceiver Selection—Page 1
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Line Rate, Transceiver Selection, and Clocking

Page 2 of the Wizard (Figure 3-15) allows you to select the transceiver location and
clocking. The number of available transceivers appearing on this page depends on the
selected target device and package. The XAUI example design uses four transceivers.

- . 7 Series FPGAs Transceivers Wizard
Documents.

7 Series FPGAs
Transceivers Wizard

Protocol term&ate L |

ngj(f IRE

xilinx.com:ip:gtwizard:2.2

| xaui 5

T RX
Line Rate 3125 Ghps TX off Line Rate 3125 Gbps RX off
Reference Clock 156.250 ¥ | MHz Range: 60..670 Reference Clock 156.250 + | MHz Range: 60..670

Quad Column

# Left Column Right Column

Use Commen DRP |60 MHz
- PLL Selection
- ™ X
o ® Quad PLL ® Quad PLL
Channel PLL Channel PLL
- e e
PLLL PLLL
Transceiver Selection
¥ Use GTX X1Y0
- ™
TX Clock Source REFCLKL Q0 2 |
- 5 RX
RX Clock Source REFCLKL QO | $
REFCLK1_Q0
REFCLKO_CO [l— aTX_X1¥3
GREFCLK - Clock Bowres Advanced Clocking Option
75 REFCLKT_G0
AX: REFCLK) 08

e
[a] [

I Datasheet < Back |Page 20of7 Next = Generate | i Cancel Help

UG769_c3_15_071712

Figure 3-16: Transceiver Selection and Clocking—Page 2

Use Table 3-7 and Table 3-8 to determine the line rate and reference clock settings.

Table 3-7: TX Settings

Options Description

Set to the desired target line rate in Gb/s. Can be independent of the
Line Rate receive line rate.

The XAUI example uses 3.125 Gb/s.

Select from the list the optimal reference clock frequency to be provided
Reference Clock | by the application.

The XAUI example uses 156.25 MHz.
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Table 3-7: TX Settings (Cont’d)

Options

Description

TX off

Selecting this option disables the TX path of the transceiver. The
transceiver will act as a receiver only.

The XAUI example design requires both TX and RX functionality.

Note: Options not used by the XAUI example are shaded.

Table 3-8: RX Settings

Options

Description

Line Rate

Set to the desired target line rate in Gb/s.
The XAUI example uses 3.125 Gb/s.

Reference Clock

Select from the list the optimal reference clock frequency to be provided
by the application.

The XAUI example uses 156.25 MHz.

RX off

Selecting this option disables the RX path of the transceiver. The
transceiver will act as a transmitter only.

The XAUI example design requires both TX and RX functionality.

Note: Options not used by the XAUI example are shaded.

Use Tables 3-9 through 3-12 to determine the optional ports settings available on this page.

Table 3-9: Additional Options

Option

Description

Use Common DRP

Select this option to have the dynamic reconfiguration port
signals of the COMMON block available to the application.

Advanced Clocking Option | ports to the generated wrapper. Used for dynamic clock

Use this check box to bring out all possible reference clock

switching.

Table 3-10: Select the Transceiver and the Reference Clocks

Option

Description

GT

Select the individual transceivers by location to be used in the target
design. The XAUI example requires four transceivers.

TX Clock Source

RX Clock Source

Determines the source for the reference clock signal provided to each
selected transceiver (see Table 3-12). Two differential clock signal input
pin pairs, labeled REFCLKO an