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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: General

FOREWORD

omprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
ps closely

Technlical Reports, Publicly Available Specifications (PAS) and Guides
idation(s)”). Their preparation is entrusted to technical committees; any

Ernational
from all

National
nt of IEC
r for any

blications
vergence
indicated in

b for any

perts and
amage or
fees) and
bther IEC

whether direct or indirect, or for costs (|nc|ud|ng legal
he. p bI| ation/use of, or reliance upon, this IEC Publication or any

Publig
8) Attent ' ative’ references cited in this publication. Use of the referenced publications is
indispen applfcation of this publication.

9) Attent i ibility that some of the elements of this IEC Publication may be the pubject of
paten{ ri S EC haN not¥e held responsible for identifying any or all such patent rights.

Internatjonal Standard IEC 61606-1 has been prepared by IEC technical committee 100:
Audio, video and multimedia sysiems 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.
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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

*« reconfirmed;

e withdrawn;

. repl:laced by a revised edition, or

e amended.

A bilingpal edition may be issued at a later date.

@%
8

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

measur¢ment of the performance characteristics of equipment hg

equal t¢ approximately one-half of the sampling frequency of
information is processed in the form of digital data. CD p
amplifiefs, digital sound broadcast receivers and televisio
sound are examples. Methods specified in this standa
incorpofating bit-rate reduced digital audio signals that

This stgndard describes tests for equipment whi
analogue input with digital output. Futufe\revisi
out and|analogue-in/analogue-out test

NOTE 1 |A digital audio syste
may have] different characteris
and perfo
not give G

NOTE 2
NOTE 3

NOTE 4
digital au

2 Noi

The foll
For datgd refe
of the referenced dacdment (including any amendments) applies.

ences,\only the edition cited applies. For undated references, the lates

audio
digital
ith digital
systems

put and
/digital-

rocessing
dio signal
68-3 may

ES 17.

ments for

cument.
edition

IEC 60038, IEC 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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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 sub-carrier NTSC system

IEC 61079-5, Methods of measurement on receivers for satellite broadcast transmissions in
the 12 GHz band — Part 5: Electrical measurements on decoder units for MAC/packet systems

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

ISO 264, Acoustics — Preferred frequencies
ITU-R BP 468-4, Measurement of audio-frequency noise voltage g Sting

AES 17
equipmg

udio

3 Tern

31 T

For the

3.1.1

digital audio signal
series O

NOTE T

3.1.2

coding
series g
the EUT i

r which

NOTE A

3.1.3

digital interface fo easurement
type of [input or output digital interface which is used for measurement, such as IEQ 60958,
IEC 61883-6 or some kind of AV interface

NOTE Details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use)?2

3.1.4

word length
the number of bits of a data element

NOTE The least significant bit of the data element should not be ignored.

2 Under consideration.
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3.1.5

sampling frequency

fs

the number of samples of a signal taken per unit time

3.1.6

full-scale level

FS

signal level of a sine wave whose positive peak value reaches the positive digital full scale,
leaving the negative maximum code unused

EXAMPLE __The Iargpqt pasitive value is 7FFFH and the Iargpq’r npgativpfvalup is 8 O1H in

16 bit data.

3.1.7

signal level
dBgs
the resylt obtained from the following equation:

signal level (dBgg) = 20 log4o (A/B)

where A is the r.m.s. value of the signal whose level is S e r.m.s.
value of a sine wave which corresponds to full- e leve i jue full-
scale lepel in analogue signals

3.1.8

analogue full-scale amplitude
nominal| signal level at th
level

hll-scale

3.1.9
digital zero @
signal that has a

3.1.10

normal
signal g

3.1.11
normal

impedamncée/which is tonnected to input terminals of EUT The concrete value is definefl in IEC
61606-1&%&&%%—%%&%@@—%—%%@—61938 is

applied in IEC 61606-2

3.1.12

normal load impedance

impedance which is connected to output terminals of EUT. The concrete value is defined in
IEC 61606-2 (consumer use) or IEC 61606-3 (professional use). For example, IEC 61938 is
applied in I[EC 61606-2

3.1.13

folding frequency
one half the sampling frequency of the digital system

NOTE Signals applied to the input with frequency components higher than this frequency are subject to aliasing.
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3.1.14

in-band frequency range
frequency range from 4 Hz to upper band-edge frequency (see 3.1.15)

3.1.15

upper band-edge frequency
fs x 0,46

NOTE If fs is higher than 44,1 kHz, the manufacturer may define the upper band-edge frequency between 20 kHz
and fg x 0,46. In this case, the upper band-edge frequency should be stated in the system description by the
manufacturer.

3.1.16

out-of-band frequencies
frequengy range from folding frequency to 500 kHz.

NOTE Sjgnals applied to the input in this frequency range are subject to aliasjrg.

3.1.17

aliasing components
frequengy components produced below the folding fr
above the folding frequency

pting of inpuf signals

3.1.18

digital signal generator
all types of digital generators, which inc
or RF signal generators

ndl generators or package media

3.1.19

equipmient under test
EUT

3.1.20
jitter
deviatio L ansitions of a clock signal from their ideal or nominal timpes

3.2

The performange’ of \conversion processes are potentially affected by jitter presenf on the

synchropization input lock for
the andlogue-to-digital converter inside the EUT is derived from or locked to either the
synchronization—input—or—a—digital—audto—input—jitter—present—on—that—input—ca degrade

conversion accuracy.

There are various types of jitter susceptibility to be considered such as analogue-to-digital
jitter susceptibility, digital-to-analogue susceptibility, and digital-to-digital susceptibility. See
AES 17 for detailed discussion on the subject.

3.3 Rated values

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

« rated supply voltage;

« rated supply frequency;

« rated pre-emphasis and de-emphasis characteristics;
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« rated digital input word length;

< rated sampling frequencies.

4 Measuring conditions

4.1

Air press
Ambient

Relative

ure
temperature
humidity

Environmental conditions

- 10 -

96 kPa = 10 kPa
15°Cto 35°C
60 % =15 %

61606-1 O IEC:2003(E)

4.2 Power supply

4.2.1

The rat¢d power supply voltage, as specified in IEC 60038, sha
the supply voltage should be +1 % or less. A tolerance of
allowed|if the results of the measurements are not noticeably

4.2.2

The poy
of the fr]

4.2.3

High-frdquency compone

4.3 Test signal freq

The fre

cataloglies and otheq

it is pern
referend

contextsg,

Supply voltage

Frequency(ies)

quency O

Actual frequencies used in the measurement

ance of
may be

lerance

el which

e 1. In
cription,
ied, the

\> Actual frequency
. Hz
NorT_IlnaI
z fg = fg = fg = fg = fg = fg = fg S
32 kHz 44,1 kHz 48 kHz 88,2 kHz 96 kHz 176,4 kHz 192 kHz
4 4 4 4 4 4 4 4
8 7 7 7 7 7 7 7
16 17 17 17 17 17 17 17
32 31 31 31 31 31 31 31
63 61 61 61 61 61 61 61
125 127 127 127 127 127 127 127
250 251 251 251 251 251 251 251
500 499 499 499 499 499 499 499
1K 997 997 997 997 997 997 997
2K 1999 1999 1999 1999 1999 1999 1999
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Actual frequency
. Hz
Nominal
Hz fo = fo = f, = fo = f = f = f =
32kHz | 441kHz | 48kHz | 88,2kHz | 96 kHz | 176,4kHz | 192 kHz

4K 3997 3 997 3997 3997 3997 3 997 3 997
8 K 7 993 7 993 7 993 7 993 7 993 7 993 7 993
10 K 10 007 10 007 10 007 10 007 10 007 10 007 10 007
12 K 12 503 ] - ] - ] ]
14 K 13 999 ] - ] - ] -
14,5 K 14 501 ] - ] - - -

16 K ; 16 001 16 001 16 001 16 001 160@1 16-0d1

N

1B K ; 17 997 17 997 ] - /\<' S

2 K ] 19 997 19 997 19 997 19 997 }\g\gg \@ ody
b K ] ] 22 001 ; /\ \\ \ ;
3 K ] ] - 30 011 /%;@\1\ \\\- \ ]
3 K ] - - 34 981 \34\98?\ \ < > ]
4 K ] ] i 40 0})5 N&\ 4}\009 40 049
S I N I D 5127 - A
50 K - - A N () b 49999 49 949
70 K ] ] - \ § / 70 001 70 od1
80 K ; ] /l ; - 79 999 79 odo
8B K ] ] \ e - - ] 88 01

If a swgep signal is used in\the m ur\ént,\mszeep frequency range is from 16 Hz to

1/2 x fs
4.4 Standard s;t'
4.4.1 or the EUT

4411

Connec E i ource equipment which has normal source impedance.

4.41.2

Connect thie’EUT to the digital interface, for which the EUT is designed.

4.41.3 RF input
See IEC 60107-5, IEC 61079-4 and IEC 61079-5.

4.4.2 Standard output conditions for the EUT
4.4.21 Analogue output

Analogue output terminals which are connected to subsequent equipment shall be terminated
with the normal load impedance.
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4.4.2.2 Digital output

2003(E)

Digital audio output terminals shall be terminated in a manner appropriate to the output

interface format.

4.4.3 Standard setting of controls input terminals, and output terminals

a) Each channel of the EUT is set to the standard input and output conditions.
b) Setting of level controls

For analogue input signal: adjust the level control so as to obtain the normal measurement
level signal across the digital output when a sinusoidal input signal of 997 Hz and the

normal measurement level is applied to the input terminals of the EUT-The leve| control
shal| be set to the maximum position if these settings cannot be obtained.
For t signal
at th with a
normal load impedance when a sinusoidal signal of 997 Hz and\the\noxma irement
leve

c) Ifth

d) Sett hsis are
optic or de-
emp teristics
useq

e) Sett brolSC i arnCe controls and othg¢rs shall
be s bquency
resp s is not
pOSS hat can
affe¢t the audio signal

4.5 RPreconditionin

The equipment stial] be uffacturer-

specified preconditionj dition is

intended to allow thg by the

manufa reclude

preconditioning, t

Should powento theneqtj be interrupted during the measurement, sufficient time shall

be allo ba] Qn to be realized.

4.6

4.6.1 Signal generator

4.6.1.1 Single sine wave generator

4.6.1.1.1 Analogue signal generator

Output impedance Normal source impedance

Frequency error Less than £2 %

Output signal level Up to 3 dB over the analogue full-scale amplitude

Distortion Distortion of the signal generator shall be less than a level

which does not affect the performance of EUT


https://iecnorm.com/api/?name=765db25eae95d15ce47611038c20f34f

61606-1 O IEC:2003(E) -13 -

4.6.1.1.2 Digital sine signal generator

The digital signal generator shall be able to supply coding format of digital audio signal.

A signal is calculated from ideal sine wave form.

Output interface format Digital interface for measurement
Frequency error Error is less than 1/f

Output signal level From zero level to full-scale level
Error accuracy Better than 1/2 LSB

4.6.1.2 Signal generator for inter-modulation measurement

A genefator for inter-modulation measurement shall generate the
level signal representing a two-tone signal, composed of 60 Hz
a ratio jof 4:1. It is desirable that the test signal for CCIF i
12 kHz)|is also available from the generator.

4.6.1.3 Signal generator for group delay measuyfemen

4.6.1.3.1 Analogue signal
The anglogue signal generator for grqup delay gsure e@h
the wavgeform of Figure 1.

1,41 Vr.m.s. Q

NOTE
Ti=1/f

IEC 2405/03

igure 1 — Analogue test signal waveform

Output impedanse mal source impedance

4.6.1.3.2 Digital signal

generate a test signal with

t satisfy

The digital signal generator for group delay measurement for digital interface, packaged
media and digital broadcast, shall generate a test signal with the waveform of Figure 2.
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4000 H
2000 H
0000 H
T > NOTE
Ti=1/fs
IEC 2406/03
Figure 2 — Digital test signal waveform
Normallly, the repetition rate of the signal is 4 Hz. But if an input signalte batisfy a

This digital group delay meter should synchronously have ana
waveform as the digital data waveform.

4.6.1.4 Packaged media for testing

A digita
the digit

signal generator for group delay mea

4.6.1.5 RF signal generator
An RF pignal generator ma

digital qine signal genera
signal generator for grqup d

4.6.2 Filter ;
4.6.2.1 Low p

Input impedance
Output
Transm

Band pass ¢

Pass bgqnd

e same

nt with
t or the

with the
t or the

al load impedance
Normal source impedance
No effect shall be observed to the measured values

4 Hz to upper band-edge frequency

Stop band

Ripple: less than +0,3 dB
0,55 f and above
Attenuation: more than 60 dB

If upper band-edge frequency is not 0,46 f5, then the stop
band is upper band-edge frequency + f; x 1/10 and above

4.6.2.2 Out-of-band filter (analogue)

Input impedance

Output impedance

Transmission distortion

Normal load impedance
Normal source impedance
No effect shall be observed to the measured value.
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Pass band (Upper band-edge frequency + 1/10 x f;) to 500 kHz

Ripple: less than £0,3 dB

Lower stop band Frequency below the upper band-edge frequency

Attenuation: more than 60 dB

Upper stop band above Attenuation of more than 18 dB/octave
500 kHz

4.6.2.3 Narrow band-pass filter (analogue and digital)

4.6.2.3.1 Input/output characteristics

For analogue signal

a) Input impedance Normal load impedance
b) Output impedance Normal source impedance
For digital signal

Applicable to digital interface for measureme
4.6.2.3.2 Transmission distortio
No effed 3
4.6.2.3.38

Stop ba : alf and twice the measuring frequencies.

4.6.2.3.

The cen

the sam ilters specified in ISO 266.

4.6.2.4
The weighti ifers shall comply with ITU-R BS 468-4.

4.6.3 Level meter

¥ band pass filter shall comply with Table 1. The

jata are

4.6.3.1 Digital level meter

A digital level meter shows the r.m.s. level as dBgg.
Frequency range: in-band frequency range
Measuring range: FS to 1 LSB

Error is less than 1 % of reading or 1/2 LSB

NOTE All of the frequency range may be used if the calculation data is not affected.
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4.6.3.1.1 Input interface format

Applicable to digital interface for measurement.

4.6.3.1.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) as
appropriate.

4.6.3.2 Analogue in-band level meter

The analogue in-band level meter indicates the r.m.s. value of a sinusoidal signal.

Input in]pedance Normal load impedance

Measuring range +30dB to -115dB (0 dB =1 Vr.m.s

Error Error is less than 2 % of a full-scale\valye xf the megguring
range from 4 Hz to upper band¢edge frequen

If the ahalogue in-band level meter cannot cover the me ing range, a\voltage amplifier

may be [added before the analogue in-band level meter,

4.6.3.3 Analogue out-of-band level meter

The ang

Input impedance

Error

Measuring range

If an apalogue , it can

nevertheless be

4.6.4

4.6.4.1

A distor e capable of measuring the harmonics and noise after remojing the

fundam ponent. The measured data shall be indicated in % whjch is a

r.m.s.v i grmonics and noise to total signals.

Error is|less’than +3 % of full scale value of the measuring range.

Input impedance: normal load impedance.

4.6.4.2 Digital distortion meter

Calculate a ratio of the total signal output to the noise and distortion component. The result is
shown in %. The total signal output is calculated from 4 Hz to the upper band-edge frequency.
It is calculated as an r.m.s. value. The noise and distortion component is calculated from 4 Hz
to the upper band edge frequency as an r.m.s. value without an input signal.

4.6.4.2.1 Input interface format

Applicable to digital interface for measurement.
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4.6.4.2.2 Measuring range

2 bits below FS to 1 LSB.

4.6.4.2.3 Accuracy

Error is less than 3 % of the reading or 1 LSB.

4.6.4.2.4 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) as

appropriate.

Fourier

4.6.5 Frequency meter
The tolgrance of frequency is less than 1 %.
4.6.6 Group delay meter
4.6.6.1 Digital group delay meter
Data is tion and
indicatid
Tr =|-@:/360 x 1/997
Data i sted frequency @.° by
transfor . This is calculated by the fpllowing
equation.
Tc =|—¢c/360 x 1/f
Digital droup delay ris
1=
Normall el does
not satig
\ \| Impulse width 4T (T=1/fg) 1T (T=1/fg)
Impulse conditions
:lumber of calculation 8 192 1024
ata
Frequency range for 5.4 Hz to 100 Hz 100 Hz to upper band-edge
44 1 kHz measurement frequency
48 kHz
Impulse repetition rate (4 Hz 40 Hz
Frequency range for 11 Hz to 200 Hz 200 Hz to upper band-edge
Sampling 88.2 kHz measurement frequency
frequency |96 kHz
Impulse repetition rate |8 Hz 80 Hz
Frequency range for 21 Hz to 400 Hz 400 Hz to upper band-edge
176,4 kHz measurement frequency
196 kHz
Impulse repetition rate |16 Hz 160 Hz
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4.6.6.1.1 Input interface format

Applicable to the digital interface for measurement.

4.6.6.1.2 Accuracy

The processing error shall be less than 0,1 us for a magnitude of the impulse response signal
of larger than 1/8 of f,.

4.6.6.2 Analogue group delay meter

The input signal is converted to digital data whose accuracy should be better than 16 bits.

Data is ative—to—thephase——o sterrat—gsby—aFoure arrsfQrmation
and indjcation is made of the delay time 1z. This delay time is calculated by bllowing
equation:

TR =|—¢R°/360 x 1/997
The datp is calculated by carrying out a Fourier transform at the Q¥ s » and the
delay time 1 is calculated from the phase ¢-° by the following.equati

Ic =[-%:°1360 x 1/f
Group delay ris calculated by the following equatio

1=1c-1g

Input impedance = Normal load impedarce.
4.6.6.2. Accuracy
The pro gnitude of the impulse response signal
greater
4.6.7
The spd le signal
up to 4 je. The
spectrum analyze of measuring the group delay of the output sigpal from
the EUT
Input i
4.6.8
The digitalwaveform monitor shall display the actual transmitting digital audio dgta. The

display may be either in real time or display of stored data in memory.

The time axis is in the X-direction and the amplitude of the audio data shall be displayed in
the Y-direction. The minimum time regulation is 1/f;, and maximum full-scale signal level shall
be the full-scale level. This digital waveform monitor should have a capability of displaying
analogue signal too.

Input interface format: applicable to digital interface for measurement
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4.6.9 Voltage amplifier

The voltage amplifier shall have characteristics of:

Input impedance Normal load impedance

Frequency response From 4 Hz to the upper band-edge frequency
Gain 60 dB + 0,1 dB

Maximum output level More than 2 Vr.m.s.

Distortion and noise Sufficiently smaller than the EUT

NOTE voltage amplifier can be used if the distortion meter does not have enough dynamy de for the

measurement. If the analogue in-band level meter does not have sufficient measuring ra i amplifier

can be usled.

4.6.10 | Standard digital player

The digjtal media player shall be capable of reproducing audio”signal in the

packaged media and transferring the signal to the digita ng any

changes to the signal.

a) Input data: measuring signal recorded to a recardi

b) Output signal: the recorded signa s g to’ the recorded format and
transferred to other equipment by

c) Errof correction shall be made acc error is
gengrated in the standard recording

5 Methods of measure

This clduse descrithes\the conce ribed in

IEC 61606-2 foru fer us&.or IE

The me described in the following subclauses apply to the equipment

where t i i ig udio signal and the output signal is an analogue dignal. If

the EUT hannels, all channels should be measured in the same|way.

51 1

5.1.1

5111 Basic concept of measurement

This test measures the maximum output amplitude across the load without saturation of
output active devices. Input signal is a full-scale level 997 Hz signal. If the EUT has a level

control, maximum output level may contain 1 % distortion.

If the EUT has no level control, maximum output level is a level when a full-scale level signal

is applied.

5.1.1.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) as

appropriate.


https://iecnorm.com/api/?name=765db25eae95d15ce47611038c20f34f

- 20 - 61606-1 O IEC:2003(E)

5.1.2 Gain difference between channels and tracking error
51.21 Basic concept of measurement

This test measures the gain difference between the L channel gain and R channel gain, if the
EUT is 2 channel equipment. If the EUT is multi-channel, this test measures the gain
difference between the maximum gain channel and the minimum gain channel. This test is
done with an input signal of 997 Hz at normal measuring level. The gain difference is the data
when a gain control is set at the maximum position. The tracking error is the gain difference
between channels when a dual level control is incorporated in the equipment and is adjusted.

5.1.2.2 Details

The detpils are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional|use) as
approprjate.

5.2 Frequency characteristics
5.21 Frequency response

5211 Basic concept of measurement

This tegt measures the frequency response of an audi FUT. The inpyt signal
level is the normal measuring level =20 dBgg. The s is 997 Hz. Frgéquency
responsgle at the testing frequency is thexgain gi n the reference frequency and
the testing frequency.

5.2.1.2 Details

The detpils are defined in use) as
approprjate.

5.2.2 Group delay

5.2.2.1 Basic

This tes 1 elay\ime différence between the 997 Hz signal and the megasuring

frequeng y ue which is a component of the 997 Hz signal [and the
measur calculated by applying the impulse signal to the EUT. This
signal is al generator for group delay measurement. Second, delay times
are cal : ) hese phase delay values. Then the group delay of the mgasuring

frequengyN ed.as, the difference time from the 997 Hz delay time. If phase I|n=ar|ty at

measur

5.2.2.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) as
appropriate.

5.3 Noise characteristics
5.3.1 Signal-to-noise ratio (idle channel noise)
5.3.1.1 Basic concept of measurement

This test measures the ratio of the full-scale level 997 Hz signal-to-noise without input
signals. Analogue signal processing circuit in equipment with a D/A converter is not active
with an input signal of digital zero, as defined in 3.1.9. The signal-to-noise ratio in such a
case is different from ordinary analogue equipment whose signal processing circuit is active
even with no input signal.
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