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Nationales Vorwort 

Die Englische Fassung des europäischen Dokuments prEN IEC 62680-1-5:2018 ✁Schnittstellen des 
Universellen Seriellen Busses für Daten und Energie ✂ Teil 1-5: Gemeinsame Komponenten ✂ USB Audio 3.0 
Geräteklassendefinition✄ (Entwurf in der Umfrage) ist unverändert in diesen Norm-Entwurf übernommen 
worden. 

Die Internationale Elektrotechnische Kommission (IEC) und das Europäische Komitee für Elektrotechnische 
Normung (CENELEC) haben vereinbart, dass ein auf IEC-Ebene erarbeiteter Entwurf für eine Internationale 
Norm zeitgleich (parallel) bei IEC und CENELEC zur Umfrage (CDV-Stadium) und Abstimmung als FDIS (en: 
Final Draft International Standard) bzw. Schluss-Entwurf für eine Europäische Norm gestellt wird, um eine 
Beschleunigung und Straffung der Normungsarbeit zu erreichen. Dem entsprechend ist das internationale 
Dokument IEC 100/3157/CDV:2018 ✁Universal serial bus interfaces for data and power ✂ Part 1-5: Common 
components ✂ USB Audio 3.0 Device Class Definition✄ unverändert in den Entwurf prEN IEC 62680-1-5:2018 
übernommen worden. 

Das internationale Dokument wurde vom TC 100 ✁Audio, video and multimedia systems and equipment✄ der 
Internationalen Elektrotechnischen Kommission (IEC) erarbeitet. 

Bei der Abstimmung zu dem Europäischen Schluss-Entwurf bei CENELEC und dem Internationalen Schluss-
Entwurf bei IEC [Final Draft International Standard (FDIS)] sind jeweils nur ✁JA/NEIN✄-Entscheidungen 
möglich, wobei ✁NEIN✄-Entscheidungen fundiert begründet werden müssen. Dokumente, die bei CENELEC 
als Europäische Norm angenommen und ratifiziert werden, sind unverändert als Deutsche Normen zu 
übernehmen. 

Für dieses Dokument ist das nationale Arbeitsgremium K 742 ✁Audio-, Video- und Multimediasysteme, -
geräte und -komponenten✄ der DKE  Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in 
DIN und VDE (www.dke.de) zuständig. 

Für den Fall einer undatierten Verweisung im normativen Text (Verweisung auf ein Dokument ohne Angabe 
des Ausgabedatums und ohne Hinweis auf eine Abschnittsnummer, eine Tabelle, ein Bild usw.) bezieht sich 
die Verweisung auf die jeweils aktuellste Ausgabe des in Bezug genommenen Dokuments. 

Für den Fall einer datierten Verweisung im normativen Text bezieht sich die Verweisung immer auf die in 
Bezug genommene Ausgabe des Dokuments. 

Der Zusammenhang der zitierten Dokumente mit den entsprechenden deutschen Dokumenten ergibt sich, 
soweit ein Zusammenhang besteht, grundsätzlich über die Nummer der entsprechenden IEC-Publikation. 
Beispiel: IEC 60068 ist als EN 60068 als Europäische Norm durch CENELEC übernommen und als 
DIN EN 60068 ins Deutsche Normenwerk aufgenommen. 

Das Präsidium des DIN hat mit Präsidialbeschluss 1/2004 festgelegt, dass DIN-Normen, deren Inhalt sich auf 
internationale Arbeitsergebnisse der Informationsverarbeitung gründet, unter bestimmten Bedingungen allein 
in englischer Sprache veröffentlicht werden dürfen. Diese Bedingungen sind für den vorliegenden 
Normentwurf erfüllt.  

Da sich die Benutzer des vorliegenden Norm-Entwurfs der englischen Sprache als Fachsprache bedienen, 
wird die Englische Fassung der IEC 62680-1-5 CDV veröffentlicht. Zu deren die Einleitung, Abschnitt 1.1, der 
den Anwendungsbereich festlegt, und Abschnitt 1.4, der die Begriffe und Abkürzungen festlegt, wurde eine 
Übersetzung angefertigt und als informativer Nationaler Anhang NA des vorliegenden Norm-Entwurfs 
hinzugefügt. Für einige der verwendeten Begriffe existieren keine gebräuchlichen deutschen Benennungen, 
da sich die deutschen Anwender in der Regel ebenfalls der englischen Benennungen bedienen. Dieser 
Norm-Entwurf steht nicht in unmittelbarem Zusammenhang mit Rechtsvorschriften und ist nicht als 
Sicherheitsnorm anzusehen.  

Es ist vorgesehen, auch bei der entsprechenden zukünftigen Deutschen Norm auf die deutsche 
Sprachfassung zu verzichten und diese in der englischsprachigen Fassung zu veröffentlichen.  

Es wird auf die Möglichkeit hingewiesen, dass einige Elemente dieses Dokuments Patentrechte berühren 
können. IEC ist nicht dafür verantwortlich, einige oder alle diesbezüglichen Patentrechte zu identifizieren. 
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Das Original-Dokument enthält Bilder in Farbe, die in der Papierversion in einer Graustufen-Darstellung 
wiedergegeben werden. Elektronische Versionen dieses Dokuments enthalten die Bilder in der originalen 
Farbdarstellung. 
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Nationaler Anhang NA 
(informativ) 

 
Auszugsweise Übersetzung 

Reihenfolge und Inhalt der folgenden Abschnitte sind identisch mit denen in den jeweiligen Abschnitten der 
Englischen Fassung. 

Einleitung 

Die Reihe IEC 62680 beruht auf einer Reihe von Spezifikationen, die ursprünglich vom USB Implementers 
Forum (USB-IF) entwickelt wurden. Diese Spezifikationen wurden der IEC im Rahmen einer Sonder-
vereinbarung zwischen der IEC und dem USB-IF überlassen. 

Diese Norm ist die Veröffentlichung USB Device Class Definition for Audio Devices Release 3.0 des USB-IF. 

Das USB Implementers Forum, Inc. (USB-IF) ist ein Non-Profit-Unternehmen, das von den Unternehmen 
gegründet wurde, die die Universal-Serial-Bus-Spezifikation entwickelt haben. Ziel der Gründung des USB-IF 
war es, ein/e Support-Organisation/-Forum für die Weiterentwicklung und Anwendung der Universal-Serial-
Bus-Technologie zu schaffen. Das Forum fördert die Entwicklung von hochwertigen kompatiblen USB-Peri-
pheriegeräten und zeigt die Vorteile von USB und der Qualität von Produkten auf, die die Konformi-
tätsprüfungen bestanden haben. 

JEDWEDE USB-SPEZIFIKATIONEN WERDEN OHNE ANPASSUNG WIEDERGEGEBEN, OHNE GARAN-
TIEN GLEICH WELCHER ART, INSBESONDERE OHNE GARANTIEN DER MARKTGÄNGIGKEIT, DER 
NICHTVERLETZUNG UND DER EIGNUNG FÜR EINEN BESTIMMTEN ZWECK. DAS USB IMPLEMEN-
TERS FORUM UND DIE VERFASSER DER USB-SPEZIFIKATIONEN ÜBERNEHMEN KEINERLEI 
HAFTUNG, INSBESONDERE KEINE HAFTUNG FÜR VERLETZUNGEN VON EIGENTUMSRECHTEN IM 
ZUSAMMENHANG MIT DER VERWENDUNG, DER IMPLEMENTIERUNG ODER DEN ANGABEN IN 
DIESER SPEZIFIKATION. 

DIE BEREITSTELLUNG VON USB-SPEZIFIKATIONEN VERLEIHT IHNEN KEINERLEI LIZENZ, WEDER 
AUSDRÜCKLICH NOCH STILLSCHWEIGEND, DURCH DULDUNG ODER ANDERWEITIG, FÜR 
GEISTIGE EIGENTUMSRECHTE. 

Durch das Abschließen eines sog. USB Adopters Agreement (USB-Anwendervereinbarung) kann das unter-
zeichnende Unternehmen jedoch gegebenenfalls eine gegenseitige RAND-Z-Lizenzvereinbarung für konfor-
me Produkte eingehen. Für weitere Informationen siehe:  

https://www.usb.org/documents 

IEC BEZIEHT IN KEINER WEISE STELLUNG ZU DER FRAGE, OB ES RATSAM FÜR SIE IST, EIN USB 
ADOPTERS AGREEMENT ABZUSCHLIESSEN ODER SICH AM USB IMPLEMENTERS FORUM ZU 
BETEILIGEN. 

1.1 Anwendungsbereich 

Die Festlegung der Audiogeräteklasse gilt für alle in zusammengesetzte Geräte eingebetteten Geräte und 
Funktionen, die zur Bearbeitung von audio-, video- oder klangbezogenen Funktionalitäten dienen. Dies um-
fasst sowohl (analoge und digitale) Audiodaten als auch die Funktionalität, mit der die Audioumgebung direkt 
gesteuert wird, d. h. beispielsweise die Lautstärke- oder Klangsteller. Nicht zur Audiogeräteklasse zählen 
Funktionalitäten zum Betrieb von Transportmechanismen im Zusammenhang mit der Wiedergabe von Audio-
daten, wie z. B. Band-Transportmechanismen oder die Steuerung eines CD-ROM-Laufwerks.  
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1.4 Begriffe und Abkürzungen 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. Für weitere Begriffe zum Universal 
Serial Bus siehe auch Kapitel 2 ✁Terms and Abbreviations✄ (Begriffe und Abkürzungen) in der USB 
Specification. 

ASRC Abkürzung für Asynchronous Sampling Rate Conversion 
(asynchrone Abtastratenkonvertierung) 

(Audiokanal-)Gruppe Gruppe aus logischen Audiokanälen, die eng verwandte 
synchrone Audioinformationen übertragen. Ein Stereo-
Audiodatenstrom ist ein typisches Beispiel für eine Gruppe aus 
zwei Kanälen. 

Audiostellerattribut Parameter eines Audiostellers. Beispiele sind die Attribute 
Aktuell, Minimum, Maximum und Auflösung eines 
Lautstärkestellers. 

Audiosteller Logisches Objekt, mit dem eine bestimmte Audioeigenschaft 
verändert wird. Beispiele sind Lautstärkesteller, Stummsteller 
usw. 

Audiodatenstrom Transportmedium, das Audioinformationen übertragen kann  

AEC Abkürzung für Audio Echo Cancellation 
(Audioechokompensation) 

Audiofunktion Unabhängiger Teil eines USB-Geräts, der für audiobezogene 
Funktionalitäten zuständig ist 

Audioschnittstellen-Kombination 
(AIA, en: audio interface 
association) 

Gruppe aus einer Audio-Control-Schnittstelle, keiner oder 
mehr Audio-Streaming-Schnittstellen und keiner oder mehr 
MIDI-Streaming-Schnittstellen, die zusammen eine 
gemeinsame Schnittstelle zu einer bestimmten Version 
(Konformitätsstufe) der Audiofunktion bilden 

Audio-Control-Schnittstelle 
(ACI, en: AudioControl interface) 

USB-Schnittstelle für den Zugriff auf die Audiosteller in einer 
Audiofunktion 

Audio-Streaming-Schnittstelle 
(ASI, en: AudioStreaming 
interface) 

USB-Schnittstelle für die Übertragung von Audiodatenströmen 
in eine Audiofunktion hinein oder aus einer Audiofunktion 
heraus 

Taktmultiplikator 
(CM, en: clock multiplier) 

Multipliziert ein Taktsignal mit einem Teilwertmultiplikator 

Taktwähler 
(CX, en: clock selector) 

Trifft eine Auswahl aus einer Reihe von Eingangstaktsignalen 

Taktquelle 
(CS, en: clock source) 

Erzeugt ein audiobezogenes Taktsignal (Zentraltakt oder 
Abtasttakt) 

CMD Abkürzung für Clock Multiplier Descriptor (Taktmultiplikator-
Deskriptor) 

CSD Abkürzung für Clock Source Descriptor (Taktquellen-
Deskriptor) 

CXD Abkürzung für Clock Selector Descriptor (Taktwähler-
Deskriptor) 

Effektgerät 
(EU, en: effect unit) 

Ermöglicht eine umfangreiche Veränderung der Audiosignale 
auf den logischen Eingangsaudiokanälen 

Entität Adressierbares logisches Objekt innerhalb einer Audiofunktion 

Erweiterungseinheit 
(XU, en: extension unit) 

Wendet einen undefinierten Prozess auf eine Reihe logischer 
Eingangskanäle an 
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Feature-Gerät 
(FU, en: feature unit) 

Ermöglicht eine grundlegende Veränderung der Audiosignale 
auf den logischen Eingangsaudiokanälen 

FUD Abkürzung für Feature Unit Descriptor (Feature-Gerät-
Deskriptor) 

Hochleistungsdeskriptor Neue Repräsentation für klassenspezifische Deskriptoren, die 
potenziell große (>256 Byte) und dynamische Deskriptoren 
ermöglicht 

Eingangspin Logische Eingangsverbindung zu einer Entität. Überträgt eine 
einzelne Gruppe. 

Eingangsanschluss 
(IT, en: input terminal) 

Buchse für eingehende Audioinformationen für die 
Audiofunktion 

ITD Abkürzung für Input Terminal Descriptor (Eingangsanschluss-
Deskriptor) 

Logischer Audiokanal Logisches Transportmedium für einen einzelnen Audiokanal. 
Abstrahiert von den physischen Eigenschaften und Formaten 
der Verbindung. Wird üblicherweise über die räumliche 
Anordnung identifiziert. Beispiele sind Kanal links, Surround-
Kanal rechts usw. 

MIDI-Streaming-Schnittstelle 
(MSI, en: MIDIStreaming 
interface) 

USB-Schnittstelle, die für die Übertragung von MIDI-
Datenströmen in die Audiofunktion hinein oder aus der 
Audiofunktion heraus verwendet werden kann 

Mischer 
(MU, en: mixing unit) 

Führt eine Reihe logischer Eingangskanäle auf einer Reihe 
logischer Ausgangskanäle zusammen 

MUD Abkürzung für Mixer Unit Descriptor (Mischer-Deskriptor) 

OTD Abkürzung für Output Terminal Descriptor 
(Ausgangsanschluss-Deskriptor) 

Ausgangspin Logische Ausgangsverbindung zu einer Entität. Überträgt eine 
einzelne Gruppe. 

Ausgangsanschluss 
(OT, en: output terminal) 

Ausgang für ausgehende Audioinformationen der 
Audiofunktion 

Phasenregelschleife Hardware- oder Software-Steuersystem, das ein 
Ausgangssignal erzeugt, dessen Phase an die Phase eines 
Eingangssignals gebunden ist. Kommt üblicherweise bei der 
Taktrückgewinnung zum Einsatz. 

Verarbeitungseinheit 
(PU, en: processing unit) 

Wendet einen vordefinierten Prozess auf eine Reihe logischer 
Eingangskanäle an 

PUD Abkürzung für Processing Unit Descriptor 
(Verarbeitungseinheit-Deskriptor) 

Reserviert Schlüsselwort, das reservierte Bits, Bytes, Wörter, Felder und 
Codewerte bezeichnet, die für eine zukünftige Normierung 
vorgemerkt werden. Ihre Verwendung und Interpretation darf 
in zukünftigen Erweiterungen dieser Norm festgelegt werden 
und, soweit nicht anders angegeben, dürfen sie nicht in der 
Anbieterimplementierung verwendet oder verändert werden. 
Ein reserviertes Bit, Byte, Wort oder Feld muss vom Absender 
auf null gesetzt und vom Empfänger ignoriert werden. 

RUD Abkürzung für Sampling Rate Converter Unit Descriptor 
(Abtastratenkonvertierer-Deskriptor) 

Abtastratenkonvertierer 
(RU, en: sampling rate converter 

Wandelt den eingehenden Audiodatenstrom, der mit einer 
Abtastrate läuft, die sich synchron zu einem ersten Zentraltakt 
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unit) verhält, in einen ausgehenden Audiodatenstrom um, der mit 
einer Abtastrate läuft, die sich synchron zu einem zweiten 
Abtasttakt verhält, welcher sich wiederum unabhängig von 
dem ersten Zentraltakt verhält. 

Wähler 
(SU, en: selector unit) 

Trifft eine Auswahl aus einer Reihe von Gruppen 

SUD Abkürzung für Selector Unit Descriptor (Wähler-Deskriptor) 

Anschluss Adressierbares logisches Objekt innerhalb einer 
Audiofunktion, das eine Verbindung zur ✁Außenwelt✄ der 
Audiofunktion repräsentiert. 

Einheit Adressierbares logisches Objekt innerhalb einer 
Audiofunktion, das eine bestimmte Audio-Unterfunktionalität 
repräsentiert. 

XUD Abkürzung für Extension Unit Descriptor (Erweiterungseinheit-
Deskriptor) 
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© USB-IF:1997-2016 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
UNIVERSAL SERIAL BUS INTERFACES FOR DATA AND POWER 

 
Part 1-5: Common components � USB Audio 3.0 Device Class Definition 

 

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 62680-1-5 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: 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 

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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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  

� reconfirmed, 

� withdrawn, 

� replaced by a revised edition, or 

� amended. 

 

The National Committees are requested to note that for this document the stability date 
is .... 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE
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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 USB Device Class Definition for Audio Devices Release 3.0. 

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 signing 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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1 INTRODUCTION 347 

1.1 SCOPE 348 

The Audio Device Class Definition applies to all devices or functions embedded in composite devices that are 349 

used to manipulate audio, voice, and sound-related functionality. This includes both audio data (analog and 350 

digital) and the functionality that is used to directly control the audio environment, such as Volume and Tone 351 

Control. The Audio Device Class does not include functionality to operate transport mechanisms that are 352 

related to the reproduction of audio data, such as tape transport mechanisms or CD-ROM drive control.  353 

1.2 PURPOSE 354 

The purpose of this document is to describe the minimum capabilities and characteristics an audio device shall 355 

support to comply with the USB. This document also provides recommendations for optional features. 356 

1.3 RELATED DOCUMENTS357

� Universal Serial Bus Specification, Revision 2.0 (referred to in this document as the USB Specification). In 358 

particular, see Chapter 5, �USB Data Flow Model� and Chapter 9, �USB Device Framework.� 359 

� Universal Serial Bus 3.1 Specification, Revision 1.0 (referred to in this document as the USB 3.1 360 

Specification). This document covers details specific to SuperSpeed and SuperSpeed+ devices. 361 

� Universal Serial Bus Device Class Definition for Audio Data Formats (referred to in this document as USB 362 

Audio Data Formats). 363 

� Universal Serial Bus Device Class Definition for Terminal Types (referred to in this document as USB Audio 364 

Terminal Types). 365 

� ANSI S1.11-1986 standard. 366 

� MPEG-1 standard ISO/IEC 111172-3 1993. 367 

� MPEG-2 standard ISO/IEC 13818-3 Feb. 20, 1997. 368 

� Digital Audio Compression Standard (AC-3), ATSC A/52A Aug. 20, 2001. (available from 369 

http://www.atsc.org/) 370 

� ANSI/IEEE-754 floating-point standard. 371 

� ISO/IEC 60958 International Standard: Digital Audio Interface and Annexes. 372 

� ISO/IEC 61937 standard. 373 

1.4 TERMS AND ABBREVIATIONS 374 

This section defines terms used throughout this document. For additional terms that pertain to the Universal 375 

Serial Bus, see Chapter 2, �Terms and Abbreviations,� in the USB Specification. 376 

ASRC Acronym for Asynchronous Sampling Rate Conversion. 377 

(Audio Channel) Cluster Group of logical audio channels that carry tightly related 378 

synchronous audio information. A stereo audio stream is a 379 

typical example of a two-channel Cluster. 380 

Audio Control Attribute Parameter of an Audio Control. Examples are Current, 381 

Minimum, Maximum and Resolution attributes of a Volume 382 

Control. 383 

Audio Control Logical object that is used to manipulate a specific audio 384 

property. Examples are Volume Control, Mute Control, etc. 385 

Audio data stream Transport medium that can carry audio information.  386 
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AEC Acronym for Audio Echo Cancellation. 387 

Audio Function Independent part of a USB device that deals with audio-related 388 

functionality. 389 

Audio Interface Association (AIA) Grouping of a single AudioControl interface, zero or more 390 

AudioStreaming interfaces and zero or more MIDIStreaming 391 

interfaces that together constitute a complete interface to a 392 

particular version (compliance level) of the Audio Function. 393 

AudioControl interface (ACI) USB interface used to access the Audio Controls inside an Audio 394 

Function. 395 

AudioStreaming interface (ASI) USB interface used to transport audio streams into or out of the 396 

Audio Function. 397 

Clock Multiplier (CM) Multiplies a clock signal by a fractional multiplier. 398 

Clock Selector (CX) Selects from a number of input clock signals. 399 

Clock Source (CS) Generates an audio-related clock signal (master clock or sample 400 

clock). 401 

CMD Acronym for Clock Multiplier descriptor. 402 

CSD Acronym for Clock Source descriptor. 403 

CXD Acronym for Clock Selector descriptor. 404 

Effect Unit (EU) Provides advanced audio manipulation on the incoming logical 405 

audio channels. 406 

Entity Addressable logical object inside an Audio Function. 407 

Extension Unit (XU) Applies an undefined process to a number of logical input 408 

channels. 409 

Feature Unit (FU) Provides basic audio manipulation on the incoming logical 410 

audio channels. 411 

FUD Acronym for Feature Unit descriptor. 412 

High Capability Descriptor A new representation for class-specific descriptors that allows 413 

for potentially large (>256 bytes) and dynamic descriptors. 414 

Input Pin Logical input connection to an Entity. Carries a single Cluster. 415

Input Terminal (IT) Receptacle for audio information flowing into the Audio 416

Function. 417

ITD Acronym for Input Terminal descriptor. 418 

Logical Audio Channel Logical transport medium for a single audio channel. Makes 419 

abstraction of the physical properties and formats of the 420 

connection. Is usually identified by spatial location. Examples 421 

are Left channel, Right Surround channel, etc. 422 

MIDIStreaming interface (MSI) USB interface that may be used to transport MIDI data streams 423 

into or out of the Audio Function. 424 

Mixer Unit (MU) Mixes a number of logical input channels into a number of 425 

logical output channels. 426 
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MUD Acronym for Mixer Unit descriptor. 427 

OTD Acronym for Output Terminal descriptor. 428 

Output Pin Logical output connection to an Entity. Carries a single Cluster. 429 

Output Terminal (OT) An outlet for audio information flowing out of the Audio 430 

Function. 431 

Phase Locked Loop A hardware or software control system that generates an 432 

output signal whose phase is related to the phase of an input 433 

signal. Typically used in clock recovery applications. 434 

Processing Unit (PU) Applies a predefined process to a number of logical input 435 

channels.436 

PUD Acronym for Processing Unit descriptor. 437 

Reserved Reserved is a keyword indicating reserved bits, bytes, words, 438 

fields, and code values that are set-aside for future 439 

standardization. Their use and interpretation may be specified 440 

by future extensions to this specification and, unless otherwise 441 

stated, shall not be utilized or adapted by vendor 442 

implementation. A reserved bit, byte, word, or field shall be set 443 

to zero by the sender and shall be ignored by the receiver. 444 

RUD Acronym for Sampling Rate Converter Unit descriptor. 445 

Sampling Rate Converter Unit (RU) Converts the incoming audio data stream, running at a 446 

sampling rate, synchronous to a first master clock, into an 447 

outgoing audio data stream that is running at a sampling rate, 448 

synchronous to a second master clock, which is free running 449 

with respect to the first master clock. 450 

Selector Unit (SU) Selects from a number of input Clusters. 451 

SUD Acronym for Selector Unit descriptor. 452 

Terminal Addressable logical object inside an Audio Function that 453 

represents a connection to the Audio Function�s outside world. 454 

Unit Addressable logical object inside an Audio Function that 455 

represents a certain audio sub-functionality. 456 

XUD Acronym for Extension Unit descriptor. 457 

 458 
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2 MANAGEMENT OVERVIEW 459 

The USB is very well suited for transport of audio, ranging from low fidelity voice connections to high quality, 460 

multi-channel audio streams. The USB has become a ubiquitous connector on modern PC�s and is well-461 

understood by most consumers today. As such, it has become the connector of choice for many peripherals 462 

and is indeed the simplest and most pervasive digital audio connector available today. Consumers can count on 463 

this medium to meet all of their current and future audio needs. Many applications from communications, to 464 

entertainment, to music recording and playback, can take advantage of the audio features of the USB. 465 

In principle, a versatile bus specification like the USB provides many ways to propagate and/or control digital 466 

audio. For the industry, however, it is very important that audio transport mechanisms be well defined and 467 

standardized on the USB. Only in this way can interoperability be guaranteed among the many possible audio 468 

devices on the USB. Standardized audio transport mechanisms also help to keep software drivers as generic as 469 

possible. The Audio Device Class described in this document satisfies those requirements. It is written and 470 

revised by experts in the audio field. Other device classes that address audio in some way should refer to this 471 

document for their audio interface specification. 472 

An essential issue in audio is synchronization of the data streams. Indeed, the smallest artifacts are easily 473 

detected by the human ear. Therefore, a robust synchronization scheme on isochronous transfers has been 474 

developed and incorporated in the USB Specification and the USB 3.1 Specification. The Audio Device Class 475 

definition adheres to these synchronization schemes to transport audio data reliably over the bus. 476 

This document contains all necessary information for a designer to build a USB-compliant device that 477 

incorporates Audio Functionality. It specifies the standard and class-specific descriptors that shall be present in 478 

each USB Audio Function. It further explains the use of class-specific requests that allow for full Audio Function 479 

control. A number of predefined data formats are listed and fully documented. Each format defines a standard 480 

way of transporting audio over the USB. Provisions have been made so that vendor-specific audio formats and 481 

compression schemes can be handled as well. 482 

Many of the changes introduced in this version of the USB Specification for Audio Devices are inspired by the 483 

desire to use USB Audio in modern portable devices. Special attention has been paid to make the Audio Device 484 

Class more power-friendly by providing new tools to selectively enable and disable parts of the Audio Function 485 

and also by supporting burst mode data transfers for longer sleep times in between data transfers. In addition, 486 

the specification supports new codec types and data formats for consumer audio applications, provides 487 

numerous clarifications of the original specification and extensions to support various changes in the core 488 

specification. 489 

2.1 OVERVIEW OF KEY DIFFERENCES BETWEEN ADC V2.0 AND V3.0  490 

The following list is not an exhaustive list of all changes that have been introduced. For complete information, 491 

refer to the full specification. 492 

� Dolby Processing Unit removed 493 

� Encoder and Decoder support removed 494 

� Copy protection (S/PDIF-style) removed 495 

� bmAttributes (MaxPacketsOnly bit) field in class-specific isochronous endpoint descriptor removed 496 

� Type II and Extended Type II Audio Data Formats removed 497 

� New Power Domains 498 

� New Multi-Function Processing Unit 499 

� Additional Type III formats introduced 500 

� New Cluster descriptor 501 

� New Extended Terminal descriptor 502 
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� New Connectors descriptor 503 

� Layout of all class-specific descriptors has changed 504 

� New class-specific String descriptors 505 

� New High Capability descriptors 506 

� Additional sources for interrupts 507 

� Provides for backward compatibility, using multiple Configuration descriptors 508 

� Support for LPM/L1 509 

� Mandated support for BADD on each ADC3.0 compliant device 510 

 511 
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3 FUNCTIONAL CHARACTERISTICS 512 

3.1 INTRODUCTION 513 

In many cases, Audio Functionality does not exist as a standalone device. It is one capability that, together with 514 

other functions, constitutes a �composite� device. A perfect example of this is a DVD-ROM player, which can 515 

incorporate video, audio, data storage, and transport control. The Audio Function is thus located at the 516 

interface level in the device class hierarchy. The following figure provides details. 517 

Figure 3-1: Multiple Configurations and their Audio Interface Associations and Interfaces 518 

 519 

An Audio Function is considered to be a �closed box� that has very distinct and well defined interfaces to the 520 

outside world. Audio Functions are addressed and accessed through an Audio Interface Association (AIA). The 521 

AIA groups all USB interfaces that together provide access to the Audio Function for control and streaming 522 

purposes. 523 

A USB Device may express different AIAs representing the same underlying hardware by using multiple USB 524 

Device Configuration descriptors. These AIAs may be used to provide access to the Audio Function at different 525 

compliance levels. For example, one AIA might provide access to the Audio Function in ADC 1.0 mode, whereas 526 

another AIA might provide access to the Audio Function in ADC 3.0 mode, as defined by this document. Note 527 

that the Audio Function may take on a different topology and even different functionality when accessed 528 

through different AIAs. 529 

Because only one Configuration may be active at a time, only one AIA shall be active at a time for the same 530 

Audio Function. Host software should choose the most desirable Configuration and use the Standard 531 

SET_CONFIGURATION command to select the Configuration containing the most desired AIA or AIAs (if there 532 

are multiple independent Audio Functions residing in the same USB Device). 533 

An AIA shall have a single AudioControl interface and can have zero or more AudioStreaming and zero or more 534 

MIDIStreaming interfaces. The AudioControl (AC) interface is used to access the Audio Controls of the function 535 

whereas the AudioStreaming (AS) interfaces are used to transport audio streams into and out of the Audio 536 

Function. MIDIStreaming (MS) interfaces can be used to transport MIDI data streams into and out of the Audio 537 

Function. 538 
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Note: All MIDI-related information is grouped in a separate document, Universal Serial Bus Device Class 539 

Definition for MIDI Devices that is considered part of this specification. The remainder of this 540 

document will therefore not mention MIDIStreaming interfaces and their specifics anymore. 541 

Note that AudioStreaming interfaces do not necessarily all represent USB audio streams. Any audio stream, 542 

regardless of its origin or destination that enters or leaves the Audio Function may have an associated 543 

AudioStreaming interface, if that interface requires the Host to have access and/or visibility to some interface 544 

Controls or descriptors that may have an impact on the operation of the interface from a USB perspective. 545 

A device can have multiple independent Audio Functions located in the same composite Device. They are each 546 

accessed through their active Audio Interface Association, which must be contained within the currently 547 

selected USB Configuration. 548 

The following figure illustrates the concept of an Audio Function and its associated interfaces: 549 

Figure 3-2: Audio Function Global View 550 

 551 

All functionality pertaining to controlling parameters that directly influence audio perception (like volume) are 552 

located inside the central rectangle and are exclusively controlled through the AudioControl interface. 553 

Streaming aspects of the communication to or from the Audio Function are handled through separate 554 

AudioStreaming interfaces, as necessary. Each USB audio stream shall be represented by an AudioStreaming 555 

interface. A non-USB audio stream may be represented by an AudioStreaming interface if there is a need to 556 

convey information between that audio stream�s interface and the Host. All control data that is related 557 

specifically to the streaming behavior of the interface is conveyed through the AudioStreaming interface. 558 

A physical S/PDIF connection to the Audio Function is a typical example of a non-USB AudioStreaming interface. 559 

Although the actual audio data is coming in from the outside world (not through the USB), it might be 560 

necessary to control some aspects of the S/PDIF connection. In that case, the S/PDIF connection is represented 561 

by an AudioStreaming interface so that it becomes addressable through USB. 562 
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Also note that the connection between the AudioStreaming interfaces and the Audio Function is not �solid�. The 563 

reason for this is that when seen from the inside of the Audio Function, each audio stream entering or leaving 564 

the Audio Function is represented by a special object, called a Terminal (see further). The Terminal concept 565 

abstracts the actual AudioStreaming interface inside the Audio Function and provides a logical view on the 566 

connection rather than a physical view. This abstraction allows audio channels within the Audio Function to be 567 

treated as �logical� audio channels that do not have physical characteristics associated with them anymore 568 

(analog vs. digital, format, sampling rate, bit resolution, etc.). 569 

3.2 BASIC AUDIO DEVICE DEFINITION 570 

The Basic Audio Device Definition (BADD) exists as a separate document and is based on and fully compatible 571 

with this Audio Device Class Definition (ADC 3.0). As such, the BADD defines a subset of functionality commonly 572 

found in Headphones, Microphones, and Headsets using the features and tools provided by the ADC but it 573 

removes all of the optionality allowed by the ADC and prescribes rigorously how certain features shall be 574 

implemented. This allows simple Host drivers to know exactly what to expect when encountering a BADD-575 

compliant device, reducing significantly the work a driver needs to perform parsing the BADD Device�s 576 

descriptors and interacting with the Device. 577 

3.3 BACKWARDS COMPATIBILITY 578 

This 3.0 version of the Audio Device Class Definition (ADC 3.0) as such is not backwards compatible with any of 579 

the previous versions of the same specification.580

However, to ensure the broadest possible interoperability among new ADC 3.0 Devices and legacy ADC 1.0 or 581 

ADC 2.0 Hosts, this specification requires that the ADC 3.0 compliant Device shall do the following: 582 

� The first USB Configuration descriptor (index 0) exposed by the Device shall contain an Audio Interface 583 

Association (AIA), which is compliant with ADC 1.0 or ADC 2.0. In other words, if Host software selects the 584 

first indexed Device Configuration, it shall expose an Audio Function that is compliant with ADC 1.0 or ADC 585 

2.0. This requirement should allow the Audio Function to interoperate with existing Hosts exactly the same 586 

as current legacy ADC 1.0 or ADC 2.0 Functions. 587 

� If the Audio Function contains at least one USB Audio Streaming Interface, the Device shall have another 588 

Configuration descriptor that exposes an AIA which is BADD 3.0 compliant. A Device shall only have a single 589 

AIA of this type. However, this same BADD compliant AIA may need to be duplicated in more than one 590 

Configuration descriptor. This requirement guarantees that the Device will interoperate with new ADC 3.0 591 

Hosts that support the BADD 3.0 specification. To activate this mode of operation for the Audio Function, 592 

the Host needs to select a Device Configuration which contains the BADD 3.0 compliant AIA. 593 

� The Device may have one or more Configurations that expose one or more AIAs which shall be compliant 594 

with ADC 3.0. This way the Audio Function may provide functionality beyond what is available in BADD 3.0 595 

operating mode. To activate this mode of operation, the Host needs to explicitly select a Configuration that 596 

contains the desired AIA(s). 597 

It is strongly recommended that ALL ADC 3.0 Hosts support the BADD 3.0 specification. 598 

3.4 AUDIO INTERFACE ASSOCIATION (AIA) AND INTERFACE ASSOCIATION 599 

DESCRIPTOR 600 

On the USB, an Audio Function is completely defined by its interfaces. An Audio Function has one or more 601 

Audio Interface Associations (AIA) that provide access to it at different compliance levels. Only one AIA can be 602 

active at one time. Each AIA shall have one AudioControl interface and can have zero or more AudioStreaming 603 

interfaces. 604 
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The standard USB Interface Association mechanism is used to describe the Audio Interface Association i.e. to 605 

bind those interfaces together. Interface Association is expressed via the standard USB Interface Association 606 

descriptor (IAD). Every Interface Association descriptor has a bFunctionClass, bFunctionSubClass and 607 

bFunctionProtocol field that together identify the function that is represented by the Association. The 608 

following paragraphs define these fields for the Audio Device Class. 609 

3.4.1 AUDIO FUNCTION CLASS 610 

The Audio Function Class is contained in the bFunctionClass field of a Standard Interface Association 611 

descriptor. This specification requires that the Function Class code be the same as the Audio Interface Class 612 

code. 613 

The Audio Function Class code is assigned by the USB-IF. For details, see Appendix A.1, �Audio Function Class 614 

Code�. 615 

3.4.2 AUDIO FUNCTION SUBCLASS 616 

The Audio Function Subclass is contained in the bFunctionSubClass field of a Standard Interface Association 617 

descriptor. Any AIA exposed by a Device that is compliant with this specification shall use this field to further 618 

define the device. This field indicates whether the AIA is a full-fledged implementation of the ADC 3.0 619 

specification or is compliant with one of the BADD-defined Profiles. 620 

The assigned codes can be found in A.2, �Audio Function Subclass Codes� of this specification. All other 621 

Subclass codes are unused and reserved by this specification for future use. 622 

3.4.3 AUDIO FUNCTION PROTOCOL 623 

The Audio Function Protocol is contained in the bFunctionProtocol field of a Standard Interface Association 624 

descriptor. The Function Protocol code is used to reflect the compliance level of the Audio Function so that 625 

enumeration software can decide which driver version needs to be instantiated. This specification requires that 626 

the Function Protocol code be the same as the Audio Interface (both AudioControl and AudioStreaming) 627 

Protocol code. 628 

The assigned Protocol codes can be found in Appendix A.3, �Audio Function Protocol Codes� of this 629 

specification. All other Protocol codes are unused and reserved by this specification for future use. 630 

3.5 AUDIO INTERFACE CLASS 631 

The Audio Interface Class code is contained in the bInterfaceClass field of the Standard Interface descriptor of 632 

any Interface contained in an AIA. All USB Interfaces which provide functionality through this specification use 633 

the same Audio Interface Class code. 634 

The Audio Interface class code is assigned by the USB. For details, see Appendix A.4, �Audio Interface Class 635 

Code�. 636 

3.6 AUDIO INTERFACE SUBCLASS 637 

The Audio Interface Subclass code is contained in the bInterfaceSubClass field of the Standard Interface 638 

descriptor of any Interface contained in an AIA. All USB interfaces that provide functionality through this 639 

specification, as well as any interfaces that provide MIDI streaming functionality, shall use one of the following 640 

Audio Interface Subclass codes as provided by this specification: 641 

� AudioControl Interface Subclass 642 

� AudioStreaming Interface Subclass 643 

� MIDIStreaming Interface Subclass 644 
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The assigned codes can be found in Appendix A.5, �Audio Interface Subclass Codes� of this specification. All 645 

other Subclass codes are unused and reserved by this specification for future use.  646 

3.7 AUDIO INTERFACE PROTOCOL 647 

The Audio Interface Protocol code is contained in the bInterfaceProtocol field of the Standard Interface 648 

descriptor of any Interface contained in an AIA. The Interface Protocol code is used to reflect the compliance 649 

level of the Audio Function. 650 

All Audio Functions compliant with this ADC 3.0 specification shall use Interface Protocol Code 651 

IP_VERSION_03_00. The assigned codes can be found in Appendix A.6, �Audio Interface Protocol Codes� of this 652 

specification. All other Protocol codes are unused and reserved by this specification for future use.  653 

3.8 AUDIO FUNCTION CATEGORY 654 

The Audio Function Category code is contained in the Class Specific Audio Control Interface descriptor as 655 

defined by this specification. This code indicates the primary intended use for the Audio Function. The 656 

following Function Categories are currently defined in this specification: 657 

� Desktop Speaker: One or more speakers set up in a small environment to provide audio intended primarily 658 

for one person. 659 

� Home Theater: Several speakers set up in a moderately sized environment to provide audio levels 660 

significantly louder than a Desktop Speaker setup and intended to be clearly heard by multiple people. 661 

� Microphone: A device set up to record audio from audible sources. 662 

� Headset: A device with at least one speaker and at least one microphone designed to be worn or held by a 663 

user to provide personal audio playback and voice input capabilities. 664 

� Telephone: A Headset or handset type device that also connects to a telephone system, (e.g. POTs, PBX, 665 

VoIP) capable of making and receiving telephone calls. 666 

� Converter: A device that allows conversion of audio from one electrical or optical format to another 667 

electrical or optical format, and/or converting audio data from one encoding format to another (e.g. AC-3 668 

to PCM, etc.). 669 

� Voice/Sound recorder: A device set up with at least one microphone and at least one speaker that is 670 

designed to operate, at least some of the time, independently of the Host to record and store audible 671 

sources and play back its recorded content. 672 

� IO Box: A device designed to deliver one or more, possibly different, electrical and optical inputs and 673 

outputs for connection to other devices. 674 

� Musical Instrument: A musical instrument, e.g. piano, guitar, synthesizer, drum machine, etc. 675 

� Pro-Audio: A device not typically used by consumers of audio, e.g. editing equipment, multitrack recording 676 

equipment, etc. 677 

� Audio/Video: The audio from a device that also supplies simultaneous video where the expectation is that678 

the audio is tightly coupled to the video, e.g. a camcorder, a DVD player, a television, etc. 679 

� Control Panel: A device that is used to control the flow of audio through a system of audio devices, such as 680 

a mixer panel. 681 

� Other: Any device whose primary purpose is sufficiently different from the above descriptions as to be 682 

considered a completely different form of device. 683 

The assigned codes can be found in Appendix A.7, �Audio Function Category Codes� of this specification. All 684 

other Category codes are unused and reserved by this specification for future use. 685 
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3.9 CLOCK DOMAINS 686 

A Clock Domain is defined as a zone within which all sampling clocks are derived from the same master clock. 687 

Therefore, within the same Clock Domain, all sampling clocks are synchronous and their timing relationship is 688 

constant. However, the sampling clocks can be at different sampling frequencies. The master clock can be 689 

generated in many different ways. An internal crystal could be the master clock; the USB start of frame (SOF) 690 

could be used or even an externally supplied clock could serve as a master clock. 691 

Multiple different Clock Domains may exist within the same Audio Function. 692 

3.10 POWER DOMAINS 693 

A Power Domain is defined as a zone within the Audio Function that groups one or more Entities and allows the 694 

Host to control power consumption levels for that Domain. This way, the Host can potentially switch parts of 695 

the Audio Function to lower power states when these parts are currently not in use, leading to an overall 696 

decrease in power consumption. As an example, a USB headset may have two separate Power Domains, one 697 

for the output-related functionality (headphone) and one for the input-related functionality (microphones). 698 

When the headset is used to simply listen to music, the input-related functionality may be temporarily 699 

switched to a low power state (or even completely off) to conserve power. This is especially important if the 700 

headset is used in conjunction with a battery-powered device, such as a mobile phone or MP3 player, where 701 

extending battery life is important. 702 

Multiple different Power Domains may exist within the same Audio Function. Power Domains are identified by 703 

a unique Power Domain ID within the Audio Function. 704 

3.11 AUDIO SYNCHRONIZATION TYPES 705 

Each isochronous audio endpoint used in an AudioStreaming interface belongs to a synchronization type as 706 

defined in Section 5 of the USB Specification. The following sections briefly describe the possible 707 

synchronization types. 708 

3.11.1 ASYNCHRONOUS 709 

Asynchronous isochronous audio endpoints produce or consume data at a rate that is locked either to a clock 710 

external to the USB or to a free-running internal clock. These endpoints are not synchronized to a start of 711 

frame (SOF) or to any other clock in the USB domain. 712 

3.11.2 SYNCHRONOUS 713 

The clock system of synchronous isochronous audio endpoints can be controlled externally through SOF or Bus 714 

Interval synchronization. Such an endpoint shall lock its sample clock to the SOF tick or to the start of a new Bus 715 

Interval.  716 

3.11.3 ADAPTIVE 717 

Adaptive isochronous audio endpoints are able to source or sink data at any rate within their operating range. 718 

This implies that these endpoints shall run an internal process that allows them to match their natural data rate 719 

to the data rate that is imposed at their interface. 720 

3.11.4 IMPLICATIONS OF THE DIFFERENT SYNCHRONIZATION TYPES 721 

The following sections provide some information on the impact the different synchronization types have on 722 

both the Device and Host implementation. Several scenarios are considered and for each synchronization type, 723 

the implications on Host and Device side are listed. 724 
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3.11.4.1 SINGLE DIRECTION SINK ENDPOINT 725 

A typical example for this scenario is a USB speaker, implementing a sink endpoint that receives streaming 726 

audio data from the Host. 727 

� Asynchronous 728 

o Host: The Host driver needs to be able to handle an explicit feedback endpoint. From the 729 

feedback data, the Host then decides how many samples to send over the data streaming 730 

endpoint in subsequent Bus Intervals. 731 

o Device: The Device has its own local, free-running audio sample clock, which determines how 732 

many samples are consumed by the Device each Bus Interval. The Device shall implement an 733 

explicit feedback endpoint as well as the necessary logic to provide the correct feedback 734 

values to send over said endpoint back to the Host. The advantage of this mode of operation 735 

is that it is fairly easy to generate a robust, stable, jitter-free, high-quality audio sample clock 736 

(derived from a crystal-based master clock, for example). 737 

� Synchronous 738 

o Host: The Host needs to send out a known number of bytes for each packet going to the 739 

Device. The Host may need to generate a (fixed) pattern of audio samples to achieve the 740 

desired sampling rate. As an example, to generate a sampling rate of 44.1 kHz in a Full-Speed 741 

implementation, the Host needs to send a repeating pattern of nine packets containing 44 742 

audio samples, followed by one packet containing 45 audio samples. 743 

o Device: This synchronization type requires the Device to implement either an audio clock PLL 744 

or an ASRC. 745 

� Adaptive 746 

o Host: The Host may use any method or means to determine how many samples per Bus 747 

Interval to transmit. Effectively operating as a �Synchronous-to-SOF� Source is an easy 748 

approach, but not the only one allowed by the USB specification. 749 

o Device: This synchronization type requires the Device to implement either an audio clock PLL 750 

or an ASRC to adapt to the average number of samples arriving over a certain period of time. 751 

3.11.4.2 SINGLE DIRECTION SOURCE ENDPOINT 752 

A typical example for this scenario is a USB microphone, implementing a source endpoint that sends streaming 753 

audio data to the Host. 754 

� Asynchronous 755 

o Host: The Host needs to operate as an Adaptive Sink. Depending on the Host�s system design, 756 

this may require an ASRC or an audio clock PLL on the Host side. 757 

o Device: The Device has its own local, free-running audio sample clock, which determines how 758 

many samples are produced by the Device each Bus Interval. The advantage of this mode of 759 

operation is that it is fairly easy to generate a robust, stable, jitter-free, high-quality audio 760 

sample clock (derived from a crystal-based master clock, for example). 761 

� Synchronous 762 

o Host: The Host receives a known number of audio samples in each packet coming from the 763 

Device. The Host should expect a fixed pattern of audio samples to achieve the desired 764 

sampling rate. 765 
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o Device: This synchronization type requires the Device to implement either an audio clock PLL 766 

to lock on to the SOF or the start of Bus Interval and generate a high-quality audio sample 767 

clock directly or use an ASRC as a bridge between the local and USB clock domains. The 768 

Device shall generate a fixed packet size pattern as described in the USB Audio Data Formats 769 

Definition document. 770 

� Adaptive 771 

o Host: This scenario requires the implementation of a feedforward OUT endpoint in the Device 772 

that allows the Host to inform the Device how many samples per Bus Interval to send to the 773 

Host over the streaming data IN endpoint. 774 

o Device: This synchronization type requires the Device to implement an audio clock PLL or an 775 

ASRC to adapt to the sample rate being communicated by the Host via the feedforward OUT 776 

endpoint. 777 

3.11.4.3 SOURCE AND SINK ENDPOINTS 778 

A typical example for this scenario is a USB headset, implementing both a sink endpoint that receives streaming 779 

audio data from the Host and a source endpoint that sends streaming audio data to the Host. 780 

In general, the endpoints can be treated independently, using the same rules and guidelines as stated above. 781 

This includes the ability for the Device to support separate clocks on each endpoint. 782 

However, if the Device has its own clock and both data streams share this clock, the following two special cases 783 

can be used to allow implicit feedback: 784 

� Both endpoints are Asynchronous. In this case, the data rate that appears on the Source endpoint can 785 

be used by the Host as implicit feedback to adjust the data rate transmitted to the Sink endpoint. 786 

� Both endpoints are Adaptive. In this case, the data rate that appears on the Sink endpoint can be used 787 

by the Device to adjust the data rate transmitted by the Source endpoint. 788 

Note: Using either of these two implicit feedback mechanisms would preclude the ability of an ADC 3.0 789 

compliant device from being able to use Power Domains to shut down either the source or the sink, as 790 

data must remain flowing in both directions to provide the feedback/feedforward information. 791 

3.12 INTER CHANNEL SYNCHRONIZATION 792 

An important issue when dealing with audio, and 3-D audio in particular, is the phase relationship between 793 

different physical audio channels. Indeed, the virtual spatial position of an audio source is directly related to 794 

and influenced by the phase differences that are applied to the different physical audio channels used to 795 

reproduce the audio source. Therefore, it is imperative that USB Audio Functions respect the phase 796 

relationship among all related audio channels. However, the responsibility for maintaining the phase relation is 797 

shared among the USB host software, hardware, and all of the audio peripheral devices or functions. 798 

3.13 AUDIO FUNCTION TOPOLOGY 799 

To be able to manipulate the physical properties of an Audio Function, its functionality shall be divided into 800 

addressable Entities. Two types of such generic Entities are identified and are called Units and Terminals. In 801 

addition, a special type of Entity is defined. These Entities are called Clock Entities and they are used to 802 

describe and manipulate the clock signals inside the Audio Function. 803 

Units provide the basic building blocks to fully describe most Audio Functions. Audio Functions are built by 804 

connecting together several of these Units. A Unit has one or more Input Pins and a single Output Pin, where 805 

each Pin represents a Cluster of logical audio channels inside the Audio Function (see Section 3.13.1, �Cluster�). 806 
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Units are wired together by connecting their I/O Pins according to the required topology. Note that it is 807 

perfectly legal to connect the Output Pin of an Entity to multiple Input Pins residing on different other Entities, 808 

effectively creating a one-to-many connection. 809 

In addition, the concept of a Terminal is introduced. There are two types of Terminals. An Input Terminal (IT) is 810 

an Entity that represents a starting point for audio channels inside the Audio Function. An Output Terminal 811 

(OT) represents an ending point for audio channels inside the Audio Function. From the Audio Function�s 812 

perspective, a USB endpoint is a typical example of an Input or Output Terminal. It either provides data streams 813 

to the Audio Function (IT) or consumes data streams coming from the Audio Function (OT). Likewise, a Digital 814 

to Analog converter, built into the Audio Function is represented as an Output Terminal in the Audio Function�s 815 

model. Connection to the Terminal is made through its single Input or Output Pin. 816 

Input Pins of a Unit are numbered starting from one up to the total number of Input Pins on the Unit. The 817 

Output Pin number is always one. Input Terminals have only one Output Pin and its number is always one. 818 

Output Terminals have only one Input Pin and it is always numbered one. 819 

The information, traveling over I/O Pins is not necessarily of a digital nature. It is perfectly possible to use the 820 

Unit model to describe fully analog or even hybrid Audio Functions. The mere fact that I/O Pins are connected 821 

together is a guarantee (by construction) that the protocol and format, used over these connections (analog or 822 

digital), is compatible on both ends.  823 

Every Unit in the Audio Function is fully described by its associated Unit descriptor (UD). The Unit descriptor 824 

contains all necessary fields to identify and describe the Unit. Likewise, there is a Terminal descriptor (TD) for 825 

every Terminal in the Audio Function. In addition, these descriptors provide all necessary information about 826 

the topology of the Audio Function. They fully describe how Terminals and Units are interconnected. 827 

This specification describes the following types of standard Units and Terminals that are considered adequate 828 

to represent most Audio Functions: 829 

� Input Terminal (IT) 830 

� Output Terminal (OT) 831 

� Mixer Unit (MU) 832 

� Selector Unit (SU) 833 

� Feature Unit (FU) 834 

� Sampling Rate Converter Unit (RU) 835 

� Effect Unit (EU) 836 

� Processing Unit (PU) 837 

� Extension Unit (XU) 838 

Besides Units and Terminals, the concept of a Clock Entity is introduced. Three types of Clock Entities are 839 

defined by this specification: 840 

� Clock Source (CS) 841 

� Clock Selector (CX) 842 

� Clock Multiplier (CM) 843 

A Clock Source provides a certain sampling clock frequency to all or part of the Audio Function. A Clock Source 844 

can represent an internal sampling frequency generator, but it can also represent an external sampling clock 845 

signal input to the Audio Function. 846 

A Clock Source has a single Clock Output Pin that carries the sampling clock signal, represented by the Clock 847 

Source. The Clock Output Pin number is always one. 848 

A Clock Selector is used to select between multiple sampling clock signals that might be available inside an 849 

Audio Function. It has multiple Clock Input Pins and a single Clock Output pin. Clock Input Pins are numbered 850 
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starting from one up to the total number of Clock Input Pins on the Clock Selector. The Clock Output Pin 851 

number is always one. 852 

A Clock Multiplier is used to derive a new clock signal with a different frequency from the clock signal at its 853 

single Clock Input Pin. It does this by multiplying that clock signal frequency by a numerator P and then dividing 854 

it by a denominator Q. The new clock signal is guaranteed to be synchronous with the input clock signal. A 855 

Clock Multiplier has one Input Pin and one Output Pin and their numbers are always one. An implementation 856 

can choose to make the values P and Q programmable, although most Audio Functions will expose P and Q 857 

Controls as Read-Only and report any changes to those values via the interrupt mechanism. Such changes may 858 

be necessary when the Audio Function detects a change in native sampling rate for incoming encoded content, 859 

for example. 860 

By using a combination of Clock Source, Clock Selector, and Clock Multiplier Entities, the most complex clock 861 

systems can be represented and exposed to Host software. 862 

Clock Input and Output Pins are fundamentally different from Input and Output Pins defined for Units and 863 

Terminals. Clock Pins carry only clock signals and therefore cannot be connected to Unit or Terminal Input and 864 

Output Pins. They are only used to express clock circuitry topology. 865 

Each Input and Output Terminal has a single Clock Input Pin that is connected to a Clock Output Pin of a Clock 866 

Entity. The clock signal carried by that Clock Output Pin determines at which sampling frequency the hardware 867 

represented by the Terminal is operating.  868 

Each Sampling Rate Converter Unit has two Clock Input Pins that are typically connected to the Clock Output 869 

Pins of two different Clock Entities. The clock signals carried by those Clock Output Pins determine the sampling 870 

frequencies between which the Sampling Rate Converter Unit is converting.  871 

Each Clock Entity is described by a Clock Entity descriptor (CED). The Clock Entity descriptor contains all 872 

necessary fields to identify and describe the Clock Entity.  873 

The descriptors are further detailed in Section 4, �Descriptors� of this document. 874 

The ensemble of Unit descriptors, Terminal descriptors and Clock Entity descriptors provide a full description of 875 

the Audio Function to the Host. This information is typically retrieved from the device at enumeration time. By 876 

parsing the descriptors, a generic audio driver should be able to fully control the Audio Function, except for the 877 

functionality represented by Extension Units. Those require vendor-specific extensions to the audio class 878 

driver. 879 

Important Note: 880 

 The complete set of Audio Function descriptors provides only a static initial description of the Audio 881 

Function. During operation, a number of events can happen that force the Audio Function to change 882 

its state. Host software shall be notified of these changes to remain �in sync� with the Audio 883 

Function at all times. An extensive interrupt mechanism is in place to report any and all state 884 

changes to Host software. 885 

Figure 3-3, �Inside the Audio Function� illustrates the concepts defined above. Using the iconic symbols defined 886 

further, it describes a hypothetical Audio Function that incorporates 15 Entities: three Input Terminals, five 887 

Units, three Output Terminals, two Clock Sources, a Clock Selector, and one Clock Multiplier. Each Entity has its 888 

unique ID (from 1 to 15) and descriptor that fully describes the functionality of the Entity and also how that 889 

particular Entity is connected into the overall topology of the Audio Function. 890 

Input Terminal 1 (IT 1) is the representation of a USB OUT endpoint used to stream audio from the Host to the 891 

audio device. IT 2 is the representation of an analog Line-In connector on the audio device whereas IT 3 is an 892 

analog Microphone-In connector on the audio device. Selector Unit 4 (SU 4) selects between the audio coming 893 

from the Host and the audio present at the Line-In connector. Feature Unit 5 (FU 5) is then used to manipulate 894 
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the audio (Volume, Bass, Treble �) before it is presented to Output Terminal 9 (OT 9). OT 9 is the 895 

representation of a Headphone Out jack on the audio device. 896 

At the same time, all three input sources (USB OUT, Line-In, and Mic-In) are connected to a Mixer Unit 6 (MU 6) 897 

that effectively mixes the three sources together. The output of the Mixer is then fed into a Processing Unit 7 898 

(PU 7) that performs some audio processing algorithm(s) on the mix. The result is in turn sent to FU 8 where 899 

some final adjustments to the audio (Volume �) are made. FU 8 is connected to OT 10 and OT 11. OT 10 900 

represents speakers incorporated into the audio device and OT 11 represents a USB IN endpoint used to send 901 

the processed audio to the Host for recording purposes. 902 

Clock Source 12 (CS 12) represents an internal sampling frequency generator, running at 96 kHz for instance. 903 

Clock Source 15 (CS 15) is the representation of an external master sampling clock input that can be used to 904 

synchronize the device to an external source. Clock Selector 13 (CS 13) enables selection between the two 905 

available Clock Sources. The output of CS 13 provides a sampling frequency to IT 1, IT 2, IT3, OT 10, and OT 11 906 

of 96 kHz. Clock Multiplier CM 14 further multiplies that clock signal by 0.5, providing a sampling frequency of 907 

48 kHz to OT 9 for driving the headphone. Since all sampling frequencies used inside the Audio Function are at 908 

all times derived from a single master clock (internal or external), all audio streams in the Audio Function are 909 

synchronous. 910 

The descriptors, associated with each Entity clearly indicate to the Host what the exact nature of each Entity is. 911 

For instance, the IT 2 descriptor contains a field that indicates to the Host that it represents an external 912 

connector on the device, used as an analog Line In. Likewise, the MU 6 descriptor has a field that indicates that 913 

its Input Pin 1 is connected to the Output Pin of IT 1, Input Pin 2 is connected to the Output Pin of IT 2, and 914 

Input Pin 3 is connected to the Output Pin of IT 3. 915 

For further details on descriptor contents, refer to Section 4, �Descriptors� of this document. 916 
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Figure 3-3: Inside the Audio Function 917 

 918 

Inside an Entity, functionality is further described through Audio Controls. A Control typically provides access to 919 

a specific audio or clock property. Each Control has a set of attributes that can be manipulated or that present 920 

additional information on the behavior of the Control. A Control can have the following attributes:921 

� Current setting attribute 922 

� Range attribute triplet consisting of: 923 

� Minimum setting attribute 924 

� Maximum setting attribute 925 

� Resolution attribute 926 

As an example, consider a Volume Control inside a Feature Unit. By issuing the appropriate Get requests, the 927 

Host software can obtain values for the Volume Control�s attributes and, for instance, use them to correctly 928 

display the Control on the screen. Setting the Volume Control�s current attribute allows the Host software to 929 

change the volume setting of the Volume Control. 930 

Additionally, each Entity in an Audio Function can have a memory space attribute. This attribute optionally 931 

provides generic access to the internal memory space of the Entity. This could be used to implement vendor-932 

specific control of an Entity through generically provided access. 933 
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3.13.1 CLUSTER 934 

A Cluster is a grouping of audio channels that carry tightly related synchronous audio information. Inside the 935 

Audio Function, complete abstraction is made of the actual physical representation form of the audio data that 936 

travels over the connections among Terminals and Units. Each audio channel in the Cluster is considered to be 937 

a logical channel and all the physical attributes of the channel (bit width, bit resolution, etc.) are not specified 938 

and considered irrelevant in the context of the Audio Function as seen through the AudioControl interface. The 939 

fact that an Input Pin and an Output Pin are connected together in the Audio Function�s topology is a guarantee 940 

(by construction) that the information flowing over the connection is compatible with both Entities that are 941 

connected. 942 

Channel numbering in the Cluster starts with channel one up to the number of channels in the Cluster. The 943 

virtual channel zero is used to address a master Control in a Unit (if present), effectively influencing all the 944 

channels at once. Note that the master Control (if present) shall be implemented separate from the per-945 

channel Controls. Changing the setting of a master Control does not affect the settings of any of the individual 946 

channel Controls. The maximum number of independent channels in a Cluster is limited to 255 (Channel zero is 947 

used to reference the master channel).  948 

A Cluster is characterized by a number of attributes: 949 

� A unique identifier for the Cluster 950 

� The number of audio channels in the Cluster 951 

� The purpose of each audio channel, such as Voice, Speech, etc. 952 

� The audio channel relationship (or spatial location) of each audio channel in the Cluster 953 

� An indication whether an audio channel is part of an Ambisonic group 954 

There is a Cluster descriptor (CD) associated with each Cluster that fully describes the Cluster. 955 

There are two types of Clusters used in this specification: 956 

� A logical Cluster describes audio channels within the Audio Function (the closed box) where audio channels 957 

are treated as logical concepts. 958 

� A physical Cluster describes physical audio channels, for example when travelling over a connector. 959 

3.13.2 INPUT TERMINAL 960 

The Input Terminal (IT) is used to interface between the Audio Function�s �outside world� and other Units in the 961 

Audio Function. It serves as a receptacle for audio information flowing into the Audio Function. Its function is 962 

to represent a source of incoming audio data after this data has been properly extracted from the original 963 

audio stream into the separate logical channels that are embedded in this stream (the decoding process). The 964 

logical channels are grouped into a Cluster and leave the Input Terminal through a single Output Pin. 965 

An Input Terminal can represent inputs to the Audio Function other than USB OUT endpoints. A Line-In 966 

connector on an audio device is an example of such a non-USB input. However, if the audio stream is entering 967 

the Audio Function by means of a USB OUT endpoint, there is a one-to-one relationship between the 968 

AudioStreaming interface that contains this endpoint and its associated Input Terminal. The class-specific 969 

interface descriptor contains a field that holds a direct reference to this Input Terminal. The Host needs to use 970 

both the AudioStreaming interface and endpoint descriptors and the Input Terminal descriptor to get a full 971 

understanding of the characteristics and capabilities of the Input Terminal. Stream-related parameters are 972 

stored in the AudioStreaming interface descriptors. Control-related parameters are stored in the Terminal 973 

descriptor. 974 

The conversion process from incoming, possibly encoded, audio streams to logical audio channels always 975 

involves some kind of decoding engine. The decoding types range from rather trivial decoding schemes like 976 

converting interleaved stereo 16 bit PCM data into a Left and Right logical channel to very sophisticated 977 
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schemes like converting an MPEG-2 7.1 encoded audio stream into Front Left, Front Left of Center, Front 978 

Center, Front Right of Center, Front Right, Back Left, Back Right and Low Frequency Effects logical channels. The 979 

decoding engine is considered part of the Entity that actually receives the encoded audio data streams (like a 980 

USB AudioStreaming interface). The type of decoding is therefore implied by the value in the bmFormats field, 981 

located in the class-specific AudioStreaming interface descriptor. The associated Input Terminal deals with the 982 

logical channels after they have been decoded. 983 

An Input Terminal has a single Clock Input Pin. The clock signal present at that Pin is used as the sampling clock 984 

for all underlying hardware that is represented by this Input Terminal. There is a field in the Input Terminal 985 

descriptor that uniquely identifies the Clock Entity to which the Input Terminal is connected. 986 

The symbol for the Input Terminal is depicted in the following figure: 987 

Figure 3-4: Input Terminal Icon 988 

 989 

3.13.3 OUTPUT TERMINAL 990 

The Output Terminal (OT) is used to interface between Units inside the Audio Function and the �outside world�. 991 

It serves as an outlet for audio information, flowing out of the Audio Function. Its function is to represent a sink 992 

of outgoing audio data before this data is properly packed from the original separate logical channels into the 993 

outgoing audio stream (the encoding process). The Cluster enters the Output Terminal through a single Input 994 

Pin. 995 

An Output Terminal can represent outputs from the Audio Function other than USB IN endpoints. A speaker 996 

built into an audio device or a Line Out connector is an example of such a non-USB output. However, if the 997 

audio stream is leaving the Audio Function by means of a USB IN endpoint, there is a one-to-one relationship 998 

between the AudioStreaming interface that contains this endpoint and its associated Output Terminal. The 999 

class-specific interface descriptor contains a field that holds a direct reference to this Output Terminal. The 1000 

Host needs to use both the AudioStreaming interface and endpoint descriptors and the Output Terminal 1001 

descriptor to fully understand the characteristics and capabilities of the Output Terminal. Stream-related 1002 

parameters are stored in the AudioStreaming interface descriptors. Control-related parameters are stored in 1003 

the Terminal descriptor. 1004 

The conversion process from incoming logical audio channels to possibly encoded audio streams always 1005 

involves some kind of encoding engine. The encoding engine is considered part of the Entity that actually 1006 

transmits the encoded audio data streams (like a USB AudioStreaming interface). The type of encoding is 1007 

therefore implied by the value in the bmFormats field, located in the class-specific AudioStreaming interface 1008 

descriptor. The associated Output Terminal deals with the logical channels before encoding. 1009 

An Output Terminal has a single Clock Input Pin. The clock signal present at that Pin is used as the sampling 1010 

clock for all underlying hardware that is represented by this Output Terminal. There is a field in the Output 1011 

Terminal descriptor that uniquely identifies the Clock Entity to which the Output Terminal is connected. 1012 

The symbol for the Output Terminal is depicted in the following figure: 1013 
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Figure 3-5: Output Terminal Icon 1014 

 1015 

3.13.4 MIXER UNIT 1016 

The Mixer Unit (MU) transforms a number of logical input channels into a number of logical output channels. 1017 

The input channels are grouped into one or more Clusters. Each Cluster enters the Mixer Unit through an Input 1018 

Pin. The logical output channels are grouped into one Cluster and leave the Mixer Unit through a single Output 1019 

Pin. 1020 

Every input channel can virtually be mixed into all of the output channels. If n is the total number of input 1021 

channels and m is the number of output channels, then there is a two-dimensional array (n · m) of Mixer 1022 

Controls in the Mixer Unit. Not all of these Controls have to be physically implemented. Some Controls can 1023 

have a fixed setting and be non-programmable. The Mixer Unit descriptor reports which Controls are 1024 

programmable in the bmControls bitmap field. Using this model, a permanent connection can be implemented 1025 

by reporting the Control as non-programmable in the bmControls bitmap and by returning a Control setting of 1026 

0 dB when requested. Likewise, a missing (muting) connection can be implemented by reporting the Control as 1027 

non-programmable in the bmControls bitmap and by returning a Control setting of �✁ dB. A Mixer Unit SHALL 1028 

respond to the appropriate Get Request to allow the Host to retrieve the actual settings on each of the (n · m) 1029 

Mixer Controls.  1030 

The symbol for the Mixer Unit can be found in the following figure: 1031 

Figure 3-6: Mixer Unit Icon 1032 

 1033 

3.13.5 SELECTOR UNIT 1034 

The Selector Unit (SU) selects from n Clusters, each containing m logical input channels and routes them 1035 

unaltered to the single output Cluster, containing m output channels. It represents a multi-channel source 1036 

selector, capable of selecting between n m-channel sources. It has n Input Pins and a single Output Pin. 1037 

The symbol for the Selector Unit can be found in the following figure: 1038 
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Figure 3-7: Selector Unit Icon 1039 

 1040 

3.13.6 FEATURE UNIT 1041 

The Feature Unit (FU) is essentially a multi-channel processing unit that provides basic manipulation of multiple 1042 

single-parameter Audio Controls on the incoming logical channels. For each logical channel, the Feature Unit 1043 

optionally provides Audio Controls for the following features: 1044 

� Mute 1045 

� Volume 1046 

� Tone Control (Bass, Mid, Treble) 1047 

� Graphic Equalizer 1048 

� Automatic Gain Control 1049 

� Delay 1050 

� Bass Boost 1051 

� Loudness 1052 

� Input Gain 1053 

� Input Gain Pad 1054 

� Phase Inverter 1055 

In addition, the Feature Unit optionally provides the above Audio Controls but now influencing all channels of 1056 

the Cluster at once. In this way, �master� Controls can be implemented. The master Controls are cascaded after 1057 

the individual channel Controls. This setup is especially useful in multi-channel systems where the individual 1058 

channel Controls can be used for channel balancing and the master Controls can be used for overall settings. 1059 

The logical channels in the Cluster are numbered from one to the total number of channels in the Cluster. The 1060 

�master� channel has channel number zero and is always virtually present. 1061 

The Feature Unit descriptor reports what Controls are present for every channel in the Feature Unit and for the 1062 

�master� channel. All logical channels in a Feature Unit are fully independent. There exist no cross couplings 1063 

among channels within the Feature Unit. There are as many logical output channels, as there are input 1064 

channels. These are grouped into one Cluster that enters the Feature Unit through a single Input Pin and leaves 1065 

the Unit through a single Output Pin.  1066 

The symbol for the Feature Unit is depicted in the following figure: 1067 

Figure 3-8: Feature Unit Icon 1068 

 1069 

3.13.7 SAMPLING RATE CONVERTER UNIT 1070 

The Sampling Rate Converter (SRC) Unit (RU) is included here as an optional way to indicate where exactly 1071 

within the Audio Function sampling rate conversion takes place. In many cases, it is unnecessary to indicate this 1072 
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point and any SRC Unit can be omitted from the topology without materially affecting the information 1073 

presented to the Host. The primary reason to include the SRC Unit is to accurately report any latencies incurred 1074 

by the Sampling Rate Conversion process. 1075 

The Sampling Rate Converter Unit provides a bridge function between different clock domains within the Audio 1076 

Function. The Sampling Rate Converter does not provide any Audio Controls. It takes the audio on all the logical 1077 

channels in the single input Cluster belonging to a certain clock domain and converts them into the same 1078 

logical channels in the single output Cluster but now belonging to another clock domain.  1079 

There are as many logical output channels, as there are input channels. These are grouped into one Cluster that 1080 

enters the SRC Unit through a single Input Pin and leaves the Unit through a single Output Pin.  1081 

A SRC Unit has two Clock Input Pins. One Clock Input Pin is associated with the single Input Pin of the SRC Unit. 1082 

The other Clock Input Pin is associated with the single Output Pin of the SRC Unit. The clock signals present at 1083 

those two Clock Input Pins identify the two clock domains between which the SRC Unit is converting. Note that 1084 

it is allowed to have both Clock Input Pins connected to clock signals belonging to the same clock domain. 1085 

The symbol for the SRC Unit is depicted in the following figure: 1086 

Figure 3-9: Sampling Rate Converter Unit Icon 1087 

 1088 

3.13.8 EFFECT UNIT 1089 

The Effect Unit (EU) is a multi-channel processing unit that provides advanced manipulation of a multi-1090 

parameter Audio Control on the incoming logical channels on a per-channel basis. For each logical channel, the 1091 

Effect Unit provides one of the following Audio Controls: 1092 

� Parametric Equalizer Section 1093 

� Reverberation 1094 

� Modulation Delay 1095 

� Dynamic Range Compressor 1096 

In addition, the Effect Unit optionally provides one of the above Audio Controls but now influencing all 1097 

channels of the Cluster at once. In this way, a �master� Control can be implemented. The master Control is 1098 

cascaded after the individual channel Controls. This setup is especially useful in multi-channel systems where 1099 

the individual channel Controls can be used for channel balancing and the master Control can be used for 1100 

overall settings. 1101 

The logical channels in the Cluster are numbered from one to the total number of channels in the Cluster. The 1102 

�master� channel has channel number zero and is always virtually present.1103

The Effect Unit descriptor reports what Controls are present for every channel in the Effect Unit and for the 1104 

�master� channel. All logical channels in an Effect Unit are fully independent. There exist no cross couplings 1105 

among channels within the Effect Unit. There are as many logical output channels, as there are input channels. 1106 

These are grouped into one Cluster that enters the Effect Unit through a single Input Pin and leaves the Unit 1107 

through a single Output Pin.  1108 

If the Effect Unit is an explicit member of a Power Domain, then switching the Power Domain to any Power 1109 

State other than D0 shall render the Unit non-functional and its output is undefined. Explicit bypass 1110 

functionality may be required to preserve the integrity of the signal path. 1111 
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3.13.8.1 PARAMETRIC EQUALIZER SECTION EFFECT UNIT 1112 

The Parametric Equalizer Section (PEQS) Effect Unit is used to manipulate and equalize the frequency 1113 

characteristics of the original audio information around a certain center frequency. In order to build a 1114 

parametric equalizer, a number of these PEQS Effect Units may need to be cascaded to obtain the desired 1115 

functionality. The parameters that can be manipulated to obtain the desired equalizing effect are: 1116 

� Center Frequency: the frequency around which the audio spectrum is manipulated. Expressed in Hz. 1117 

� Q Factor: a measure for the range of frequencies around the center frequency that are influenced. 1118 

Expressed as a ratio. 1119 

� Gain: the amount of gain or attenuation at the center frequency. Expressed in dB. 1120 

The algorithm to produce the desired equalization effect can be manipulated on a per-channel basis. The 1121 

master channel concept allows equalization for all channels simultaneously. 1122 

The symbol for the PEQS Processing Unit can be found in the following figure: 1123 

Figure 3-10: PEQS Effect Unit Icon 1124 

 1125 

3.13.8.2 REVERBERATION EFFECT UNIT 1126 

The Reverberation Effect Unit is used to add room acoustics effects to the original audio information. These 1127 

effects can range from small room reverberation effects to simulation of a large concert hall reverberation. A 1128 

number of parameters can be manipulated to obtain the desired reverberation effects.  1129 

� Reverb Type: Room1, Room2, Room3, Hall1, Hall2, Plate, Delay, and Panning Delay. 1130 

� Reverb Level: sets the amount of reverberant sound versus the original sound. Expressed as a ratio. 1131 

� Reverb Time: sets the time over which the reverberation will continue. Expressed in s. 1132 

� Reverb Delay Feedback: used with Reverb Types Delay and Delay Panning. Sets the way in which delay 1133 

repeats. Expressed as a ratio. 1134 

� Reverb Pre-Delay: sets the delay time between original sound and initial reverb reflection. Expressed in ms. 1135 

� Reverb Density: sets the density of the reverb reflections. 1136 

� Reverb Hi-Freq Roll-Off: sets the cut-off frequency of a low pass filter on the reflections. Expressed in Hz. 1137 

It is entirely left to the designer how a certain reverberation effect is obtained. It is not the intention of this 1138 

specification to precisely define all the parameters that influence the reverberation experience (for instance in 1139 

a multi-channel system, it is possible to create very similar reverberation impressions, using different 1140 

algorithms and parameter settings on all channels). 1141 

The symbol for the Reverberation Effect Unit can be found in the following figure: 1142 
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Figure 3-11: Reverberation Effect Unit Icon 1143 

 1144 

3.13.8.3 MODULATION DELAY EFFECT UNIT 1145 

The Modulation Delay Effect Unit is used to add modulation (like chorus) effects to the original audio 1146 

information. A number of parameters can be manipulated to obtain the desired modulation effects.  1147 

� Modulation Delay Balance: controls the ratio of the original sound to that of the effected sound. Expressed 1148 

as a ratio. 1149 

� Modulation Delay Rate: sets the speed (frequency) of the modulator. Expressed in Hz. 1150 

� Modulation Delay Depth: sets the depth at which the sound is modulated. Expressed in ms. 1151 

� Modulation Delay Time: sets the delay that is added to the modulated sound before adding it to the 1152 

original sound. Expressed in ms. 1153 

� Modulation Delay Feedback Level: controls the amount of the modulated sound that is routed back to the 1154 

input of the modulator unit. Expressed as a ratio. 1155 

It is entirely left to the designer how a certain modulation effect is obtained.  1156 

The symbol for the Modulation Delay Effect Unit can be found in the following figure: 1157 

Figure 3-12: Modulation Delay Effect Unit Icon 1158 

 1159 

3.13.8.4 DYNAMIC RANGE COMPRESSOR EFFECT UNIT 1160 

The Dynamic Range Compressor Effect Unit is used to intelligently limit the dynamic range of the original audio 1161 

information. A number of parameters can be manipulated to influence the desired compression. 1162 
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