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Abstract

This report is intended to accompany AES50 “ High-resolution multi-channel audio interconnection (HRMAI)” .
It provides additional background, rationale and implementation advice. It should be read in conjunction with
AES50-2011. In particular, the first section of this document provides an overview of the technology, which
may aid understanding of the context of the standard.

An AES report implies a consensus of those directly and materially affected by its provisions who have
approved it as representing the views of their AES Standards Committee subcommittee but not of the AES as a
whole. It is not a standard. It is intended as a guide to aid the manufacturer, the consumer, and the general
public. The existence of an AES report does not in any respect preclude anyone, whether or not he or she has
approved the document, from manufacturing, marketing, purchasing, or using products, processes, or
procedures not in agreement with the report. Publication does not assume any liability to any patent owner, nor
does it assume any obligation whatever to parties using the report. This document is subject to periodic review
and users are cautioned to obtain the latest printing.

E 2011-01:%4 printing

ocuments

Document Sharing Hub

Full document details: AES R6 2018


http://www.avadocuments.com/doc/aes-r6-2018
http://www.avadocuments.com/doc/aes-r6-2018

AES-R6-2011

-2 -
Contents
L670] 01 =] o1 £ T O P PP OPPPPPUTPRRN 2
LT =TV o T o TP 3
OB oL {oYo LU Tox {10 o [P PSP PPN 4
L OV EBIVIBW ..ottt ettt ettt h etttk b ekt e o2kt e ket eeh et e e hb e e 22kt e e ke e e eab e e eab e e e ke e e eab e enb e e eabe e e abbeeanbeeenbeeenes 5
1.1 Data tranSMISSION OVEIVIEW .....cocuuiiiiiiiiiieriieeetie ettt ettt et ee e bt e e sbee e sabe e sbe e e abeeesbbeesabeeabeeesbeeeabeeesnneens 5
1.2 Audio ClOCK tranSMISSION OVEIVIEW ........oiiiiiiiiiiieiitieetie ettt ettt ee et ettt e et e e et e e sabe e s sbe e e saeeesaneeas 5
1.3 AUdIO CIOCK rECEPLION OVEIVIEW ....ccuiiiie ettt et e st e e e e satae e e s snte e e e snae e e e snbaeeesneaeeeanns 6
1.4 Audio sample SYNCRIONISAION .........c.uiiiiiiiie et e e e e e sb e e e s nnreeeeanns 6
1.5 Physical Layer SYNChrONISAtION. .........coiiiiiiie ettt ree e e e e et ee e e e st e e e s nnreeeeanns 7
G XU T [ To I - V2 11T OSSPSR 7
1.7 Connection types and QULO-CrOSSOVET .........cciiciiieiiitieeesiieeeeiaieressstteeassstaeeesataeeesaseeeeassesesassseesans 8
S AN 0D 'C1 T VA =X = W oo ] 1= o i o o [ SO 9
2 PRYSICAI MEATUM ..ottt bttt h e s h e et e e bt e e sae e e sab e e eabe e e e e e nabeesabeesabeeenes 9
0 I O o] 1= 1/ o =SSOSR 9
A ©fo ] ol T=Tod o] g 1Y/ o[ T PP PPRTTR 9
2.3 Medium dependent interface (MDI)........ccoiiiiiiiiiee e eerrae e e e araee s 9
A N ANE (o [To X0 = Y= W o] )V (o= | F= 1Y =] SR 10
2.5 Synchronization signal pPhYSICal [AYEF ..........eiiiiiiri e 10
2.6 Synchronization SigNal QULO-CIrOSSOVET .........ceciiuiieiiiieeeeiiie e e setee e e st e e s stee e e s atae e e santeeaesnnaeeeeaseeeas 10
3 AUdio data frame FOFMAL .........oo et s e bbb e e saee s 11
3.1 WAhY fTamES @IE USEU .....oee ettt s e e st e e e st e e e st e e e s anta e e e anneaeaesrteeeesnneeeens 11
3.2 Ethernet MAC COMPALIDIlITY ....ccocueeeeeiiee e e et ae e e naeeeas 11
3.3 Protocol identifiCatiON ...........ooiiiiiiie e bbb 11
3.4 Frame format identifier NEATEN ............ooiiiiiiii s 11
4 Frame payload fOrMatting .......occoi oo ee e e e s e e e e nar e e e eare e e s rae e e e nnrees 12
N @ V=T V1= PSSP 12
4.2 PCM sample subframe formatting...........ooooiiiri oo 13
R o V= 1o I T g (o] g ol o T ¢ =Tod 1T ] o A RO R VST PTPR 14
5 AUXITAIY AAtA SYSTEIM ..ottt ettt e e s bt e e sab e e e abe e e beesabeeebeeesaee s 16
5.1 OVEIVIBW ..ottt ettt bttt a ekt b e e b et e s hb e e £ a ke a2 a b et e b b e e ehb e e eabe e e be e e bt e anbe e ebeeebeeenane s 16
5.2 Auxiliary data frame demarCation .............ccuiiiiiiie e 16
5.3 Auxiliary data frame formatting ..........cceeeioiiiie i 17
6 HRMAI SYNCRIONISALION ...eiiiiieiie ettt s ab e s be e e ie e e steesbeeenane s 17
6.1 SYNChroniSation SIgNAI ...........eeiiiiiii e s e et e e st e e e s aa e e e sn e e e eneaeeesnaeeeas 17
6.2 Link initialization mode and synchronisation signal phase indicators...........ccccecvveeviiieeeiiieeeens 18
6.3 Audio stream SyNChronisation MAarkErS...........occciieiiiiie e naee s 19
L S - (= (o VA 7= 1 10T SRR 20

2011-08s24 printi
Bocuments

Document Sharing Hub

Full document details: AES R6 2018


http://www.avadocuments.com/doc/aes-r6-2018
http://www.avadocuments.com/doc/aes-r6-2018

AES-R6-2011

Foreword

This foreword is not part of AES-R6-2005 AES project report - Guidelines for AES standard for digital audio
engineering - High resolution multi-channel audio interconnection (HRMAI), AES50-2005.

The draft of this report was written by M. Page for task group SC-02-02-H.

The membership of the task group included: P. Eastty, C. Gaunt, J. Grant, S. Harris, J. Mctigue, M. Page, S.
Scott, T. Thompson, and M. Y onge.

JGrant, Chair

R. A. Finger, Vice-Chair
SC-02-02

2005-03-08

Foreword to Edition 2
This new edition contains amendments and expansions resulting from a real-world implementation of the
AES50-2005 standard and complements the AES50-2011 revision.

J. Grant, Chair SC-02-02 AES Standards working group on digital audio interfaces
2011-05-04
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AES project report -
Guidelines for AES standard for
digital audio engineering -
High resolution multi-channel audio
Interconnection (HRMAI), AES50

0 Introduction

This report is intended to accompany AES50, “High-resolution multi-channel audio interconnection”. It
provides additional background, rationale and implementation advice and should be read in conjunction with
AES50-2011 which revises the earlier AES50-2005. In particular, the first clause of this document provides an
overview of the technology, which may aid understanding of the context of the standard.

The High Resolution Multi-channel Audio Interconnection provides a bi-directional, point-to-point connection
for up to 48 channds of digital audio in a variety of formats. The link uses a single Category 5 (or better)
structured-wiring data cable, and is designed for operation in a studio environment.

The system uses the 100Base-TX physical layer of Fast Ethernet (ISO/IEC 8802.3:2000(E) Sections 22/23,
together with ANSI X3.263-1995) to transfer framed digital audio data. Audio synchronization is maintained
by transmitting a 64f (for example, 2,8224 MHz, if f,= 44,1 kHz) audio clock signal in parallel with the audio
data, utilising the extrasignal pairs on a structured wiring data cable.

Throughout this document, the term “f.” is used to denote a base audio sampling frequency. This may be
44,1 kHz or 48 kHz, irrespective of sampling frequency multipliers typically used for high-resolution digital
audio (e.g. 2, 4, 8). If variable sample rate operation (“varispeed”) is required, f, may range from 44,1 kHz
-125%to 48 kHz +12,5 % (38,5875 kHz to 54 kHz). Varispeed capability isoptional.

Unless otherwise stated, referencesto figures, tables, etc. are interna to this report; references to “the standard”
are to AES50-2011, and all other references are as written. Definitions and abbreviations are also set out in the
standard.
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1 Overview

1.1 Datatransmission overview
Anillustration of the audio data transmission system is shown below in figure 1.
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Note 1: MIl is Media Independent Interface according to IEEE802.3 (2000) section 2.2, or
equivalent
Note 2: HRMAI logic is typically implemented in a programmable logic device (FPGA)

Figure 1: HRMAI data transmission system

An Ethernet physical layer is used for the following reasons

* Provides achannel bit rate of 100 Mbit/s

* Proven physical medium technology

» Robust error performance

 Easy to implement with standard components

» Proven EMC compliance for a 100 Mbit link on standard unscreened Category 5 cable.
All audio datalinks are fully bi-directional.

1.2 Audio clock transmission overview

A 64f, audio synchronisation clock signal is transferred on the cable pairs not used by data, such that the
receiving transceiver can resynchronise the received audio data to reconstitute the audio bitstreams. This clock
signal also contains indication of the fs word clock phase, multiplexed via periodic modulation of one edge of
the clock signal. A clock transmitter and data transceiver section isillustrated in figure 2. The clock signal isa
transformer-coupled M-LVDS (Multipoint Low-V oltage Differential Signalling) signal.

2011-08s24 printi
Ddclments

Document Sharing Hub

Full document details: AES R6 2018


http://www.avadocuments.com/doc/aes-r6-2018
http://www.avadocuments.com/doc/aes-r6-2018

