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European foreword

The text of document 100/2589/CDV, future edition 1 of IEC 62680-3-1, prepared by Technical
Area 14 "Interfaces and methods of measurement for personal computing equipment”, of IEC/TC 100
"Audio, video and multimedia systems and equipment" was submitted to the IEC-CENELEC parallel
vote and approved by CENELEC as EN 62680-3-1:2017.

The following dates are fixed:
+ latest date by which the document has to be implemented at (dop) 2018-01-11
national level by publication of an identical national

standard or by endorsement

» latest date by which the national standards conflicting with (dow)  2020-04-11
the document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 62680-3-1:2017 was approved by CENELEC as a
European Standard without any modification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNIVERSAL SERIAL BUS INTERFACES FOR DATA AND POWER -
Part 3-1: Universal Serial Bus 3.1 Specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62680-3-1 has been prepared by technical area 14: Interfaces and
methods of measurement for personal computing equipment, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

The text of this standard was prepared by the USB Implementers Forum (USB-IF). The
structure and editorial rules used in this publication reflect the practice of the organization
which submitted it.

The text of this standard is based on the following documents:

CDV Report on voting
100/2589/CDV 100/2684/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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A list of all parts in the IEC 62680 series, published under the general title Universal serial
bus interfaces for data and power, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct

understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

The IEC 62680 series is based on a series of specifications that were originally developed by
the USB Implementers Forum (USB-IF). These specifications were submitted to the IEC under
the auspices of a special agreement between the IEC and the USB-IF.

The USB Implementers Forum, Inc. (USB-IF) is a non-profit corporation founded by the group
of companies that developed the Universal Serial Bus specification. The USB-IF was formed
to provide a support organization and forum for the advancement and adoption of Universal
Serial Bus technology. The Forum facilitates the development of high-quality compatible USB
peripherals (devices), and promotes the benefits of USB and the quality of products that have
passed compliance testing.

ANY USB SPECIFICATIONS ARE PROVIDED TO YOU “AS IS", WITH NO WARRANTIES
WHATSOEVER, INCLUDING ANY WARRANTY OF MERCHANTABILITY, NON-
INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE. THE USB
IMPLEMENTERS FORUM AND THE AUTHORS OF ANY USB SPECIFICATIONS DISCLAIM
ALL LIABILITY, INCLUDING LIABILITY FOR INFRINGEMENT OF ANY PROPRIETARY
RIGHTS, RELATING TO USE OR IMPLEMENTATION OR INFORMATION IN THIS
SPECIFICAITON.

THE PROVISION OF ANY USB SPECIFICATIONS TO YOU DOES NOT PROVIDE YOU
WITH ANY LICENCE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY
INTELLECTUAL PROPERTY RIGHTS.

Entering into USB Adopters Agreements may, however, allow a signing company to
participate in a reciprocal, RAND-Z licensing arrangement for compliant products. For more
information, please see:

http://www.usb.org/developers/docs/

http://www.usb.org/developers/devclass docs#approved

IEC DOES NOT TAKE ANY POSITION AS TO WHETHER IT IS ADVISABLE FOR YOU TO
ENTER INTO ANY USB ADOPTERS AGREEMENTS OR TO PARTICIPATE IN THE "USB
IMPLEMENTERS FORUM™.
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Universal Serial Bus 3.1
Specification

Hewlett-Packard Company
Intel Corporation

Microsoft Corporation
Renesas Corporation
ST-Ericsson

Texas Instruments

Revision 1.0

July 26, 2013
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Revision History
Revision Comments Issue Date
1.0 Initial release. USB 3.0 November 12, 2008
Incorporated errata and ECNs June 6, 2011
1.0 Initial release. USB 3.1 July 26, 2013

INTELLECTUAL PROPERTY DISCLAIMER

THIS SPECIFICATION IS PROVIDED TO YOU “AS 18" WITH NO WARRANTIES
WHATSOEVER, INCLUDING ANY WARRANTY OF MERCHANTABILITY, NON-
INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE. THE AUTHORS OF
THIS SPECIFICATION DISCLAIM ALL LIABILITY, [INCLUDING LIABILITY FOR
INFRINGEMENT OF ANY PROPRIETARY RIGHTS, RELATING TO USE OR
IMPLEMENTATION OF INFORMATION IN THIS SPECIFICATION. THE PROVISION OF THIS
SPECIFICATION TO YOU DOES NOT PROVIDE YOU WITH ANY LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS.

Please send comments to techsup@usb.org
For industry information, refer to the USB Implementers Forum web page at http://www.usb.org

All product names are trademarks, registered trademarks, or servicemarks of their respective owners.

Copyright © 2007-2013, Hewlett-Packard Company, Intel Corporation, Microsoft Corporation, Renesas Corporation,
ST-Ericsson, and Texas Instruments.

All rights reserved.
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1 Introduction

1.1 Background

The original Universal Serial Bus (USB) was driven by the need to provide a user-friendly
plug-and-play way to attach external peripherals to a Personal Computer (PC). USB has gone
beyond just being a way to connect peripherals to PCs. Printers use USB to interface directly
to cameras. Mobile devices use USB connected keyboards and mice. USB technology
commonly finds itself in automobiles, televisions, and set-top boxes. USB, as a protocol, is
also being picked up and used in many nontraditional applications, such as industrial
automation. And USB as a source of power has become the mobile device charging solution
endorsed by international communities across the globe.

Initially, USB provided two speeds (12 Mbps and 1,5 Mbps) that peripherals could use. As
PCs became increasingly powerful and able to process larger amounts of data, users needed
to get more and more data into and out of their PCs. This led to the definition of the USB 2.0
specification in 2000 to provide a third transfer rate of 480 Mbps while retaining backward
compatibility. By 2006, two things in the environment happened: the transfer rates of HDDs
exceeded 100 MB/s, far outstripping USB 2.0’'s ~32 MB/s bandwidth and the amount of digital
content users were creating was an ever increasing pace. USB 3.0 was the USB community’s
response and provided users with the ability to move data at rates up to 450 MB/s while
retaining backward compatibility with USB 2.0.

Now, with the continued trend for more bandwidth driven by larger and faster storage
solutions, higher resolution video, and broader use of USB as an external expansion/docking
solution, USB 3.1 extends the performance range of USB up to 1 GB/s by doubling the
SuperSpeed USB clock rate to 10 Gbps and enhancing data encoding efficiency.

1.2 Objective of the Specification

This document defines the latest generation USB industry standard, USB 3.1. The
specification describes the protocol definition, types of transactions, bus management, and
the programming interface required to design and build systems and peripherals that are
compliant with this specification. USB 3.1 is primarily a performance enhancement to
SuperSpeed USB 3.0 resulting in providing more than double the bandwidth for devices such
as Solid State Drives and High Definition displays.

This specification refers to Enhanced SuperSpeed as a collection of features or requirements
that apply to both USB 3.0 and USB 3.1 bus operation. Additionally, where specific
differences exist with regard to the USB 3.0 definition of SuperSpeed features or
requirements, those differences will be uniquely identified as SuperSpeedPlus (or SSP)
features or requirements — generally, “SuperSpeed” is in reference to 5 Gbps operation and
“SuperSpeedPlus” is in reference to 10 Gbps operation.

USB 3.1’s goal remains to enable devices from different vendors to interoperate in an open
architecture, while maintaining and leveraging the existing USB infrastructure (device drivers,
software interfaces, etc.). The specification is intended as an enhancement to the PC
architecture, spanning portable, business desktop, and home environments, as well as simple
device-to-device communications. It is intended that the specification allow system OEMs and
peripheral developers adequate room for product versatility and market differentiation without
the burden of carrying obsolete interfaces or losing compatibility.

1.3 Scope of the Document

The specification is primarily targeted at peripheral developers and platform/adapter
developers, but provides valuable information for platform operating system/BlOS/device
driver, adapter IHVs/ISVs, and system OEMs. This specification can be used for developing
new products and associated software.
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Product developers using this specification are expected to know and understand the USB 2.0
Specification. Specifically, USB 3.1 devices must implement device framework commands and
descriptors as defined in the USB 2.0 Specification. Devices operating at the new 10 Gbps
(Gen 2) speed must implement the SuperSpeedPlus enhancements defined in this version of
the specification.

1.4 USB Product Compliance

Adopters of the USB 3.1 specification have signed the USB 3.0 Adopters Agreement, which
provides them access to a reasonable and nondiscriminatory (RANDZ) license from the
Promoters and other Adopters to certain intellectual property contained in products that are
compliant with the USB 3.1 specification. Adopters can demonstrate compliance with the
specification through the testing program as defined by the USB Implementers Forum (USB-
IF). Products that demonstrate compliance with the specification will be granted certain rights
to use the USB-IF logos as defined in the logo license.

Starting with USB 3.1, product compliance requirements are being tightened up to prohibit
non-certified cables and connectors. Use of any registered icons or logos on products,
documentation or packaging will require a license and license requirements will include
passing specific product certification.

1.5 Document Organization

Chapters 1 through 4 provide an overview for all readers, while Chapters 5 through 11 contain
detailed technical information defining USB 3.1.

Readers should contact operating system vendors for operating system bindings specific to
USB 3.1.

1.6 Design Goals

USB 3.0 was a revolutionary step for USB. USB 3.1 is the next evolutionary step to increase
the bandwidth. The goal remains the same; end users view it as the same as they viewed
USB 2.0 and USB 3.0, just faster. Several key design areas to meet this goal are listed below:

Preserve the USB model of smart host and simple device.

e Leverage the existing USB infrastructure. There are a vast number of USB products in use
today. A large part of their success can be traced to the existence of stable software
interfaces, easily developed software device drivers, and a number of generic standard
device class drivers (HID, mass storage, audio, etc.). Enhanced SuperSpeed USB devices
are designed to keep this software infrastructure intact so that developers of peripherals
can continue to use the same interfaces and leverage all of their existing development
work.

e Significantly improve power management. Reduce the active power when sending data
and reduce idle power by providing a richer set of power management mechanisms to
allow devices to drive the bus into lower power states.

o Ease of use has always been and remains a key design goal for all varieties of USB.

e Preserve the investment. There are a large number of PCs in use that support only USB
2.0. There are a larger number of USB 2.0 peripherals in use. Retaining backward
compatibility at the Type-A connector to allow Enhanced SuperSpeed devices to be used,
albeit at a lower speed, with USB 2.0 PCs and allow high speed devices with their existing
cables to be connected to the USB 3.1 SuperSpeed Type-A connectors.

o Features that allow the host controller to take advantage of the USB 3.1 speed without any
change to the OS.

1.7 Related Documents

Universal Serial Bus Specification, Revision 2.0
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USB On-the-Go Supplement to the USB 2.0 Specification, Revision 1.3
USB On-the-Go and Embedded Host Supplement to the USB 3.0 Specification, Revision 1.0
Universal Serial Bus Micro-USB Cables and Connectors Specification, Revision 1.01

EIA-364-1000.01: Environmental Test Methodology for Assessing the Performance of
Electrical Connectors and Sockets Used in Business Office Applications

USB 3.0 Connectors and Cable Assemblies Compliance Document
USB SuperSpeed Electrical Test Methodology white paper
USB 3.0 Jitter Budgeting white paper

INCITS TR-35-2004, INCITS Technical Report for Information Technology — Fibre Channel —
Methodologies for Jitter and Signal Quality Specification (FC-MJSQ)

Universal Serial Bus 3.0 Specification (including errata and ECNs through May 1, 2011)

Universal Serial Bus Power Delivery Specification, Revision 1.0 Including Errata through 31-
October-2012
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