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Foreword

The text of document 100/694/FDIS, future edition 1 of IEC 61606-1, prepared by IEC TC 100, Audio,
video and multimedia systems and equipment, was submitted to the IEC-CENELEC parallel vote and
was approved by CENELEC as EN 61606-1 on 2003-12-01.

This European Standard and EN 61606-2 supersede EN 61606:1997.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-12-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International:Standard 1EC 61606-1:2003 was ‘approved by!CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE  When an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60038 (mod) -V IEC standard voltages ? HD 472 S1 1989 2
+ corr. February 2002

IEC 60107-5 -1 Recommended methods of EN 60107-5 1992 ¥
measurement on receivers for television
broadcast transmissions
Part 5: Electrical measurements on
multichannel sound television receivers
using the NICAM two-channel digital
sound-system

IEC 60268-2 - Soundssystem equipment HD 483.2 S2 1993 2
Part 2: Explanation of general terms and
calculation methods

IEC 60268-3 -0 Part 3" Amplifiers | EN 60268-3 2000 ¥

+ corr. January 2002
IEC 60958 Series Digital audio interface EN 60958 Series
IEC 61079-4 - Methods of measurement on receivers - -

for satellite broadcast transmissions in
the 12 GHz band

Part 4: Electrical measurements on
sound/data decoder units for the digital
subcarrier/NTSC system

IEC 61079-5 - Part 5: Electrical measurements on EN 61079-5 1993 ¥
decoder units for MAC/Packet systems

IEC 61883-6 - Consumer audio/video equipment - EN 61883-6 2002 ¥
Digital interface
Part 6: Audio and music data
transmission protocol

1) Undated reference.
2) The title of HD 472 S1 ist "Nominal voltages for low voltage public electricity supply systems".

3) valid edition at date of issue.
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Publication Year
IEC 61938 -
ISO 266 -b

ITU-R BS 468-4 -V

AES 17 -

Title

Audio, video and audiovisual systems -
Interconnections and matching values -
Preferred matching values of analogue
signals

Acoustics - Preferred frequencies

Measurement of audio-frequency noise
voltage level in sound broadcasting

AES standard method for digital audio
engineering - Measurement of digital
audio equipment

EN/HD

EN 61938
+ corr. February

EN ISO 266

Year

1997 ¥
1997

1997 ¥



INTERNATIONAL IEC
STANDARD 61606-1

First edition
2003-10

Audio and audiovisual equipment —
Digital audio parts — Basic measurement
methods of audio characteristics —

Part 1:
General

© IEC 2003 — Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

PRICE CODE T

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas dnekTpoTexHuyeckaa Komuccusa For price, see current catalogue




-2- 61606-1 © IEC:2003(E)

CONTENTS

FOREWORD ...ttt ettt e et e e et e et e et e et e et eaa e an e e an e an e e e e aaes 4
S T o7 0 o 1= 1S 6
A (o] 4 B YT =) £ = g Lo = PPN 6
3 Terms, definitions, explanations and rated values................ccocoiiiii i 7
4 Measuring CONAItIONS ... i e 10
4.1 Environmental CONAitiONS ... ..o 10
4. P OWET SUPPIY i 10
4.2.1  SUPPIY VOIAGE e 10
A o (= To [ L=t o (o3 (= PP 10

4.2.3 High-frequency and harmonic components (or ripples) in the power
SUPPIY OULPUL e e 10
4.3 Test signal freQUENCIES ... cuuieei e 10
4.4 Standard Setting ... 11
4.4.1 Standard input conditions for the EUT..........coooiiiiiiiii e, 11
4.4.2 Standard output conditions for the EUT........c..cooiiiiii i, 11
4.4.3 Standard setting of controls input terminals, and output terminals.............. 12
4.5 PreCONAItiONINg ..o 12
4.6 Measuring iNStFUMENtS g b o i - e Hr B T ome - T 5 B3 T80 7T B T T F e e eeeeeeeneeneeneenneees 12
4.6.1  Signal generator .o e 12
4.6.2 Filter. oo LR S e L 14
4.6.3  LeVel Meter. e 15
4.6.4 Distortion meter..... SIS L EN ALA0G L2004 o e 16
4.6.5 Frequenceymeter. /calalogsiandards/sibai20c] 10-83¢0:4186:-a397- ....oooiiiieie, 17
4.6.6 Group delay meter . 17
4.6.7 Analogue spectrum analyzer ... .. ..o 18
4.6.8 Digital waveform moOnitor.........ooiii e 18
4.6.9 Voltage amplifier... ... 19
4.6.10 Standard digital player ... ..o 19
5 Methods of measurement (digital-in/analogue-out) ... 19
5.1  Input/output characteristiCs ... 19
5.1.1  Maximum output amplitude ..........cooooiiiiii 19
5.1.2 Gain difference between channels and tracking error...............cc.ccoceiiinis 20
5.2  Frequency characteristiCs ... ..o 20
5.2.1  FreqUENCY FESPONSE . ouuitiit ittt et e e et e e e et e e e e e eennas 20
5.2.2 Group delay (phase linearity) .......ccocoviiiiiiii 20
5.3 NO0ise CharacteriStiCs ..o 20
5.3.1 Signal-to-noise ratio (idle channel NOISe) ........ccoviiiiiiiii 20
5.3.2  DYNAMIC FANGE .. ittt e e e et et et et et en e 21
5.3.3  Out-of-band Noise ratio ..o 21
5.3.4 Channel separation.........ccooiiiiiiiii 21
5.4 Distortion characteriStiCs ... 21
5.4.1  Level NON-lNEarity ..o e 21
5.4.2  Distortion and NOISE ...t 22

5.4.3  INtermodulation . ... 22



61606-1 © IEC:2003(E) -3-

6 Methods of measurement (analogue-in/digital-out)..........c..cooiiiiiiii 22
6.1 Input/output characteriStics........ooiiiiii 22
6.1.1 Analogue to digital level calibration................coiiiiii 22

6.1.2 Maximum allowable input amplitude...........ccoooiiiiii 22

6.1.3 Gain difference between channel and tracking error...........ccc.ccooiiiiiin, 23

6.2 Frequency characteristiCs . ..o 23
B.2.1  FreqUENCY NS PONSE ettt ettt ettt ettt e et e e et e e e e e et e ee e e et e e e e eneanas 23

6.2.2  GroUP GeIAY ..ottt 23

6.3  NOIiSE CharaCteriStiCs ..o 24
6.3.1 Signal-to-noise ratio (idle channel NOISe) ...........ccoiiiiiiiii i, 24

6.3.2  DYNAMIC FBNGE .. et it 24

6.3.3  FOldEd NOISE ..o 24

6.3.4  Cross-talk .oeie e 24

6.3.5 Channel separation...........cooiiiiiiii 25

6.4 Distortion characteristiCs ... ..o 25
6.4.1  Level NON-INEarity ..o 25

6.4.2 Distortion @and NOISE ...t 25

6.4.3 Intermodulation ... .. ... e 25

Figure 1 — Analogue test signal waveform ... .. ... e 13
Figure 2 — Digital testisignal waveform..\. . 2 i . i Ve Y 14
Table 1 — Actual frequencies used in the measurement................ocoi e, 10

Table 2 — Impulse conditions and meastring/ range L. 200 ..o e 17



1)

2)

3)

4)

5)

6)
7)

8)

9)

-4 - 61606-1 © IEC:2003(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO AND AUDIOVISUAL EQUIPMENT - DIGITAL AUDIO PARTS -
BASIC MEASUREMENT METHODS OF AUDIO CHARACTERISTICS -

Part 1: General

FOREWORD

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

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

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that serdse." While @ll" feasonable\efforts» are, made ito ensurelthat ithe technical content of IEC
Publications is accurate,"IEC ‘cannot be held responsible for the"way in‘which they are used or for any
misinterpretation by any end user.

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

IEC provides no marking procedure, to,indicate, its, approval and,cannot be rendered responsible for any
equipment declared to be in conformity with-an 1EC Publication.

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

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

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

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

International Standard IEC 61606-1 has been prepared by IEC technical committee 100:
Audio, video and multimedia systems and equipment.

IEC 61606-2 and this standard cancel and replace IEC 61606 (1997). This first edition of
IEC 61606-1 constitutes a technical revision.

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

FDIS Report on voting
100/694/FDIS 100/715/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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



61606-1 © IEC:2003(E) -5-

IEC 61606 consists of the following parts under the general title Audio and audiovisual
equipment — Digital audio parts — Basic measurement methods of audio characteristics:

Part 1: General
Part 2: Consumer use
Part 3: Professional use’

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

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

e amended.

A bilingual edition may be issued at a later date.

1 Under consideration.
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AUDIO AND AUDIOVISUAL EQUIPMENT - DIGITAL AUDIO PARTS -
BASIC MEASUREMENT METHODS OF AUDIO CHARACTERISTICS -

Part 1: General

1 Scope

This part of IEC 61606 deals with the basic methods of measurement of the audio
characteristics of the digital audio part of audio and audiovisual equipment for both consumer
and professional use.

The common measuring conditions and methods, described in this standard, are used for the
measurement of the performance characteristics of equipment having an audio bandwidth
equal to approximately one-half of the sampling frequency of a system, where the audio
information is processed in the form of digital data. CD players, DAT recorders, digital
amplifiers, digital sound broadcast receivers and television broadcast receivers with digital
sound are examples. Methods specified in this standard are not applicable to systems
incorporating bit-rate reduced digital audio signals that have data loss.

This standard describes tests for equipment which has digital input with analogue output and
analogue input with digital output. Future revisions of this standard will cover digital-in/digital-
out and analogue-in/analogue-out tests:

This standard does not apply to'power amplifiers:

NOTE 1 A digital audio system having an analogue input and an analogue output with digital signal processing
may have different characteristics from those of‘a pure-analogue-audio system due to sampling of the audio signal
and performance of incorperatedCA/Ds and.:D/Alconverters.(Measurement methods escribed in IEC 60268-3 may
not give correct results when applied toja|digital system;

NOTE 2 The methods described are mostly based on sampling frequencies of 32 kHz and higher.
NOTE 3 For tests of those systems of digital-in — digital-out, and analogue-in — analogue-out test, refer to AES 17.

NOTE 4 This standard is planned to provide the industry with a harmonized set of methods of measurements for
digital audio equipment as described in the first edition of IEC 61606 (1997), AES 17 and EIAJ CP-2i50.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60038, /EC standard voltages

IEC 60107-5, Recommended methods of measurement on receivers for television broadcast
transmissions — Part 5: Electrical measurements on multichannel sound television receivers
using the NICAM two-channel digital sound system

IEC 60268-2, Sound system equipment — Part 2: Explanation of general terms and calculation
methods

IEC 60268-3, Sound system equipment — Part 3: Amplifiers

IEC 60958 (all parts), Digital audio interface
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