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National foreword

This British Standard is the official English language version of
EN 61606-2:2004. It is identical with IEC 61606-2:2003. BS EN 61606-1:2004
and BS EN 61606-2:2004 supersede BS EN 61606:1997, which is withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
EPL/100, Audio, visual and multimedia systems and equipment, which has the
responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

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

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword

The text of document 100/695/FDIS, future edition 1 of IEC 61606-2, 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 61606-2 on 2003-12-01.

EN 61606-1 and this European Standard 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with the EN have to be withdrawn (dow) 2006-12-01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 IEC 61606-2:2003 was approved by CENELEC as a European
Standard without any modification.

Documents

Document Sharing Hub

Full document details: BS EN 61606-2:2004


http://www.avadocuments.com/doc/bs-en-61606-2-2004
http://www.avadocuments.com/doc/bs-en-61606-2-2004

Page 3

EN 61606-2:2004
CONTENTS

LIS ToTo Yo 1= TSP PP RPPPP 5
2 NOMMALIVE FEFEIENCES ....ooiiiiiiiiiiiiieeee ettt 5
3 Terms, definitions, explanations and rated values ...............ooiiiiiiii i 5
BT DEfINIIONS e e e 5

3.2 EXplanation Of terMS .. .... e 6

3.3 Digital interface for MeasUremMENTt............oouuiiiiii i e 6

3.4 RAEA VAIUES.....eeiiiiiiie e 6

4 MeaSUMNG CONAITIONS ...ttt 7
4.1 Environmental CONAItIONS.........ooviiiiiiiiiiiiiiiiiiiie et 7

N o Y ST U o] o USRI 7

4.3 Test SigNal frEQUENCIES .......uuui it e e e e e e e e e e e e e e e e eaaaaees 7

4.4 Standard SettiNg .......oooiiiiiiiiii 7

T o (=Yoo aTo 111 To] 11 oV [PPSR 7

4.6 Measuring iNSIIUMENTS .........ooiiiiiiiiii e 7
4.6.1  Digital level Meter .. ... 7

4.6.2  DiStOrtioN MELET ....ooiiiiiiiiie ettt 8

5 Methods of measurement (digital-in/analogue-0ut)..............coeeiiiiiiiiiiiiiiiiiiiiiiieeee 8
5.1 Input/output CharaCteriStiCS .........uuuiiii i 9
5.1.1 Maximum output @amplitude ..o 9

5.1.2 Gain difference between channels............cccccciiiiiiii 9

5.2  Frequency CharacCteriStiCS ........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiie bbb eeeeneeee 10
5.2.1  FreqQUENCY MESPONSE ....uuiiiiiii e ettt e ettt e e et e e e et e e e et e e e et e e e e et e e e eetaeeeeanneeeeennns 10

5.2.2 Group delay (phase liNearity) .........ccccccoiiiiiii 11

5.3  NOISE CharaCteriStiCS. .. .uuuuuuiiiiiiiiiiiiiiiiiiiii e 12
5.3.1  Signal-to-N0iSE ratio.........uuuiiiiiiiiiiiiie e 12

5.3.2  DYNAMIC FANGE.....iiiiiiiiiiiiiiiee e 12

5.3.3  Out-of-band N0ISE ratio ............coiiiiiiiiiiiiiii e 13

5.3.4  Channel Separation..... ... oo 14

5.4  Distortion CharacteriStiCs.......... ... 15
541  Level NON-NNEarity. ... 15

5.4.2 Distortion @and NOISE ...........ccevviiiiiiiiiiiiiii 16

5.4.3  Intermodulation ..........cooviiiiiiiiiiiiiiiiii e 16

6 Methods of measurement (analogue-in/digital-Out) ... o s s s 17

Docliments

Document Sharing Hub

Full document details: BS EN 61606-2:2004


http://www.avadocuments.com/doc/bs-en-61606-2-2004
http://www.avadocuments.com/doc/bs-en-61606-2-2004

Page 4
EN 61606-2:2004

6.1 Input/output CharaCteriStiCS ........uuuuiiieiieee e 17
6.1.1  Analogue to digital level calibration............cccccccciiii 17

6.1.2 Maximum allowable input amplitude ............ccoooiiiiiiiii e 19

6.1.3  Gain difference between channel and tracking error...........cccccccccciiiiiiiiii 21

6.2  Frequency CharacteriStiCS . ......ovuuii i 23
6.2.1  FrEQUENCY MESPONSE ..ot e e eeeeeeiii e e e e e e e et e e e e e e e ee et e e e e e e eeeeaan e e e e e eeeeennnnnnes 23

B.2.2  GrOUP AEIAY .ovveiiiii e 24

6.3  NOISE CharaCteriStiCS. .. . uuuuiuiiiiiiiiiiiiiiiiii e 26
6.3.1  Signal-to-noise ratio (idle channel NOISE) .........ccccoeeiiiiiiiiiiii e, 26

LR I B Y/ F= 1o T (o = o o = PP 28

6.3.3  FOlded NOISE ....cooiiiiiiiiiii 29

6.3.4  CroOSSalK ..ooiiiiiiiiiii e 31

6.3.5 Channel Separation ... .. ..o 33

6.4  Distortion CharacterisStiCs.......... ... 35
6.4.1  Level NON-lNearity. ... 35

6.4.2  Distortion @and NOISE ...........ccovviiiiiiiiiiiiii 37

6.4.3  INtermodulation ............oooiiiiiiiiiiiiiiii 38

Table 1 — Levels for MeasuremMENt ... ... e 15
Table 2 — Upper limited measuring freQUENCY ........ i 30

Annex ZA (normative) Normative references to international publications with their
corresponding European pUBlICAtIONS .........ooiiiiiiiiiii e 40

Documents

Document Sharing Hub

Full document details: BS EN 61606-2:2004


http://www.avadocuments.com/doc/bs-en-61606-2-2004
http://www.avadocuments.com/doc/bs-en-61606-2-2004

Page 5
EN 61606-2:2004

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

Part 2: Consumer use

1 Scope

This part of IEC 61606 deals with the basic measurement methods of the audio characteristics of the
digital audio part of audio and audiovisual equipment for consumer use. The common measuring
conditions and methods are described in IEC 61606-1. Specific conditions and methods of
measurement for consumer equipment are given in this standard.

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 61606-1, Audio and audiovisual equipment — Digital audio parts — Basic measurement methods
of audio characteristics — Part 1: General

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

IEC 60958 (all parts), Digital audio interface

IEC 61883-6, Consumer audio/video equipment — Digital interface — Part 6: Audio and music data
transmission protocol

IEC 61938, Audio, video and audiovisual systems — Interconnections and matching values —
Preferred matching values of analogue signals

3 Terms, definitions, explanations and rated values

3.1 Definitions

For the purposes of this part of IEC 61606, the terms and definitions given in IEC 61606-1 as well as
the following apply.
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3141

analogue full-scale amplitude
the nominal signal level of an EUT corresponding to the digital full-scale level

NOTE In order to accommodate the EUT in an audio system, it is recommended that the analogue full scale amplitude has

the value defined in IEC 61938. In the case of general purpose audio for consumer equipment, the amplitude is 2 V r.m.s.

3.1.2

normal measuring level
analogue signal level equal to —20 dB of analogue full-scale amplitude

313

normal source impedance
the value defined in IEC 61938, or in the case of general purpose audio for consumer equipment,
2,2k

314

normal load impedance
the value defined in IEC 61938, or in the case of general purpose audio for consumer equipment, 22
kQ

3.2 Explanation of terms

See 3.2 of IEC 61606-1

3.3 Digital interface for measurement

This standard can be applied to IEC 60958 or IEC 61883-6.
Other interfaces having the same specification as in 3.1 of IEC 61606-1 may also be used.

3.4 Rated values

For a full explanation of these terms, see IEC 60268-2. The following are rated conditions for digital
audio equipment which should be specified by the manufacturer:

e rated supply voltage;

e rated supply frequency;

e rated pre-emphasis and de-emphasis characteristics;

e rated digital input word length;

e rated sampling frequencies.
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4 Measuring conditions

The measuring conditions applied in this part are the same as those given in IEC 61606-1, together
with those given below.

4.1 Environmental conditions

As in IEC 61606-1.

4.2 Power supply

As in IEC 61606-1.

4.3 Test signal frequencies

As in [EC 61606-1.

4.4  Standard setting

As in [EC 61606-1.

4.5 Preconditioning

As in IEC 61606-1.

4.6 Measuring instruments

All specifications given in IEC 61606-1 are applicable, together with those given below.

4.6.1 Digital level meter

The r.m.s. signal level, 7, is calculated from the digital data within the in-band frequency range.
One method of calculation is as follows:

When the frequency components are calculated by the FFT method, the signal level is calculated as
follows. All of the frequency components which are within the in-band frequency range are
calculated using the following equation:

(.2 42 2 21172
Viotal = (Vi +Vi2 + Vig® + ... Vi)

The signal level Sin dBgg is calculated from the following equation:
S dBgg = 20 logqg (Viotal /Vsu )
where 75, is the r.m.s. value of the full-scale amplitude of a 1 kHz signal.
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The number of data points for the FFT calculation is greater than the value of fs. The window used
for the measurement shall be the minimum window having the following parameters:

W(t) = 1/L [ag + aycos(2nt/L) + aycos(4nt/L) + a3c0s(6mt/L)]
where
L is the number of data points.
ag =0,363 491 2
aq = 0,489 268 2
a, =0,136 508 8
a3 =0,0107318

t<LI2

NOTE If the signal level is calculated directly using digital data, it should be filtered to the in-band frequency range before

the calculation.

4.6.2 Distortion meter

Calculate the ratio of the total signal output to the noise and distortion component.
NOTE One measurement method is as follows.

The r.m.s. signal level, 7, is calculated from the resultant in-band frequency components of the
fast Fourier Transformation (FFT) of the processed input signal:

— (.2 2 2 2\1/2
Viotal = (Vi1“ + Vig® + Vizg® + ... Vin©)

VN, is obtained by the FFT for frequency ranges from 4 Hz to £, which is 1/1,5 of the measuring
frequency and f which is 1,5 times the measuring frequency to the upper limit frequency fyax, V' i8
derived from the following equation:

PN (V2 + V2 + Vig? + VD) + (P + Vined® + Vimax )12
The total distortion D is obtained from the equation:
D% = VN / Vtotal X 100

The conditions for the measurement are the same as those for the digital level meter.

5 Methods of measurement (digital-in/analogue-out)

The methods of measurement described in the following subclauses apply to the equipment where
the input signal is a digital audio signal and the output signal is an analogue signal. All the
specifications described in IEC 61606-1 which correspond to this standard are applied to these

subclauses. Documents
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These subclauses specify the details of measurement methods for consumer use equipment.

If the EUT provides two or more channels, all channels should be measured in the same way. The
word length and sampling frequency shall be stated in the expression of the results of the
measurement.

5.1 Input/output characteristics
5.1.1 Maximum output amplitude
5111 Input signal

Frequency: 997 Hz

Signal level:  full-scale level.

5.1.1.2 Procedures

Set the EUT to the standard setting specified in 4.4.

Apply the input signal to the EUT.

Adjust the level control and measure the maximum output voltage which does not show clipping and
has total distortion of less than 1 %.

5.1.2 Gain difference between channels
51.21 Method of measurement

Connect the EUT and measured equipment as in Figure 1.

Digital signal . In-band level
EUT Narrow band-pass filter

generator meter

IEr 24N7/N°

Figure 1 — Connection diagram of equipments

5.1.21.1 Input signal

Frequency: 997 Hz.

Signal level:  normal measuring level (=20 dBgg).
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5.1.21.2 Procedure

a) Setthe EUT to the standard settings specified in 4.4.

b) Adjust the gain control (if any) to the maximum position. Apply the same input signal to all
channels to be measured, either simultaneously or in turn.

c) Measure the output level of each channel.

d) The gain difference between the channels is expressed in dB.

5.2  Frequency characteristics
5.2.1 Frequency response
5.211 Method of measurement

Connect the EUT and measured equipment as in Figure 2.

Digital signal In-band level
EUT S
generator meter

IFN 24N8/NR

Figure 2 — Connection diagram of equipments

52111 Input signal

a) Reference signal

Frequency: 997 Hz.

Signal level:  normal measuring level (=20 dBgg).
b) Test signal

Frequency: in the case of the discrete frequency method see IEC 61606-1, Table 1. In the
case of the sweep frequency method see IEC 61606-1, Table 2.

Signal level:  normal measuring level (=20 dBgg).

5.211.2 Procedure

a) Setthe EUT to the standard settings specified in 4.4.
b) Apply a reference signal to the EUT and measure the output signal with the r.m.s. level meter.

c) Repeat the same measurement as in b) for the test signals. Calculate the voltage ratio between
measurement b) and c) in dB.

d) The results are presented in a table or graphically.
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5.2.2 Group delay (phase linearity)
5.2.21 Method of measurement

Connect the EUT and measured equipment as in Figure 3.

Digital signal Analogue delay time
EUT
generator meter

IFN 24nQ/NR

Figure 3 — Connection diagram of equipments

5.2211 Input signal

The signal generator for group delay measurement (described in IEC 61606-1, 4.6.1.3.1) shall be
used.

5.2.21.2 Procedure

a) Setthe EUT to the standard settings specified in 4.4.
b) Apply the input signal to the EUT.

c) Analyze the output waveform from the EUT using FFT equipment to obtain the phase ¢ (degree)
of the 1 kHz signal and calculate the delay time 7z from the following equation:

7 =(—dr /360) x (1/997)

d) Repeat analyzing the testing frequency to obtain the phase ¢c and the delay time 7. from the

following equation.
7c = (~dc 1360) x (11f)
If the phase wraps in excess of 360°, the reading shall be adjusted before computing the above
equation.
e) The group delay difference(zzc) and phase linearity (¢rc) at the measured frequency can be
obtained from following equations.
RC~ R-TC
¢RC = TRC x 360 X‘f
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5.3 Noise characteristics
5.31 Signal-to-noise ratio
5.3.1.1 Method of measurement

Connect the EUT and measured equipment as in Figure 4.

Digital signal Weighting In-band level

EUT Low-pass filter .
generator filter meter

IEC 241Nn/N°

Figure 4 — Connection diagram of equipment

5.3.1.1.1 Input signal

Signal (A): Signal level = Full-scale level.
Frequency = 997 Hz.

Signal (B): Digital zero.

5.3.1.1.2 Procedure

a) Setthe EUT to the standard settings specified in 4.4.
b) Apply the signal (4) to the EUT and note the reading of the meter as 4 dBgg.

c) Apply the signal (B) to the EUT and note the meter reading B dBg.

d) The signal-to-noise ratio SN in dB is obtained from the equation: SN = (4 — B).

5.3.2 Dynamic range
5.3.2.1 Method of measurement

Connect the EUT and measured equipment as in Figure 5.

Digital signal Weightin Analogue
EUT || Voltage || Low-pass filter |— gning — g
generator amplifier filter distortion meter

IEC 2411/N°

Figure 5 — Connection diagram of equipment

NOTE If the analogue distortion meter has sufficient amplification for the measurement, the voltage amplifier may not be

needed.

5.3.2.1.1 Input signal

Frequency: 997 Hz.

Signal level: —60 dBgs. Documents
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