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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 62680-4-1:2022. It
is identical to IEC 62680-4-1:2022.

The UK participation in its preparation was entrusted to Technical
Committee EPL/100, Audio-visual equipment.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2022
Published by BSI Standards Limited 2022

ISBN 978 0 539 21862 6
ICS 29.200; 33.120.20; 35.200

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 December 2022.

Amendments/corrigenda issued since publication

Date Text affected
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I
EUROPEAN STANDARD EN IEC 62680-4-1

NORME EUROPEENNE
EUROPAISCHE NORM November 2022

ICS 29.200; 33.120.20; 35.200

English Version

Universal Serial Bus interfaces for data and power - Part 4-1:
Universal Serial Bus 4 (tm) Specification
(IEC 62680-4-1:2022)

Interfaces de bus série universel (USB) pour les données et Schnittstellen des Universellen Seriellen Busses fir Daten
I'alimentation électrique - Partie 4-1: Spécification du bus und Energie - Teil 4-1: Universeller Serieller Bus 4 (TM)
série universel 4 (tm) Spezifikation
(IEC 62680-4-1:2022) (IEC 62680-4-1:2022)

This European Standard was approved by CENELEC on 2022-11-23. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.
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I |
EN IEC 62680-4-1:2022 (E)

European foreword

The text of document 100/3754/CDV, future edition 1 of IEC 62680-4-1, prepared by IEC/TC 100
"Audio, video and multimedia systems and equipment" was submitted to the IEC-CENELEC parallel
vote and approved by CENELEC as EN IEC 62680-4-1:2022.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2023-08-23
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-11-23
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.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 62680-4-1:2022 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 4-1: Universal Serial Bus 4™ Specification

FOREWORD

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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 62680-4-1 has been prepared by technical area 18: Multimedia
home systems and applications for end-user networks, 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 International Standard is based on the following documents:

Draft Report on voting

100/3754/CDV 100/3813/RVC
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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.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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 document 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.

This standard is the USB-IF publication, USB4™ Specification, Version 1.0 with Errata and ECN
through May 19, 2021.

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
LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL
PROPERTY RIGHTS.

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

https://www.usb.org/documents
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 4 (USB4™)
Specification

Apple Inc.

HP Inc.

Intel Corporation
Microsoft Corporation
Renesas Corporation
STMicroelectronics

Texas Instruments

Version 1.0 with Errata and ECN through May 19, 2021

May 2021
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Release History
Version Comments Issue Date
1.0 First release August 2019
1.0 with Errata and ECN through Includes errata and ECN through May 4, June 2020
May 4, 2020 2020 as part of the specification text.
1.0 with Errata and ECN through Includes errata and ECN through October | October 2020
October 15, 2020 15, 2020 as part of the specification text.
1.0 with Errata and ECN through Includes errata and ECN through May 19, | May 2021
May 19, 2021 2021 as part of the specification text.
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NOTE: Adopters may only use this USB specification to implement USB or third party functionality as
expressly described in this Specification; all other uses are prohibited.

LIMITED COPYRIGHT LICENSE: The Promoters grant a conditional copyright license under the
copyrights embodied in this USB Specification to use and reproduce the Specification for the sole
purpose of, and solely to the extent necessary for, evaluating whether to implement the
Specification in products that would comply with the specification. Without limiting the foregoing,
use of the Specification for the purpose of filing or modifying any patent application to target the
Specification or USB compliant products is not authorized. Except for this express copyright license,
no other rights or licenses are granted, including without limitation any patent licenses. In order to
obtain any additional intellectual property licenses or licensing commitments associated with the
Specification a party must execute the USB Adopters Agreement. NOTE: By using the Specification,
you accept these license terms on your own behalf and, in the case where you are doing this as an
employee, on behalf of your employer.

INTELLECTUAL PROPERTY DISCLAIMER

THIS SPECIFICATION IS PROVIDED TO YOU “AS IS” 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 FOR INFRINGEMENT OF
ANY PROPRIETARY RIGHTS, RELATING TO THE 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.

USB Type-C®, USB-C®, USB 2.0 Type-C™, and USB4™ are trademarks of the Universal
Serial Bus Implementers Forum (USB-IF). DisplayPort™ is a trademark of VESA. All product
names are trademarks, registered trademarks, or service marks of their respective owners.

Thunderbolt™ is a trademark of Intel Corporation. You may only use the Thunderbolt™
trademark or logo in conjunction with products designed to this specification that complete
proper certification and executing a Thunderbolt™ trademark license — see usb.org/compliance
for further information

Copyright © 2021, USB Promoter Group (Apple Inc., HP Inc., Intel Corporation, Microsoft
Corporation, Renesas Corporation, STMicroelectronics, and Texas Instruments).
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1 Introduction

1.1  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 independent hardware vendors/independent software vendors, and system OEMs.
This specification can be used for developing new products and associated software.

1.2 USB Product Compliance

Adopters of the USB4™ specification have signed the USB4 Adopters Agreement, which
provides them access to a royalty-free reasonable and nondiscriminatory (RAND) license from
the Promoters and other Adopters to certain intellectual property contained in products that are
compliant with the USB4 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.

1.3 Document Organization
Chapters 1 and 2 provide an overview for all readers, while Chapters 3 through 13 contain
detailed technical information defining USB4.

1.4 Design Goals

USB 3.1 and USB 3.2 were evolutionary steps to increase bandwidth. The goal for USB4
remains the same with the added goal of helping to converge the USB Type-C® connector
ecosystem and minimize end-user confusion. Several key design areas to meet this goal are
listed below:

o Offer display, data, and load/store functionality over a single USB Type-C connector.

Retain compatibility with existing ecosystem of USB and Thunderbolt™ products.

Define Port Capabilities for predictable and consistent user experience.

Provide increased host flexibility to configure bandwidth, power management, and other
performance-related parameters for system needs.

1.5 Related Documents

Universal Serial Bus 3.2 Specification, Revision 1.0, September 22, 2017 (USB 3.2
Specification)

USB Type-C® Cable and Connector Specification, Release 2.0 (USB Type-C Specification)
USB 3.0 Jitter Budgeting white paper (USB Jitter Paper)

Universal Serial Bus Power Delivery Specification, Release 3.0, Version 2.0, August 2019 (USB
PD Specification)

PCl Express® Base Specification, Revision 4, Version 1, September 27, 2017 (PCle
Specification)

VESA DisplayPort™ Standard, Revision 1.2a, May 2012 (DisplayPort 1.2a Specification)
VESA DisplayPort™ Standard, Revision 1.4a, April 19, 2018 (DisplayPort 1.4a Specification)

VESA DisplayPort™ 1.4a PHY Layer Compliance Test Specification, Revision 1.0, 27 July,
2018 (DisplayPort 1.4a PHY CTS)

VESA DisplayPort™ Alt Mode on USB Type-C Standard, Revision 1.0b, November 03, 2017
(DisplayPort Alt Mode Specification)
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eXtensible Host Controller Interface for Universal Serial Bus, Revision 1.1 (xHCI Specification)

USB4 Connection Manager (CM) Guide, Revision 1.0, [to be published] — (Connection Manager
Guide)

USB4 Re-Timer Specification, [to be published] — (USB4 Re-Timer Specification)

USB4 Device ROM (DROM) Specification, Revision 1.0, [to be published] — (USB4 DROM
Specification)

USB4 Inter-Domain Specification, Revision 1.0, [to be published] — (USB4 Inter-Domain
Specification)

HDCP on DisplayPort™ Specification, Revision 2.3, January 22, 2019 (HDCP Specification)

1.6 Conventions
1.6.1 Precedence

If there is a conflict between text, figures, and tables, the precedence shall be tables, figures,
and then text.

Note: The text, figures, and tables in this specification all contain necessary information for
building an implementation and need to be read together to get a full understanding of
USB4 technology.

1.6.2 Keywords
The following keywords differentiate between the levels of requirements and options.

1.6.2.1 Informative

Informative is a keyword that describes information with this specification that intends to
discuss and clarify requirements and features as opposed to mandating them.

1.6.2.2 May

May is a keyword that indicates a choice with no implied preference.

1.6.2.3 N/A

N/A is a keyword that indicates that a field or value is not applicable and has no defined value
and shall not be checked or used by the recipient.

1.6.2.4 Normative

Normative is a keyword that describes features that are mandated by this specification.

1.6.2.5 Optional

Optional is a keyword that describes features not mandated by this specification. However, if
an optional feature is implemented, the feature shall be implemented as defined by this
specification (optional normative).

1.6.2.6 Reserved

Reserved is a keyword indicating reserved bits, bytes, words, fields, and code values that are
set-aside for future standardization. The use and interpretation of these may be specified by
future extensions to this specification and, unless otherwise stated, shall not be utilized or
adapted by vendor implementation. A reserved bit, byte, word or field shall be set to zero by
the sender and shall be ignored by the receiver. Reserved field values shall not be sent by the
sender and, if received, shall be ignored by the receiver.

1.6.2.7 Shall

Shall is a keyword indicating a mandatory (normative) requirement. Designers are mandated
to implement all such requirements to ensure interoperability with other compliant devices.
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1.6.2.8 Should

Should is a keyword indicating flexibility of choice with a preferred alternative. Equivalent to
the phrase “it is recommended that”.

1.6.3 Capitalization

Some terms are capitalized to distinguish their definition in the context of this specification from
their common English meaning. Words not capitalized have their common English meaning.

1.6.4 Italic Text

Italic text is used to identify variable names, register field and packet field names, or reference
document titles.

1.6.5 Numbering

Numbers that are immediately followed by a lowercase “b” (e.g. 01b) are binary values.
Numbers that are immediately followed by an uppercase “B” are byte values. Numbers that
are immediately followed by a lowercase “h” (e.g. 3Ah) are hexadecimal values. Numbers not
immediately followed by either a “b”, “B”, or “h” are decimal values.

1.6.6 Bit, Byte, DW, and Symbol Conventions

A bit, byte, DW, or Symbol residing in location n within an array is denoted as bit(n), byte(n),
DW(n), or Symbol(n).

A sequence of bits, bytes, DWs, or Symbols residing in locations n to m (inclusive) within an
array is denoted as bitim:n], byte[m:n], DW[m:n], or Symbol[m:n].

1.6.7 Implementation Notes

Implementation Notes are not a normative part of this specification. They are included for
clarification and illustration only. Implementation Notes within this specification are marked as
such and set apart from the other text.

1.6.8 Connection Manager Notes

Connection Manager Notes provide requirements and recommendations for building a
Connection Manager. Connection Manager Notes within this specification are marked as such
and set apart from the other text.

Router behavior is undefined if a Connection Manager does not follow the requirements in a
Connection Manager Note.

See the Connection Manager Guide for an example Connection Manager implementation.

1.6.9 Pseudocode

Throughout this specification, pseudocode is used to illustrate operating principles. Comments
are demarcated by double forward slashes (“//”). The pseudocode conventions include:

if/else conditions;
if (condition)
// true operations
else

// false operations

for loops:

for (conditions)
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// operations

1.6.10 CRC Algorithms
The CRC algorithms used in the specification are defined according to the following values:

e WIDTH: This is the width of the algorithm expressed in bits. This is one less than the
width of the POLY.

e POLY: This is a binary value that should be specified in a hexadecimal number. The
top bit of the polynomial should be omitted. For example, if the polynomial is 10110,
the POLY equals 06. An important aspect of this parameter is that it represents the un-
reflected polynomial; the bottom bit of this parameter is always the LSB of the divisor
during the division regardless of whether the algorithm being modeled is reflected.

o INIT: This parameter specifies the initial value of the register when the algorithm starts.
This is the value that is to be assigned to the register in the direct table algorithm. In
the table algorithm, we may think of the register always commencing with the value
zero, and this value being XORed into the register after the N bit iteration. This
parameter should be specified as a hexadecimal number.

e REFIN: This is a Boolean parameter. If it is FALSE, inputs bytes are processed with
bit 7 being treated as the most significant bit (MSB) and bit O being treated as the least
significant bit. If this parameter is TRUE, each byte is reflected before being processed.

e REFOUT: This is a Boolean parameter. If it is set to FALSE, the final value in the
register is fed into the XOROUT stage directly, otherwise, if this parameter is TRUE,
the final register value is reflected first.

o XOROUT: This is a W-bit value that should be specified as a hexadecimal number. It
is XORed to the final register value (after the REFOUT) stage before the value is
returned as the official checksum.

For more information, see A Painless Guide to CRC Error Detection Algorithms, by Ross N.
Williams, Version 3, August 19, 1993.
1.6.11 FourCC

A FourCC is a sequence of four bytes used to represent ASCII strings. It is limited to ASCII
printable characters (one byte per character), with space characters reserved for padding
shorter sequences.

For example, the FourCC string “ABC” is represented by a hexadecimal value of 20434241h,
where the rightmost byte (41h) represents the first ASCII character (“A”).

1.7 Reserved Values and Fields
Unless otherwise specified, fields and values marked “Rsvd” shall be handled as described in

Table 1-1.
Table 1-1. Rsvd Value and Field Handling
Type Handling
Packet Values A transmitter shall not use a value in this specification that is marked as “Rsvd”. The

target of a packet shall ignore a packet that has any of its defined fields set to an
Rsvd value and proceed as if the packet was never received.

Transaction Values A transmitter shall not use a value in this specification that is marked as “Rsvd”. The
target of a Transaction shall ignore a Transaction that has any of its defined fields set
to an Rsvd value and proceed as if the Transaction was never received.
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Type Handling

Ordered Set Values | A transmitter shall not use a value in this specification that is marked as “Rsvd”. The
target of an Ordered Set shall ignore an Ordered Set that has any of its defined fields
set to an Rsvd value and proceed as if the Ordered Set was never received.

Register Values The Connection Manager shall not write a register with a value that is marked as
“Rsvd”. Writing a register with a value that is marked as “Rsvd” results in undefined
behavior.

Packet Fields A transmitter shall set a field that is marked “Rsvd” to zero. A receiver shall ignore

any fields that are marked “Rsvd”.

Transaction Fields A transmitter shall set a field that is marked “Rsvd” to zero. A receiver shall ignore
any fields that are marked “Rsvd”.

Register Fields See Section 8.1.
Host Interface A Host shall only write a zero value to a field that is marked “Rsvd”. A Router may
Descriptor Fields write any value in a field marked “Rsvd”. See Section 12.6.1.

1.8 Terms and Abbreviations

This section lists and defines the terms and abbreviations used throughout this specification.
Note that terms and abbreviations not defined here, use their generally accepted or dictionary

meaning.
Term/Abbreviation Description
Active Cable A cable with additional electronics to condition the data path signals.
Adapter An addressable Router interface that includes additional functionality based

on type. There are three types of Adapters: Lane Adapter, Protocol Adapter,
and Control Adapter.

Adapter Configuration Space | The Configuration Space for Lane Adapters and Protocol Adapters. Control
Adapters do not have an Adapter Configuration Space.

AT Transaction A type of Transaction that is used by a Router to read from or write to the SB
Register Space of a Link Partner.

Big Endian A method of storing data that places the most significant byte of multiple-byte
values at a lower storage address. For example, a 16-bit integer stored in
Big Endian format places the least significant byte at the higher address and
the most significant byte at the lower address. See also Little Endian.

Bit Error Rate (BER) The ratio between the number of incorrect bits received to the total number
of received bits.

Byte A data element that is 8 bits in size.

Cable Re-timer A Re-timer that is part of an Active Cable.

Captive Device A Captive Device is device that is plugged directly to a USB Type-C

Receptacle. A Captive Device can include a cable at its front-end as an
integral part, providing access to a single test point at the connector.

CLx Refers to any of CLOs, CL1, and/or CL2 Adapter states.

Configuration Layer The protocol stack layer responsible for configuration tasks and handling
Control Packets.

Configuration Space An address space used by the Connection Manager to access a set of
configuration registers. The USB4 architecture defines four Configuration
Spaces: Router Configuration Space, Adapter Configuration Space, Path
Configuration Space, and Counters Configuration Space.

Connection Manager (CM) The software-based configuration entity that is responsible for managing a
Domain.
Control Adapter The Adapter within a Router that handles Control Packets and Router

configuration tasks. The Control Adapter implements a Transport Layer and
a Control Layer. The Control Adapter is assigned Adapter Number = 0.

Control Packet A type of Transport Layer Packet that is used for configuration-related
communication between a Connection Manager and a Router.
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Term/Abbreviation

Description

Counters Configuration
Space

An optional Configuration Space that collects statistics within an Adapter.

Credit

The unit used to track receive buffer space.

Cyclic Redundancy Check
(CRC)

A check performed on data to see if an error has occurred in transmitting,
reading, or writing the data. The result of a CRC is typically stored or
transmitted with the checked data. The stored or transmitted result is
compared to a CRC calculated from the data to determine if an error has
occurred.

Crosstalk

A situation arising from one transmitted signal inadvertently causing an
unwanted effect on another signal. Minimizing or (optimally) preventing
cross-talk is a major consideration in maintaining signal integrity.

Data Dependent Jitter

A specific class of timing jitter. It is a form of deterministic jitter which is
correlated with the sequence of bits in the data stream. It is also a form of
Inter-Symbol Interference.

dBm An abbreviation for the power ratio in decibels (dB) of the measured power
referenced to one milliwatt (mW).

dequeue The process of removing a packet from a buffer so that the buffer is free to
be used for other packets.

device A logical or physical entity that performs one or more functions. The entity

described depends on the context of the reference. For example, “device”
can refer to a single component such as a Router or a Re-timer, or it can
refer to a collection of components that perform a particular function such as
a USB4 Device.

Device Router

The Router in a USB4 hub or USB4 peripheral device. A Device Router has
an Upstream Facing Port and optionally one or more Downstream Facing
Ports.

De-Scrambling

Restoring a scrambled bit stream to its original state. See also Scrambling.

De-Skew

The procedure of aligning Symbols received across multiple Lanes of a Dual-
Lane Link.

Destination Adapter

A Protocol Adapter that is the final recipient of Tunneled Packets routed
through the USB4 Fabric. Note that a Protocol Adapter may be a Source
Adapter on one Path and a Destination Adapter on another.

Domain

A collection of interconnected Routers managed by a single Connection
Manager.

Doubleword, DW

4 bytes.

Down-spread

Spreading a clock frequency downward from a peak frequency. As compared
to “center-spread” which evenly splits the frequency around the center
frequency.

Downstream

The direction of data flow away from the Connection Manager.

Downstream Facing Port
(DFP)

A USB4 Port that is not an Upstream Facing Port.

Note: The DFP is not necessarily the power provider. Power roles are
determined by USB PD negotiation as defined in the USB PD Specification.

DP DisplayPort™.
DPRX DisplayPort receiver.
DPTX DisplayPort transmitter.

Dual-Lane Link

A USB4 Link that uses two bonded Lanes to transmit and receive data.

Egress Adapter

An Adapter that transmits outgoing traffic.

Electrical Layer

The protocol stack layer that directly interacts with the communication
medium between two Routers. The Electrical Layer decouples data
transmission electrical specifications from the Logical Layer.

EMI Electromagnetic interference.
FEC Forward Error Correction.
Gen 2 Refers to speeds of 10 Gbps (USB4) and/or 10.3125 Gbps (TBT3-

Compatibility Mode).
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Term/Abbreviation

Description

Gen 3

Refers to speeds of 20 Gbps (USB4) and/or 20.625 Gbps (TBT3-
Compatibility Mode).

Host Router Clock

The clock that is the ultimate source of time for clock synchronization, either
within a single Domain or between multiple interconnected Domains.

Host Router Time

The time as captured from the Host Router Clock.

HoplID A number assigned to a Transport Layer Packet to identify its Path in the
context of a Link.
Host The host computer system that interfaces with a Host Router. A Host

includes the host hardware platform (CPU, bus, etc.) and the operating
system in use.

Host Interface

The interface between a Host and a Host Router.

Host Router

The Router in a USB4 host. A Host Router has one or more Downstream
Facing Ports. It does not have an Upstream Facing Port (the Host Interface
Adapter serves as the Upstream Adapter).

Ingress Adapter

An Adapter that receives incoming traffic.

Inter-Domain Link

A USB4 Link that connects two Routers belonging to different Domains.

Lane The dual simplex high speed differential signaling pair that provides
communication between two interconnected Routers. The signaling rate at
which a Lane operates defines the speed of communication for that Lane.

Lane 0 The Lane associated with the Lane 0 Adapter.

Lane 1 The Lane associated with the Lane 1 Adapter.

Lane Adapter

The Adapter that interfaces to a Lane. A USB4 Port contains two Lane
Adapters: a Lane 0 Adapter and a Lane 1 Adapter. A Lane Adapter
implements an Electrical Layer, a Logical Layer, and a Transport Layer.

Lane 0 Adapter

The lowest numbered Adapter in a USB4 Port. For example, in a USB4 Port
containing Adapters 3 and 4, Adapter 3 is the Lane 0 Adapter.

Lane 1 Adapter

The highest numbered Adapter in a USB4 Port. For example, in a USB4 Port
containing Adapters 3 and 4, Adapter 4 is the Lane 1 Adapter.

Lane Bonding

The process of turning two Single-Lane Links into a Dual-Lane Link.

Link

See USB4 Link.

Link Management Packet

A type of Transport Layer Packet that is used to communicate Link-specific
information between two Link Partners.

Link Partner

The relationship between the two USB4 Ports on either end of a Link. For
example, given two USB4 Ports (Port A and Port B) that are connected by a
Link, Port B is the Link Partner of Port A and vice versa.

Little Endian

Method of storing data that places the least significant byte of multiple-byte
values at lower storage addresses. For example, a 16-bit integer stored in
Little Endian format places the least significant byte at the lower address and
the most significant byte at the next address. See also Big Endian.

Local Clock

The free-running clock within a Router. The Local Clock is used for time
synchronization purposes.

Local Time

The time as captured from the Local Clock.

Logical Layer

The protocol stack layer below the Transport Layer and on top of the
Electrical Layer. The Logical Layer performs Link management tasks and
transmission/reception of Symbols over a Link.

LTTPR

LT-tunable PHY Repeater. Defined by the DisplayPort 1.4a Specification.

LT Transaction

A Type of Transaction that is used by a Router during USB4 Link
initialization and to signal a change in Adapter state.

MFDP

Multi-Function DP. A DisplayPort link which operates as part of a Multi-
Function configuration.

Multi-Function

Configuration on the USB Type-C connector that supports USB 3.2
SuperSpeed signaling at the same time as DP Standard signaling.

NVM

Non Volatile Memory.
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