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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: General

FOREWORD

1) The Irjternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cpmprising
all ndtional electrotechnical committees (IEC National Committees). The object of 'lEC is to| promote
internptional co-operation on all questions concerning standardization in the electrical and’ electronic|fields. To
this ehd and in addition to other activities, IEC publishes International Standards, (Technical Spedfications,
Technfical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to| as “IEC

idation(s)”). Their preparation is entrusted to technical committees; any IEC(National Committee [nterested

subject dealt with may participate in this preparatory work. Interpational, governmental |and non-
goverphmental organizations liaising with the IEC also participate in this preparation. IEC collaboratgs closely

2) The fdrmal decisions or agreements of IEC on technical matters expfess, as nearly as possible, an intgernational
consehsus of opinion on the relevant subjects since each techhical committee has representatiop from all

3) IEC Publications have the form of recommendations for intetnational use and are accepted by IEQ National
Comnijittees in that sense. While all reasonable efforts are~made to ensure that the technical contgnt of IEC
Publidations is accurate, IEC cannot be held responsible for the way in which they are used gr for any

misinterpretation by any end user.

4) In order to promote international uniformity, IECSNational Committees undertake to apply IEC Pdblications
transparently to the maximum extent possible'dn their national and regional publications. Any djvergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the lafter.

5) IEC provides no marking procedure te-indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity~with an IEC Publication.

6) All usérs should ensure that they have the latest edition of this publication.

7) No liapility shall attach to IEC\or its directors, employees, servants or agents including individual experts and
rs of its technical committees and IEC National Committees for any personal injury, property damage or
other [damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges arising outyof-the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC

8) Attentjon is drawh, to the Normative references cited in this publication. Use of the referenced publigations is
indispensable_for-the correct application of this publication.

9) Attentjon,is_drawn to the possibility that some of the elements of this IEC Publication may be the jubject of
paten{ 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.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision.

The significant technical changes with respect to the first edition are the following:

e changed the period of preconditioning;
e add A weighting filter in measuring instruments;
e correct the wrong reference number;

e some inappropriate descriptions have been improved.
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The text of this standard is based on the following documents:

FDIS Report on voting
100/1547/FDIS 100/1581/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.

A list of all parts of the IEC 61606 series, under the general title Audio and audiovisual
equipment — Digital audio parts — Basic measurement methods of audio characteristics, can

be foung-onthetEC—website-

This publication has been drafted in accordance with the ISO/IEC Directives, Part.2.
The committee has decided that the contents of this publication will remain unchang
the maiptenance result date indicated on the IEC web site under "http://webstore.ig
the datd related to the specific publication. At this date, the publication"will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or

*+ amepded.

A biling

hal version of this publication may be issued at a later date.

ed until
c.ch" in
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AUDIO AND AUDIOVISUAL EQUIPMENT -
DIGITAL AUDIO PARTS -
BASIC MEASUREMENT METHODS
OF AUDIO CHARACTERISTICS -

Part 1: General

1 Scope

This pa‘Lrt of IEC 61606 is applicable to the basic methods of measurement afoth

charact
use, prd

The con
measur

2009(E)

fessional use and personal computer.

e audio

ristics of the digital audio part of audio and audiovisual equipment for all;of consumer

hmon measuring conditions and methods, described in this standard, are used for the
bment of the performance characteristics of equipment having an audio bandwidth
equal t¢ approximately one-half of the sampling frequency of,a system, where th

e audio

information is processed in the form of digital data. CD players, DAT recorders| digital
amplifiers, digital sound broadcast receivers and television bBroadcast receivers with digital
sound are examples.

This standard describes test methods for equipment ‘Which has digital input with analogue
output and analogue input with digital output. Future revisions of this standard will cover
digital-ip/digital-out and analogue-in/analogue-out,tests.

This standard does not apply to a lossy compression signal and also does not apply tp power
amplifiefs.

NOTE 1 |A digital audio system having an analogue input and an analogue output with digital signal processing

may have
and perfqg
not give G
NOTE 2

NOTE 3
AES17.

NOTE 4
2i50.

2 Noi

different characteristics from those of a pure analogue audio system due to sampling of the au
rmance of incorporated A/D-and D/A converters. Measurement methods described in IEC 602
orrect results when applied te.a digital system.

The methods describe@d-are mostly based on sampling frequencies of 32 kHz and higher.

This standayd is planned to harmonize with the first edition of IEC 61606 (1997)1, AES17 and

mative references

For tests of those systems of digital-in — digital-out, and analogue-in — analogue-out tests|,

dio signal
68-3 may

refer to

EIAJ CP-

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 600

IEC 601

using th

38, I|EC standard voltages

07-5, Recommended methods of measurement on receivers for television broadcast
transmissions — Part 5: Electrical measurements on multichannel sound television receivers

e NICAM two-channel digital sound system

1 |IEC 61606:1997, Audio and audiovisual equipment — Digital audio parts — Basic methods of measurement of

audio

characteristics (this publication has been replaced by the IEC 61606 series)
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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

IEC 61606-2, Audio and audiovisual equipment — Digital audio parts — Basic measurement
methods of audio characteristics — Part 1: Consumer use

IEC 61606-3, Audio and audiovisual equipment — Digital audio parts — Basic measurement

method

Poyt Q- ’D'rnfnoninn—;l o

IEC 616
method

IEC 610
the 12
digital s|

IEC 610
the 12 (

IEC 616

IEC 618
data tra

ITU-R B

AES17,
equipmg

3 Ter

31 T

For the

3.1.1

o
=4 T it o OTCoOoTOT O ooC

06-4, Audio and audiovisual equipment — Digital audio parts — Basic-jmeas
b of audio characteristics — Part 4: Personal computer

79-4, Methods of measurement on receivers for satellite broadc¢ast transmis
SHz band — Part 4: Electrical measurements on sound/data~decoder units
Libcarrier NTSC system

79-5, Methods of measurement on receivers for satéllite broadcast transmis
bHz band — Part 5: Electrical measurements on decoder units for MAC/packet 3

72-1, Electroacoustics — Sound level meters =(Part 1: Specifications

83-6, Consumer audio/video equipment~ Digital interface — Part 6: Audio an
nsmission protocol

S 468-4, Measurement of audio=fréquency noise voltage level in sound broag

AES standard method for digital audio engineering — Measurement of digit
bnt

ms, definitions,explanations and rated values

erms and definitions

purposes of this document, the following terms and definitions apply.

aliasing

Lrement

sions in
for the

sions in
ystems

d music

casting

al audio

components

output frequency components below the folding frequency made from the input signal above

the foldi

3.1.2

ng frequency

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

level

3.1.3
coding

format

series of data bit stream with control information in accordance with the standard for which
the EUT is designed, such as IEC 60958, IEC 61883-6 or some kind of AV interface

NOTE A

coding word is arranged as a 2’s complimentary binary form in this standard.
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3.14
digital audio signal
series of digital signals expressed by sampled data

NOTE This data is constructed with LPCM (Linear Pulse Code Modulation) data.

3.1.5

digital interface for measurement

type of input or output digital interface which is used for measurement, such as IEC 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).

3.1.6

digital signal generator
all typeg of digital generators, which including digital sine signal generators or package media
or RF signal generators

31.7
digital zero
signal that has a value consisting of all zeroes for all samples

3.1.8
equipmient under test
EUT
equipment to be measured using the methods described in this standard

3.1.9
folding|frequency
one half the sampling frequency of the digitalssystem

NOTE Sjgnals applied to the input with frequepcy components higher than this frequency are subject to liasing.

3.1.10
full-scafle level
FS
signal Ig¢vel of a sine wave'whose positive peak value reaches the positive digital fufl scale,
leaving the negative maximum code unused

EXAMPLE The largestipasitive value is 7FFFH and the largest negative value is 8001H in 16 bit data.
3.1.11

in-band frequency range
frequengy‘range from 4 Hz to upper band-edge frequency (see 3.1.19).

3.1.12
jitter
deviation of the timing of the transitions of a clock signal from their ideal or nominal times

3.1.13
normal load impedance
impedance which is connected to output terminals of EUT

NOTE The concrete value is defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) or
IEC 61606-4 (PC use).

3.1.14
normal measuring level
signal level equal to —20 dBgg
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3.1.15
normal source impedance
impedance which is connected to input terminals of EUT

NOTE The concrete value is defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use)
IEC 61606-4 (PC use).

3.1.16
out-of-band frequencies
frequency range from folding frequency to 500 kHz.

NOTE Signals applied to the input in this frequency range are subject to aliasing.

3.1.17
sampling frequency
fs
number|of samples of a signal taken per unit time

3.1.18
signal level
dBrs
result obtained from the following equation:

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

where A is the r.m.s. value of the signal whose level is’'t0 be determined, and B is the r.m.s.
value of a sine wave which corresponds to full-scaleJlevel in digital data or to analogue full-
scale lepel in analogue signals

3.1.19
upper hand-edge frequency
frequengy calculated by the equation:

fs x 0,46

NOTE |If|fg is higher than 44,1 kHz, the’ manufacturer may define the upper band-edge frequency betweg¢n 20 kHz
and fg x |0,46. In this case, the upper band-edge frequency should be stated in the system descriptipn by the
manufactyrer.

3.1.20
word lehgth
number|of bits of<a data element

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

3.2 Explanation of term "jitter

The performance of conversion processes are potentially affected by jitter present on the
synchronization input, the digital audio inputs, or both. For example, if the sampling clock for
the analogue-to-digital converter inside the EUT is derived from or locked to either the
synchronization input or a digital audio input, jitter present on that input can 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
AES17 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:
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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.

4 Measuring conditions

41 E

Air pres|
Ambien
Relative

4.2 P
4.2.1

The rateéd power supply voltage, as specified in IEC 60038, shallbe used. The tole
bly voltage should be £1 % or less. A tolerance of up~to £10 % may be allowg¢d if the

the sup
results

4.2.2

The poy
of the fr|

4.2.3

High-fre

43 T

The fre

nvironmental conditions

sure 96 kPa £ 10 kPa
temperature 15 °C to 35 °C
humidity 60 % + 15 %
ower supply

Supply voltage

pf the measurements are not noticeably affected.

Frequency(ies)

ver supply frequency(ies) specified by the manufacturer shall be used. The tq
equency should be £2 % or less. A d.cxpower supply may be used if specified.

High-frequency and harmonic ¢omponents (or ripples) in the power supp
output

est signal frequencies

nuency of the ‘“test signal shall be selected from the actual values in Tab

catalog
it is pe
referend
contexts

es and othér‘documents, where precision is not required or implied in the des

e frequency for measurements shall be 997 Hz, which may be stated in nof
, as ykHz.

ance of

lerance

ly

quency components in the power supply output should be less than the level which
affects the result of measurement:

e 1. In
cription,

mitted to~tse the normal figures shown in Table 1. Unless otherwise specified, the

-critical
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Table 1 — Actual frequencies used in the measurement

Actual frequency
Nominal Hz
Hz fs = fg = fs = fg = fs = fg = fs =
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
6 64 64 61 61 64 61 61
12p 127 127 127 127 127 127 127
25p 251 251 251 251 251 251 251
50p 499 499 499 499 499 499 499
1 0p0 997 997 997 997 997 997 997
2 0p0 1999 1999 1999 1999 1999 1999 1999
4 0p0 3997 3997 3997 3997 3,007 3997 3997
8 0P0 7993 7 993 7 993 7993 7993 7 993 7993
10 oo 10 007 10 007 10 007 10 007 10 007 10 007 10 007
12 oo 12 503 - - - - - -
14 (00 13 999 - - = - - -
14 500 14 501 - - - - - -
16 JO0 - 16 001 16 001 16 001 16 001 16 001 16 001
18 (OO - 17 997 17 997 - - - -
20 doo - 19 997 19,997 19 997 19 997 19 997 19 997
22 qoo - - 22 001 - - - -
30 qoo - - - 30011 30011 - -
35 (oo - - - 34 981 34 981 - -
40 doo - - - 40 009 40 009 40 009 40 009
44 Joo - - - - 43 997 - -
50 qoo - - - - - 49 999 49 999
70 doo - - - - - 70 001 70 001
80 Joo - - - - - 79 999 79 999
88 (oo - - - - - - 88 001

If a sweep signal

1/2 x f,

4.4
4.41

Standard setting

Standard input conditions for the EUT

is used in the measurement, the sweep frequency range is from 16 Hz to

4411 Analogue input

Connect the EUT with the source equipment which has normal source impedance.

4.4.1.2 Digital input

Connect the EUT to the digital interface, for which the EUT is designed.
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RF input

See |IEC 60107-5, IEC 61079-4 and IEC 61079-5.

4.4.2
4.4.21

Standard output conditions for the EUT

Analogue output

Analogue output terminals which are connected to subsequent equipment shall be terminated

with the

4.4.2.2

Digital
interfac

443

The foll

normal load impedance.

Digital output

budio output terminals shall be terminated in a manner appropriate to_thg
b format.

Standard setting of controls

bwing settings apply.

a) Each channel of the EUT is set to the standard input and output_¢onditions.

b) Sett
For

ng of level controls
analogue-in/digital-out devices:

Whgn a sinusoidal input signal of 997 Hz and the nofmal measurement level is af

the
mea

input terminals of the EUT, adjust the level{control so as to obtain the
surement level across the digital output. If therEUT has no digital output term

it or]ly records the data to recording media, adjust the level control so as to re
nornmpal measurement level into the recording-media.

For
Wh

Higital-in/analogue-out devices:
n a sinusoidal signal of 997 Hz afd the normal measurement level is applie

digitpl input terminal of the EUT, adjust the level control so as to obtain an a
output signal at the normal measurement level across the analogue output termina
normal load impedance.

The

level control shall be set to the maximum position if the output level cannot

the pformal measurement level.

c) Ifth

d) Sett
If pr
If re
be s

e) Sett
The

b EUT is equipped with a balance control, it shall be set to the centre position.

ng of the pre-emphasis and de-emphasis:

b-emphasistand/or de-emphasis are optional then they shall be turned off, if p
sults with~pre-emphasis or de-emphasis are required for the measurement, the
fated separately and the emphasis characteristics used shall be stated with thg

ng of-other controls:

output

plied to
normal
nal and
ord the

d to the
nalogue
s with a

come to

ossible.
se shall
results.

tone€ controls, inter-channel balance controls and others shall be set to the g

ositions

specified by the manufacturer, so that the EUT has a flat frequency response. The
loudness control and the filters shall be turned off, if possible. If this is not possible, this
shall be stated with the results. The condition of any other controls that can affect the

audi

o signal shall be stated with the result.

4.5 Preconditioning

The equipment shall be connected under normal operating conditions for the manufacturer-
specified preconditioning period prior to any measurements being performed. This condition is
intended to allow the equipment to stabilize. If no preconditioning period is specified by the
manufacturer, a one hour period shall be assumed. Should operational requirements preclude
preconditioning, the manufacturer shall state so.

Should power to the equipment be interrupted during the measurement, sufficient time shall
be allowed for restabilization to be realized.
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4.6 Measuring instruments
4.6.1 General
All of analogue measuring instruments are applicable up to a 20 bit system because the

lowest signal level of a 24 bit system such as quantization noise is lower than thermal noise
which is caused by input impedance of analogue measuring instruments.

Definitions given in this standard are elementary functions of measuring instruments.

Then these definitions can be applied not only to a discrete measuring instrument but also to
a combined measuring instrument.

If input [mpedance of instruments which are ready to use don’t conform to the definitioh of this
clause, ja register may be used to connect across the input terminals to get the right vglue.

4.6.2 Signal generator

4.6.2.1 Single sine wave generator

4.6.2.1.{1 Analogue signal generator

Output impedance: normal source impedance

Frequercy error: less than +2 %

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

Distortign: distortion of the signal generator shall be less than a level which does

not affect the performance of EUT

4.6.2.1.p Digital sine signal generator

The digjtal signal generator shallsbe able to supply coding format of digital audio sjignal. A
signal ig calculated from ideal, sine wave form.

Output interface format. (_digital interface for measurement

Frequerncy error: error is less than 1/f;
Output signaltlevel: from zero level to full-scale level
Error a curacy: better than 1/2 LSB

4.6.2.2 Signal generator for inter-modulation measurement

A generator for inter-modulation measurement shall generate the two-tone signal, composed
of 60 Hz (or 70 Hz) and 7 kHz mixed at a ratio of 4:1.

In the case of digital signal generator, the peak level of the signal is the same as the peak
level of full-scale level.

In the case of analogue signal generator, the peak level of the signal is the same as analogue
full scale amplitude.

It is desirable that the test signal for CCIF inter-modulation test (11 kHz + 12 kHz) is also
available from the generator.
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4.6.2.3 Signal generator for group delay measurement
4.6.2.3.1 Analogue signal

The analogue signal generator for group delay measurement shall generate a test signal with
the waveform of Figure 1.

1,41 Vrm.s.

0,707 Vr.m.s.

0 Vrms.

<= T1 >
NOTE
Ty =1/fs IEC 1215/09

Figure 1 — Analogue test signal waveform

Output impedance: normal source impedance.

Normallly, the repetition rate of the signal is 4 Hz. Butdfy'an input signal level does nof satisfy
the levgl at which an analogue group delay meter<ecan work correctly, a repetition|rate as
given in| Table 2 may be used.

4.6.2.3.2 Digital signal

The didital signal generator for group délay measurement for digital interface, packaged
media and digital broadcast, shall generate a test signal with the waveform of Figure 2|

4000 H

2000 H

0000 H

<71 >
NOTE
Ty =1fg IEC 1216/09

Figure 2 — Digital test signal waveform

Normally, the repetition rate of the signal is 4 Hz. But if an input signal level does not satisfy
the level at which a digital group delay meter can work correctly, a repetition rate as given in
Table 2 may be used.

This digital group delay meter should synchronously have analogue output, having the same
waveform as the digital data waveform.

4.6.2.4 Packaged media for testing

A digital packaged medium may be used when it generates signals which are consistent with
the digital sine signal generator, the signal generator for inter-modulation measurement or the
signal generator for group delay measurement.
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4.6.2.5 RF signal generator

An RF signal generator may be used when a modulated output data is consistent with the
digital sine signal generator, the signal generator for inter-modulation measurement or the
signal generator for group delay measurement.

4.6.3 Filter
4.6.3.1 Low pass filter (analogue)
Input impedance: normal load impedance

Out ut H nedancos narmal catirnn ImnaAAaNn~A
put impedanee: Rormal-source-mpedance

Transmission distortion: no effect shall be observed to the measured values

4.6.3.2 Band pass characteristics

Pass bgnd 4 Hz to upper band-edge frequency
Ripple: less than £0,3 dB

Stop baphd 0,55 fs and above

Attenuation: more than 60 dB

If upper band-edge frequency is not 0,46 fs then the stop band is uppgr band-
edge frequency + fg x 1/10 and ‘above

4.6.3.3 Out-of-band filter (analogue)

Input impedance: normal load“impedance
Output impedance: normal source impedance
Transmission distortion: ( no effect shall be observed to the measured value.

Band pgss characieristics

Pass bands
Frequency range: Upper band-edge frequency + (1/10 x f5) to 500 kHz
Ripple: less than + 0,3 dB

Lower stop frequency
Frequency range: below the upper band-edge frequency
Attenuation: more than 60 dB

Upper stop frequency
Frequency range: above 500 kHz
Attenuation: more than 18 dB/octave
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4.6.3.4 Narrow band-pass filter (analogue and digital)
4.6.3.4.1 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 measurement.

4.6.3.4.2 Transmission distortion

No effe¢t shall be observed to the measured values.

4.6.3.4.3 Transmission characteristics

Pass band: ripple: less than £0,3 dB at measuring frequency.
Stop bapd: attenuation: more than —60 dB at half and twice the measuring frequencies.

4.6.3.4.4 Centre frequency of the filter

The centre frequencies of the narrow band pass filtershall comply with Table 1.

4.6.3.5 Weighting filter

Two types of weighting filter may be used.
One is the weighting filter which shallk¢omply with ITU-R BS 468-4.

Another| weighing filter used shall* have A-weighing characteristics with tolerances lgss than
1 dB as|specified for sound level' measurements in [IEC 61672-1.

The seléction of the filtershall be defined in the corresponding methods.

4.6.4 Level meter

4.6.41 Digital level meter

A digita| level meter shows the r.m.s. level as dBs.

Frequency range: in-band frequency range

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

Measuring range: FSto1LSB
Error: less than 1 % of reading or 1/2 LSB. The larger value is applied.
Input interface format: Applicable to digital interface for measurement.

Details: The details are defined in IEC 61606-2 (consumer use) or
IEC 61606-3 (professional use) or IEC 61606-4 (PC wuse), as
appropriate.
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4.6.4.2 Analogue in-band level meter

The analogue in-band level meter indicates the r.m.s. value of a sinusoidal signal.
Frequency range: from 4 Hz to upper band-edge frequency

Input impedance: in the case of measuring EUT output directly: Normal load impedance,
other cases: 100 kQ or more

Measuring range: +30 dB to -115dB (0 dB =1V r.m.s.)

Error: less-than2-Y%-of afull-scale—valueinthefre

aguanc\.,. ranade
Sgereotoy—Tattyg

NOTE If|the analogue in-band level meter has not sufficient sensitivity, a voltage amplifier may_be,added before
the analogue in-band level meter.

4.6.4.3 Analogue out-of-band level meter

The andlogue out-of-band level meter indicates the r.m.s. value of a Sipusoidal signal.
Frequency range: from upper band-edge frequency to 500 kHz

Input impedance: normal load impedance

Error: error is less than 2 % of a full-scale value in the frequency range
Measuring range: 0 dB to —-100dB ( 0 dB = :VT1.m.s.)

4.6.5 Distortion meter
4.6.5.1 Analogue distortion meter
A distortion meter shall be capable’of measuring the harmonics and noise after remopying the

fundamental frequency component. The measured data shall be indicated in % whjch is a
r.m.s. value ratio of harmonies‘and noise to total signals.

Input impedance: normal load impedance

Error: less than + 3 % of full scale value of the measuring range

NOTE If|the analogue distortion meter has not sufficient sensitivity, a voltage amplifier may be added fefore the
analoguelinzband level meter.

4.6.5.2 Digital distortion meter
4.6.5.2.1 General

Calculate a ratio of the total signal output to the noise and distortion component. They are
calculated as an r.m.s. value. The result is shown in %.

4.6.5.2.2 Specifications

Input interface format: applicable to digital interface for measurement.

Frequency range: signal components are calculated from 4 Hz to the upper band-
edge frequency
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ng signal level: 2 bits below FS to 1 LSB.

less than 3 % of the reading or 1 LSB. The larger value is

applied.

4.6.5.2.3 Details

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

IEC 61606-4 (PC use), as appropriate.
4.6.6 Frequency meter
The toldrance of frequency is less than 1 %.
4.6.7 Group delay meter
4.6.7.1 General
If input [data is an analogue signal, it is converted to digital data whose’accuracy sh
better than 16 bits.
4.6.7.2 Calculation of delay time
The delpy time of 997 Hz is calculated by the phase delay(®gr° which is calculated af
by Fourler transformation. This delay time 7y is calculatedby the following equation.
R = (—PR°/360) X(1/997)
The delpy time of the measurement frequengy is calculated by the phase delay ®g°
calculated at measurement frequency by, Fourier transformation. This delay tim
calculated by the following equation.
7c = (—P:°/360) x (1/f)
Digital droup delay 7 is calculated by the following equation.
T=17Tc— TR
4.6.7.3 Specifications
Input impedance: If the input signal is analogue, the input impedance
normal load impedance of the EUT.

ould be

997 Hz

which is
e Tc s

shall be

Input interface format:

If the input signal is digital, confirm to the interface format of the

EUT.

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 FS.

4.6.7.4 Repetition rate

Normally, the amount of data is more than the amount of f,. But if an input signal level does
not satisfy to calculate phase delay, the data in Table 2 may be used.
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Table 2 — Impulse conditions and measuring range

Condition of data

Normal case
sufficient data

Small data case

Impulse width 4T 1T
(T =1/f) (T = 1)
Impulse conditions ;
Number of calculation 8192 1024
data
Frequency range 5,4 Hz to 100 Hz 100 Hz to
for measurement upper band-edge frequency
44,1 kHz
48 kH
z Impulse repetition rate 4 Hz 40 Hz
Frequency range 11 Hz to 200 Hz 200 Hz to
Sampling 88.2 kHz for measurement upper band-edge’frequengy
frequendy 96 kHz
Impulse repetition rate 8 Hz 80yHz
Frequency range 21 Hz to 400 Hz 400 Hz to
176.4 kHz for measurement upper-band-edge frequengy
196 kHz "
Impulse repetition rate 16 Hz 160 Hz
4.6.8 | Analogue spectrum analyzer

The spgctrum analyzer shall be capable of analyzing frequency spectra of an analoguje signal
up to g minimum of 50 kHz with sufficient frequency accuracy and dynamic range. The
spectrum analyzer shall be capable of measuring the group delay of the output signal from the

EUT by[measuring the response waveform-of the group delay measurement signal.

Input impedance: higher than 10 times the normal load impedance.

4.6.9

Digital waveform monitor

The digital waveform 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 disp]ayed in
the Y-direction®Fhe minimum time regulation is 1/fs, and maximum full-scale signal leyel shall
be the full-scale level. This digital waveform monitor should have a capability of digplaying

analogl1e signal too.

Input interface format: confirm to the interface format of the EUT.

4.6.10 Voltage amplifier

Input impedance:
Frequency response:
Gain:

Maximum output level:

Distortion and noise:

normal load impedance

from 4 Hz to the upper band-edge frequency

60 dB + 0,1 dB

more than 2 V r.m.s.

sufficiently smaller than the EUT
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NOTE A voltage amplifier can be used if the distortion meter does not have enough dynamic range for the
measurement. If the analogue in-band level meter does not have sufficient measuring range, this voltage amplifier
can be used.

4.6.11 Standard digital player

The digital media player shall be capable of reproducing a stored digital audio signal in the
packaged media and transferring the signal to the digital interface without making any
changes to the signal.

a) Input data: measuring signal recorded to a recording medium by the EUT.

b) Output signal: the recorded signal is reproduced according to the recorded format and
fransferred to other equipment by the digiial interface for measurgment.

-

c) Errof: Output digital data shall not have any error from recording mediun
5 Methods of measurement (digital-in/analogue-out)

5.1 General

This clduse describes the concept of measurement. Concrete procedures are described in
IEC 61606-2 for consumer use or IEC 61606-3 for professional use or IEC 61606-4 for| PC use.

The methods of measurement described in the following-stb-clauses apply to the equipment
where the input signal is a digital audio signal and the~output signal is an analogue gignal. If
the EUT| provides two or more channels, all channels;should be measured in the same|way.

5.2 Input/output characteristics
5.21 Maximum output amplitude
5.21.1 Basic concept of measurement

This test measures the maximumoutput amplitude across the load without saturption of
output active devices. Input signal’is a full-scale level 997 Hz signal. If the EUT haq a level
control,[maximum output level may contain 1 % distortion.

If the EJT has no level'control, maximum output amplitude is a level when a full-scale level
signal ig applied.

5.2.1.2 Details

The detpils (@are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional|use) or
IEC 6160644 (PC use) as appropriate.

5.2.2 Gain difference between channels and tracking error
5.2.21 Basic concept of measurement
If the EUT is 2-channel equipment, this test measures the gain difference between the L

channel gain and R channel gain. If the EUT is multi-channel equipment, this test measures
the gain difference between the maximum gain channel and the minimum gain channel.

The input signal is normal measuring level and 997 Hz.

The gain difference is the value which is measured at the maximum position of the gain
control.
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The tracking error is the gain difference between channels when a level control is adjusted
from the maximum level to the rated level.

5.2.2.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) or
IEC 61606-4 (PC use) as appropriate.

5.3 Frequency characteristics
5.3.1 Frequency response

5.3.1.1

This teqt measures the frequency response of an audio channel in the EUT. Theinpyt signal
level is the normal measuring level —20 dBgg. The reference frequency is 997 ‘Hz. Frgquency
responge at the testing frequency is the gain difference between the reference frequency and
the testing frequency.

5.3.1.2 Details

The detpils are defined in IEC 61606-2 (consumer use) or IEC.61606-3 (professional|use) or
IEC 61606-4 (PC use) as appropriate.

5.3.2 Group delay (phase linearity)
5.3.2.1 Basic concept of measurement

This tesft measures the delay time difference between the component of 997 Hz signal|and the
measuring frequency signal.

The digital impulse signal is applied from-the signal generator for group delay measurgment.
The andlogue output signal from EUT is converted to digital signal in the group delay meter.

First, cglculate the phase delay value at 997 Hz data and the measuring frequency by the
group delay meter.

Second] each delay time is calculated from these phase delay values.

Finally, the greup’ delay of the measuring frequency is calculated by the difference ¢f these
two delgy times.

If h IH 1+ £ 4l £ H =l <l ] ot +lo o £ 4l
phase—meartty atrmemeastured—requency S neeaead;, carcuate e pnase—mrotm—tme group

delay time at the measured frequency.

5.3.2.2 Details

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

5.4 Noise characteristics
5.4.1 Signal-to-noise ratio (idle channel noise)
5.4.1.1 Basic concept of measurement

This test measures the ratio between the r.m.s. value of full-scale level output at 997 Hz and
of noise output with digital zero input. In this case, analogue signal processing circuit in
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equipment with a D/A converter is not active because of an input signal of digital zero, as
defined in 3.1.7. Then this signal-to-noise ratio is different from ordinary analogue equipment
whose circuit is active even with no input signal.

5.4.1.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) or
IEC 61606-4 (PC use) as appropriate.

5.4.2 Dynamic range

5.4.21 Basic concept of measurement

This tedt measures the noise level when the signal processing circuitry of the EUTVig active.
The inplt signal is —60 dBgg to avoid generating non-linear distortion. Distortion and npise are
measur¢d by a distortion meter and calculated as A dB. A weighting filter is used before the
distortign meter because this test measures mainly noise signals. The dynamic range [is given
by (A +60) dB.

5.4.2.2 Details

The detpils are defined in IEC 61606-2 (consumer use) or IEC.61606-3 (professional|use) or
IEC 61406-4 (PC use) as appropriate.

5.4.3 Out-of-band noise ratio
5.4.31 Basic concept of measurement

This tegt measures a noise ratio, which is calecilated between the full-scale level gignal of
997 Hz pnd the noise level in the out of band frequency range.

5.4.3.2 Details

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

5.4.4 Channel separation
5.4.4.1 Basic concept of measurement

This tegt measures-the output level of interference signals which are caused from |another
channel| signal,

If the EUT is multi-channel equipment, tests shall be done for all inputs and the worst|value is
defined las:-the channel enparafinn_ In this case; the interference eignnl 1S converted I*'y a D/A
converter and then this measurement method indicates a leakage of the interference signal.
The measured signals are the fundamental component of the interference signal and do not
include harmonics.

5.4.4.2 Details

The details are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) or
IEC 61606-4 (PC use) as appropriate.
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5.5 Distortion characteristics
5.5.1 Level non-linearity
5.5.1.1 Basic concept of measurement

This test measures the deviation from the linearly proportion between the output signal and
the input signal. The frequency of test signal is 997 Hz.

The measured signal shall be the fundamental component and it does not include noise or
distortion.

5.5.1.2 —Details

The detpils are defined in IEC 61606-2 (consumer use) or IEC 61606-3 (professional|use) or
IEC 61606-4 (PC use) as appropriate.

5.5.2 Distortion and noise
5.5.2.1 Basic concept of measurement
This tedt measures the distortion and noise expressed in % which'is obtained as the|ratio of

noise and distortion r.m.s. voltage to the total output r.m.s. voltage at the specified frequency.
The frequency range of the noise and distortion is within the intband frequency range.

5.5.2.2 Details

The dethpils are defined in IEC 61606-2 (consumeriuse) or IEC 61606-3 (professional|use) or
IEC 61606-4 (PC use) as appropriate.

5.5.3 Intermodulation
5.5.3.1 Basic concept of measurement

This test measures intermodulatiohvarising from large signal non-linearity effects as d¢scribed
in IEC §0268-3.

5.5.3.2 Details

The detpils are definedin IEC 61606-2 (consumer use) or I[EC 61606-3 (professional|use) as
approprjate.

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

6.1 General

This clause describes the concept of measurement. Specific procedures are described in
IEC 61606-2 (consumer use) or IEC 61606-3 (professional use) or IEC 61606-4 (PC use).

6.2 Input/output characteristics
6.2.1 Analogue to digital level calibration
6.2.1.1 Basic concept of measurement

This test measures the correlation between the analogue input signal level and digital output
signal level.

The analogue full-scale amplitude is calculated by this clause. The logical analogue input
level corresponding to the digital full-scale output level is the analogue full-scale amplitude.
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