High-Speed Switch and Redriver Guide

Best-in-Class Performance, Reliability and Robustness
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Overview

In today’s high performance systems, designers are constantly pushing for faster data throughput and greater
design flexibility. This push often leads to signal integrity issues in transmission. Texas Instruments’ broad
portfolio of switches and redrivers for high-speed signaling help solve these issues by delivering high signal
integrity, low output jitter, and the lowest power consumption. These products support many standards.

This guide helps navigate through the extensive Tl portfolio to find the best product for your designs.

Key Applications
e Smartphones and Tablets
¢ Docking Stations

e Printers

e (Cameras

e Personal Computers
¢ Single-Board Computers

High-Speed Switch Comparison

e Televisions

e Servers

e Automotive Infotainment

Tl switches provide a critical and unique combination of low signal attenuation and power consumption in
a wide variety of packages for all applications. This winning combination delivers high signal quality routing
that saves costs by reducing board space and design complexity.

Standard PCle/USB3.0 USB2.0/USB3.0 Thunderbolt™ DisplayPort DisplayPort/HDMI

Part #

Standards
Package

# of Pins/Balls
Package Size
Pitch

-3dB bandwidth
Dynamic Char Freq*
Cross Talk (dB)
Isolation (dB)
Insertion Loss (dB)
Return Loss (dB)
Power (Active)
Power (Low)

vce

ESD (HBM)

Temp Range ('C)
Configuration

HD3SS3415/HD3SS3412
USB3.0/PCle
WQFN
42
3.5mm x 9mm
0.5mm
8GHz
4GHz
-35
-19
-15
-1
15.5mW
33uW
3.3V
4kV
-40 -85
4ch 2:1/1:2

HD3SS6126
USB3.0/USB2.0/PCle
WQFN
42
3.5mm x 9mm
0.5mm
10GHz
2.5GHz
-35
-23
-1.1
-1
8mwW
3.3V
2kV
0-70
2:1/1:2

HD3SS0001
DP1.2a/Thunderbolt
VQFN
24
3mm x 3mm
0.4mm
10GHz
5GHz
-35
-24
-15
-20
3.3mwW
80uw
3.3V
1.5kV
-40 -85

Thunderbolt Source/DP/DP++

HD3SS213
DP1.2a/eDP1.4
BGA
50
5mm x 5mm
0.5mm
5.4GHz
2.7GHz
-42
-22
-15
-13
< 2mW typ
< 30uW typ
3.3V
2kV
-40 - 105
Full DP config 2:1/1:2

HD3SS215

PCle2/DP1.2a/eDP1.4/HDMI2.0

BGA/QFN
50/56

5mm x 5mm, 8mm x 8mm

0.5mm
5.4 GHz
3GHz
-42
-22
-1.7
-1
<9mW typ
< 30uW typ
3.3V
2kV
-40 - 105

Full DP/HDMI config 2:1/1:2

* Cross Talk, Isolation, Insertion Loss, and Return Loss tested at characteristic frequency




Redriver Comparison

Tl redrivers deliver reliable communication by compensating for signal path losses. Compensation comes
from equalizing the inputs to recover ISI losses and boosting the amplitude to overcome transmission path
losses. TI's methods help systems pass standard compliance from the start.

USB3.0 (5Ghps) PCIE GEN2 (5Gbps)

Feature TUSB551RWB SN65LVPE502ARLL/RGE SN65LVPE512RMQ TUSB501DRF SN65LVPES04RUA SN65LVPE501RGE
Package 12 Pin X2QFN 24 Pin VOFN 24 Pin WQFN 8 Pin WSON 42 Pin WQFN 24 Pin VOFN
Package Size 1.6mm x 1.6mm 3mm x 3mm, 4mm x 4mm 3mm x 3mm 2mm x 2mm 9mm x 3.5mm 4mm x 4mm
Package Pitch 0.4mm 0.4mm, 0.5mm 0.4mm 0.5mm 0.5mm 0.5mm
Channels 1 2 2 1 4 2
Active Power (Typical) < 130mwW 330mw 330mw 126mW 574mW 330mw
gﬁ{gi(g ?I?gl)é) <22mW 70mwW 70mwW 20mw 89mw 70mw
Low Power < 8mW (NC) 3.6uW (Sleep) 3.6uW (Sleep) 3mW (NC) <1mW (Shutdown) 5mW (NC)
EQ Settings (dB) 3,6,9 0,7,15 0,7,15 3,6,9 0,7,15 0,7,15
ESD Protection 2kV HBM 5kV HBM 5kV HBM 5kV HBM 6 kV HBM 3kV HBM
Power Supply 1.8VDC 3.3vDC 3.3VDC 3.3vDC 3.3VDC 3.3vDC
Output Swing = NC 1100 mVpp 1042 mVpp 1241 mVpp No Default 929 mVpp 1000 mVpp
DE Settings 0S = NC 0,-3.5,-6 0,-35,-6 0,-3,-5 No Default -3.4,-6.2,-10.3 -3.7,-6.4,-9.4

DisplayPort1.2a (5.4Gbps) SATA/SAS (6Gbps)

Feature SN75DP130SS/DS(RGZ) SN75LVCP600DRF SN75LVCP600SDSK SN75LVCP601RTJ
Package 48 Pin VQFN 8 Pin WSON 10 Pin SON 20 Pin QFN
Package Size 7mm x 7mm 2mm x 2mm 2.5mm x 2.5mm 4mm x 4mm
Package Pitch 0.5mm 0.5mm 0.5mm 0.5mm

# Lanes 4 1 1 2
Active Power (Typical) SS(468mW), DS(174 mW) < 100mW 106mW 215mwW
Low Power SS(14.4mW), DS(7.2mW) <11mw <11mW (Partial/Slumber state) <50Mw
EQ Settings (dB) 0,35,6,8,10,13,15,18 7,14 7,14 0,7,14
ESD Protection 2kV HBM 6 kV HBM 9kV HBM 10kv HBM
Power Supply S5(3.3V), DS(3.3V&1.1V) 3.3VDC 3.3VDC 3.3VDC
Output Swing DP Standard 650 mVpp 850 mVpp (DE=1), 600 mVpp (DE=0) 630 mVpp
DE/PRE Settings DP Standard 0,-1.2 0,-1.3 -4,0,-2

NC = No Connect

Get more information on TI’s entire family of Interface products at ti.com/interface

Al

E2E Interface Forum

TI E2E™ ti.com/e2einterface

Community

The platform bar and E2E are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
© 2014 Texas Instruments Incorporated
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video
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