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Advanced signal conditioning made easy and efficient
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How FPC401 works 

Aggregates all low speed control and I2C signals across four ports into a single bus (I2C or SPI) to your host.    
Combines multiple front port controllers to manage up to 56 ports with a single two-wire interface. 
Enables direct addressing to every port and eliminates the need for polling. 

4 Improve routing congestion and simplify layout 
4 Reduce FPGA I/O requirements and cost 
4 Simplify BOM and eliminate logic, I/O expander devices

Features

• Selectable SPI (up to 10 MHz) or I2C (up to 1 MHz) host control interface
• Integrated host-side level shifters: 1.8 V to 3.3 V, LED drivers
• Small package fits underneath SFP cage
• Automatic pre-fetch of key SFP+/QSFP+ data
• Daisy chainable: send minimum number of signals to host
• Eliminate discrete shift registers, I2C muxes, LED drivers, and I/O expanders
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Optimize Board Space and Complexity
with Front Port Controllers (FPC) for SFP, QSFP, and Mini-SAS HD

  FPC401 Quad Port Controller
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Typical solution FPC solutionVs.
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Optimize Power and Cost  
with pin-compatible 10/40/100 GbE signal conditioners
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Typical Solution
Using generic signal conditioners for reach extension

TI Solution
Using TI signal conditioners for reach extension

12V

Simple and flexible design 

TI’s pin-compatible portfolio of linear repeaters, retimers, and mux buffers enable performance and cost optimization in 
a common footprint. TI solutions use a single power supply, integrated AC coupling capacitors, and operate without a 
precision reference clock to simplify board design.

Featured products for 10/40/100 GbE interfaces

Device Function Channels Speed Package Pin-compatible

DS280BR810 Repeater 8 Up to 28 Gbps 13 x 8 BGA

4
DS280BR820 Repeater 8 Up to 28 Gbps 13 x 8 BGA

DS280MB810 Mux Buffer 8 Up to 28 Gbps 13 x 8 BGA

DS250DF810 Retimer 8 20.6 to 25.8 Gbps 13 x 8 BGA

DS280DF810 Retimer 8 20.2 to 28.4 Gbps 13 x 8 BGA

DS250DF210 Retimer 2 20.6 to 25.8 Gbps 6 x 6 BGA

4DS250DF410 Retimer 4 20.6 to 25.8 Gbps 6 x 6 BGA

http://www.ti.com/lsds/ti/interface/signal-conditioners-overview.page


Texas Instruments	 ti.com/sigcon 

Optimize Design Time and Effort
with TI design tools and reference materials

Use TI retimer and repeater IBIS-AMI 
models to optimize your channel design

Design Tools

Use WEBENCH®, a free simulator that can run on any 
machine. The Interface Designer allows you to:

• Easily create new high-speed serial interface systems
• Analyze and enhance integrity for existing designs
• Select the right interface devices for your requirements 

      ti.com/webenchinterface
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Design Reference Materials

Find out how to optimize your high-speed serial links 
using green-box testing at: ti.com/lit/slyt678

Check out more technical documents, tools & software, 
and signal conditioner applications at: ti.com/sigcon

Accelerate system design and layout using TI 
Reference Designs - available now! Find our 2-port 
100GbE/40GbE/10GbE QSFP28 signal conditioner 
reference design at: ti.com/tool/TIDA-00427

Find our high-speed front-end reference design for  
PCIe Gen-3 cards at: ti.com/tool/TIDA-00423

http://www.ti.com/lsds/ti/interface/signal-conditioners-overview.page
http://www.ti.com/lsds/ti/analog/webench/interface.page?DCMP=interface&HQS=sva-web-interface-vanity-lp-en
www.ti.com/lit/slyt678
http://www.ti.com/lsds/ti/interface/signal-conditioners-overview.page
http://www.ti.com/tool/TIDA-00427
http://www.ti.com/tool/TIDA-00423


Texas Instruments	 ti.com/sigcon 

Advanced Signal Conditioning Made Easy and Efficient 
Extend reach, eliminate jitter, and distribute signals

Stay tuned to new developments at: ti.com/sigcon
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Combining cutting-edge silicon process technology with advanced analog circuit design, TI is the market leader for 
enterprise class signal conditioning solutions. With a comprehensive portfolio of easy-to-use products for front port, 
backplane, peripheral I/O, optical and active cables applications TI enables complex architectures of advanced data 
communication systems while reducing the overall system cost. Additionally, TI’s reference designs, on-line simulation 
(WEBENCH®) tools, application notes, and quality support reduces your time to market.

Industry-leading interface solutions – backplane, front port, optical, active cables

Product Function Application Standards

Retimer EQ, CDR, DFE, Driver Extend reach, eliminate jitter
10/40/100/200/400GbE 
PCIe, CPRI, Infiniband

Repeater/ Redriver EQ, Driver Extend reach 10/40/100/200/400GbE 
PCIe, SAS, SATA, CPRI

Crosspoint, 
Mux Buffer EQ, Switch, Driver Extend reach, distribute signals 10/40/100/200/400GbE 

PCIe, SAS, SATA, CPRI

Port Controller Aggregate and manage Simplify port management SFP, QSFP

Optical Transceiver, Laser  
Driver, Limiting Amplifier, TIA

EQ, CDR, Driver, Amp Optical module
1/10/100 GbE, 1/2/4/8/10 

GFC, CPRI, 10G EPON

Clock & Data Recovery (CDR) 
Decision Feedback EQ (DFE) 

Equalizer (EQ) Driver 

DFE 

http://www.ti.com/lsds/ti/interface/signal-conditioners-overview.page
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Learn more about TI’s high speed signal conditioning family of products at ti.com/sigcon 
See the entire TI interface portfolio at ti.com/interface

E2E Interface Forum
ti.com/e2einterface

TI Worldwide Technical Support
Internet
TI Semiconductor Product Information Center Home Page
support.ti.com
TI E2E™ Community Home Page
e2e.ti.com

Product Information Centers
Americas	 Phone	 +1(512) 434-1560

Mexico	 Phone	 0800-670-7544
	 Internet/Email	 ti.com/lsds/ti/csc/support_Americas.page

Europe, Middle East, and Africa
Phone

	 European Free Call	 00800-ASK-TEXAS 
		  (00800 275 83927)

	 International	 +49 (0) 8161 80 2121

	 Russian Support	 +7 (4) 95 98 10 701

	� Note: The European Free Call (Toll Free) number is not active in all countries.  
If you have technical difficulty calling the free call number, please use the 
international number above.

Internet	 www.ti.com/asktexas
Direct Email	 asktexas@ti.com

Japan
Fax	 International	 +81-3-3344-5317
	 Domestic	 0120-81-0036
Internet/Email	 International	 ti.com/lsds/ti.csc/support_Japan.page
	 Domestic	 www.tij.co.jp/pic

Asia
Phone	 Toll-Free Number
		�  Note: Toll-free numbers may not support 

mobile and IP phones.
		  Australia	 1-800-999-084
		  China	 800-820-8682
		  Hong Kong	 800-96-5941
		  India	 000-800-100-8888
		  Indonesia	 001-803-8861-1006
		  Korea	 080-551-2804
		  Malaysia	 1-800-80-3973
		  New Zealand	 0800-446-934
		  Philippines	 1-800-765-7404
		  Singapore	 800-886-1028
		  Taiwan	 0800-006800
		  Thailand	 001-800-886-0010
International	 +86-21-23073444
Fax	 +86-21-23073686
Email	� tiasia@ti.com or ti-china@ti.com
Internet	 support.ti.com/sc/pic/asia.htm 
Technical forums	 www.deyisupport.com

The platform bar, E2E, and WEBENCH are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.

Important Notice: The products and services of Texas Instruments 
Incorporated and its subsidiaries described herein are sold subject to TI’s 
standard terms and conditions of sale. Customers are advised to obtain 
the most current and complete information about TI products and services 
before placing orders. TI assumes no liability for applications assistance, 
customer’s applications or product designs, software performance, or 
infringement of patents. The publication of information regarding any other 
company’s products or services does not constitute TI’s approval, warranty 
or endorsement thereof.   
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such TI products as used in such applications. TI has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.
You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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