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Introduction

The Xilinx® LogiCORE™ IP IEEE 802.3bj
Reed-Solomon Forward Error Correction
(RS-FEC) core implements the RS-FEC sublayer
as described in IEEE 802.3bj-2014, section 91.

Additional Documentation

A product guide is available for this core.
Access to this material may be requested by
clicking on this registration link:

www.xilinx.com/member/ieee802-3bj-rs-fec/
index.htm

Features

« |EEE 802.3bj-2014 TX and RX
« Low latency design
« Supports 100 Gb/s

« Supports RS(528,514) KR4 and RS(544,514)
KP4

« Configuration and status bus

« Selectable AXI4-Lite interface for status
output

« Transcode Bypass mode for direct access to
RS-FEC encoder/decoder

« CAUI-4 support in Active mode

« CAUI-4 and CAUI-10 support in Bypass
mode (KR4 mode only)

« Example reference design demonstrating
integrated 100G Ethernet IP with RS-FEC

+ ECC RAM option

« Status outputs for monitoring the core and
for statistics generation

LogiCORE IP Facts Table

Core Specifics

UltraScale+™
Virtex® UltraScale™

Supported
Device Family()

Supported User

AXl4-Lite, Configuration and Status bus
Interfaces

Provided with Core

Design Files Encrypted RTL

Example Design Verilog

Test Bench Not Provided

Constraints File Xilinx Constraints File

Simulation ‘
Model Encrypted Verilog
Supported

S/W Driver N/A

Tested Design Flows(2)

Design Entry Vivado® Design Suite

For supported simulators, see the

Simulation Xilinx Design Tools: Release Notes Guide.

Synthesis Vivado Design Suite

Support

Provided by Xilinx @ www.xilinx.com/support

Notes:

1. For a complete list of supported devices, see the Vivado IP
catalog.

2. For the supported versions of the tools, see the
Xilinx Design Tools: Release Notes Guide.
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Overview

The 100G IEEE 802.3bj RS-FEC core implements the OSI layer, RS-FEC, shown shaded in Figure 1.

LAN CSMA/CD Layers
Higher Layers

osl
Reference /
/

LLC-Logical Link Control

Model

MAC Control (Optional)

Layers
/
/

MAC - Media Access Control

Application ,
/

Reconciliation

Presentation ,
/ S

Session ;
/ //

Transport ,
/ /

Network !

Data Link ,

PCS - Physical Coding Sublayer
PMA - Physical Medium Attachment

PMD - Physical Medium Dependent
IEEE Std 802.3-2014 Ethernet Model

Figure 1:

Physical

I T
-“-—CGMIl

| 1
100GBASE-R PCS
RS-FEC

PMA
PMD
AN

Medium

CGMII — 100 Gigabit Media Independent Interface

X14449

The RS-FEC layer of IEEE Std 802.3bj-2014 defines more than just the RS encoder/decoder. It
defines several stages of synchronization, alignment, and reordering which are necessary for the

layer to communicate with preceding and subsequent layers. The IEEE 802.3-2014 block diagram is

shown in Figure 2.
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Figure 2: Block Diagram of IEEE802bj RS-FEC Core

Technical Support

Xilinx provides technical support at the Xilinx Support web page for this LogiCORE™ IP product
when used as described in the product documentation. Xilinx cannot guarantee timing,
functionality, or support if you do any of the following:

« Implement the solution in devices that are not defined in the documentation.
« Customize the solution beyond that allowed in the product documentation.

« Change any section of the design labeled DO NOT MODIFY.

To contact Xilinx Technical Support, navigate to the Xilinx Support web page.
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Licensing and Ordering Information

License Checkers

If the IP requires a license key, the key must be verified. The Vivado® design tools have several
license checkpoints for gating licensed IP through the flow. If the license check succeeds, the IP can
continue generation. Otherwise, generation halts with error. License checkpoints are enforced by
the following tools:

« Vivado Synthesis
« Vivado Implementation

« write_bitstream (Tcl command)

IMPORTANT: /P license level is ignored at checkpoints. The test confirms a valid license exists. It does not check
IP license level.

License Type

This Xilinx® LogiCORE™ IP module is provided under the terms of the Xilinx Core License
Agreement. The module is shipped as part of the Vivado® Design Suite. For full access to all core
functionalities in simulation and in hardware, you must purchase a license for the core. Contact
your local Xilinx sales representative for information about pricing and availability.

For more information, visit the IEEE 802.3bj Reed-Solomon Forward Error Correction web page.

Information about other Xilinx LogiCORE IP modules is available at the Xilinx Intellectual Property
page. For information on pricing and availability of other Xilinx LogiCORE IP modules and tools,
contact your local Xilinx sales representative.

Evaluation

A full system hardware evaluation license is available for this core. The evaluation version of the
core operates in the same way as the full version for several hours, dependent on clock frequency.
Operation is then disabled and the data output does not change. If you notice this behavior in
hardware, it probably means you are using an evaluation version of the core. The Xilinx tools warn
that an evaluation license is being used during netlist implementation. If a full license is installed
for the core to run on hardware, delete the old files and recreate the core from new.
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Revision History

The following table shows the revision history for this document:

Date Version Revision
04/04/2018 2.0 Aligned to Product Guide (PG197) updates.
10/05/2016 1.0 Aligned to Product Guide (PG197) updates.
04/01/2015 1.0 Initial Xilinx release.

Please Read: Important Legal Notices

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 notify you of updates to the Materials or to product specifications. 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 Xilinx's limited warranty, please refer to Xilinx's Terms of Sale which can be viewed at http://www.xilinx.com/legal.ntm#tos; 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 such
critical applications, please refer to Xilinx's Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos.

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS “XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS
OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A SAFETY CONCEPT OR
REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY DESIGN"). CUSTOMER SHALL, PRIOR
TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST SUCH SYSTEMS FOR SAFETY PURPOSES.
USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT ONLY TO
APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT LIABILITY.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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