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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROACOUSTICS - SOUND LEVEL METERS -

Part 1: Specifications

FOREWORD

from

3) The dpcuments produced have the form of recommendations for informat| g and are publish
form ¢f standards, technical specifications, technical r i ey are accepted by thd
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diverg
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meters, Ing-averaging sound level meters.
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e International Organization of Legal M
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ernational
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National

ernational
rds. Any
be clearly
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tee 29:
ptrology

nd level

Full information on the voting for the approval of this standard can be found in the report of

voting indicated in the above table.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
Annex A forms an integral part of this standard.

Annexes B and C are for information only.

At the time of publication of this standard, the IEC 61672 series was scheduled to consist at
least of the following parts: IEC 61672-1: Specifications, |[EC 61672-2: Pattern evaluation

tests, and IEC 61672-3: Periodic tests.
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The committee has decided that the contents of IEC 61672-1 will remain unchanged until
2005. At this date, the publication will be:

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* withdrawn;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

e amended.

@%
;
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ELECTROACOUSTICS — SOUND LEVEL METERS -

Part 1: Specifications

1 Scope

1.1 This standard gives electroacoustical performance specifications for three kinds of
sound measuring instruments:

— a CQ|

— ani

tegrating-averaging sound level meter that measures time-a

— an integrating sound level meter that measures sound exposute le

A single
perform
level an
specifie

1.2 So
frequen
acoustig

1.3 So
in the rg

NOTE F
[1], may H

1.4 Tw
general
and diff
limits fo

1.5 Th
meter nj

in displ#

more er]
level m
combing
general

pnce specifications are given for the measuremeny of maxi

hventional sound level meter that measures exponential time-weighted sound level;

I; and

instrument may make any, or all, of the three kinds\of mesd 3. Additional

H sound

d peak C sound level. Frequency-weighting A i meters
i in this standard.

1pecified

mworie principal directipn in an

lenerally

asound, the AU weighting, specified in IEC 61012
e applied.1
o perfor i and class 2, are specified in this stanflard. In
specific S ass’2 sound level meters have the same design goals
er mainly in t i and the range of operational temperatures. Tolerance
I class 2 gpecificati ater than, or equal to, those for class 1 specifications.
s st e, to a range of designs for sound level meters. A sound level

and-held instrument with an attached microphone and a built-
level meter may be comprised of separate components i} one or

ay/be capable of displaying a variety of acoustical signal leveld. Sound
:] ¥y include extensive analogue or digital signal processing, separatdly or in
tions_with~gpultiple analogue and digital outputs. Sound level meters may|include

purpose computers, recorders, printers, and other devices that form a necesdary part

of the complete instrument.

1 Number

s in square brackets refer to the bibliography.
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1.6 Sound level meters may be designed for use with an operator present or for automatic
and continuous measurements of sound level without an operator present. Specifications in
this standard for the response to sound waves apply without an operator present in the sound

field.

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.

CISPR2[16-1:1999, Specification for radio disturbance and immunity meaduring appargtus and
method$ — Part 1: Radio disturbance and immunity measuring apparat

IEC 60050(801), International Electrotechnical Vocabulary — COHS >cs and
electrodcoustics

IEC 60942, Electroacoustics — Sound calibrators

IEC 61000-4-2, Electromagnetic compatibility (EM, ) artN4,Festing and measpurement
techniqlies — Section 2: Electrostatic discharge i ) GBa ic EMC Publication

IEC 61000-6-2:1999, Electromagneti ) — Part 6-2: Generic standards —
Immunity for industrial environments

ISO/IEQ t

ISO Publication, erms in
metrology

3 Terms and

For the D1), the
Internatfonal ic and general terms in metro/ogy, the Guide to the expression
of unceftain bply. All
quantiti

3.1

referent

referenge quantity conventionally chosen equal to 20 yPa for airborne sound

3.2

sound pressure level
twenty times the logarithm to the base ten of the ratio of the root-mean-square of a given

sound p

ressure to the reference sound pressure

NOTE Sound pressure level is expressed in decibels (dB); symbol L,.

2 InEng

lish, CISPR stands for International Special Committee on Radio Interference.
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3.3

frequency weighting

for a sound level meter, the difference between the level of the signal indicated on the display
device and the corresponding level of a constant-amplitude steady-state sinusoidal input
signal, specified in this standard as a function of frequency

NOTE The difference in level is expressed in decibels (dB).

3.4

time weighting

exponential function of time, of a specified time constant, that weights the square of the
instantaneous sound pressure

3.5
time-weighted sound level

twenty {imes the logarithm to the base ten of the ratio of a give B> sound

pressurg to the reference sound pressure, root-mean-square sg btained
with a sfandard frequency weighting and standard time weighti

NOTE 1 |Time-weighted sound level is expressed in decibels (dB).

NOTE 2 | For time-weighted sound level, example letter symbagls frequency
weightingp A and C and time weightings F and S.

NOTE 3 |[In symbols, A-weighted and time-weighted sound leve hted by

Q)

~
>
S
—
~
~
Il
N
o
Q
—

where

- ris fhe exponential time constant in seconds fof fime Weig or S;
- & is B dummy variable of fifneNptegration fram sow ime inNthe past, as indicated by -« for the lower limit of

the iptegral, to the time of

- pa(&) is the A-weighteq |

—  pg is|the referenge so
In equatipn (1), th
square, frequency-wei

NOTE 4 |The sketch in\i

e logarithm is the exponential-time-weighted, rpot-mean-

Low-pass filter with Square

S\\mﬁ P one real pole at ~1/z ——p o+ [—P| Logarithm

Fréquency Result in dedjbels
weighted reference |pg
input
IEC 1082/02

Figure 1 — Principal steps involved in forming an exponential-time-weighted sound level
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3.6

maximum time-weighted sound level

greatest time-weighted sound level within a stated time interval
NOTE 1 Maximum time-weighted sound level is expressed in decibels (dB).

NOTE 2 For maximum time-weighted sound level, example letter symbols are Larmax: Lasmaxs LcEmaxs @Nd Losmax
for frequency weightings A and C and time weightings F and S.

3.7
peak sound pressure
greatest absolute instantaneous sound pressure during a stated time interval

3.8
peak sqund level

twenty fimes the logarithm to the base ten of the ratio of a peg
refereng¢e sound pressure, peak sound pressure being obtained
weighting

to the
uency

NOTE 1 |Peak sound level is expressed in decibels (dB).

NOTE 2 |[This standard provides specifications for measurement of peaf

3.9
time-average sound level
equivalpnt continuous sound level
twenty fimes the logarithm to the ba
during 3
with a s
NOTE 1

NOTE 2

ressure
btained

(2)

where
- gis
— Tis

vation t;

- pa(&
- po is]
In equatig
pressure

NOTE 3

ed sound

3.10
sound exposure
time integral of the square of sound pressure over a stated time interval or event

NOTE 1 Duration of integration is included implicitly in the time integral and need not be reported explicitly,
although the nature of the event should be stated. For measurements of sound exposure over a specified time
interval such as 1 h, duration of integration should be reported.

NOTE 2 In symbols, A-weighted sound exposure E, of a specified event is represented by

t;
En=| . P2 (t)dt (3)
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where pAz(t) is the square of the A-weighted instantaneous sound pressure during an integration time starting at ¢,
and ending at t,.

The unit of A-weighted sound exposure is pascal-squared seconds if A-weighted sound pressure is in pascals and
running time is in seconds.

NOTE 3 Sound exposure in pascal-squared hours is more convenient for applications such as measurement of
exposure to noise in the workplace; see IEC 61252 [2].

3.1

sound exposure level

ten times the logarithm to the base ten of the ratio of a sound exposure to the reference
sound exposure, reference sound exposure being the product of the square of the reference
sound pressure and the reference time interval of 1 s

NOTE 1 o a ! 1 PR | HRN PRAT o A
SOt T EXPOStTreTeve T TS eXPTeSSetTaeCioeTS(OD -

NOTE 2 |In symbols, A-weighted sound exposure level, Lpg is related to a corr ement of

time-averpge, A-weighted sound level, Lar or Lgqr, by

Lpe =10 |g{[jfp§(t)dt}/(p§ To)} =10 I1g(E, /E,) =

nding measu

4)

where
- E, i the A-weighted sound exposure in pascal-squared seconds (see

- E, i the reference sound exposure of (20 pPa) > x (1s) =400 x 107

- To =|1 s; and
- T =1, — t4 is the time interval for measure ge sound
level.

NOTE 3 the total
A-weightq

(5a)
or

(5b)
3.12
microp
point sp| ophone to describe the position of the microphdne
NOTE T int may be at the centre of the diaphragm of the microphone.
3.13
referen
inward he microphone reference point and specified for determining the
acoustigal response, directional response, and frequency weighting of a sound level meter

NOTE The reference direction may be specified with respect to an axis of symmetry.

3.14

sound-incidence angle

angle between the reference direction and a line between the acoustic centre of a sound
source and the microphone reference point

NOTE Sound-incidence angle is expressed in degrees.

3.15

level range

range of nominal sound levels measured with a particular setting of the controls of a sound
level meter

NOTE Level range is expressed in decibels (dB).
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3.16

reference sound pressure level

sound pressure level specified for testing the electroacoustical performance of a sound level
meter

NOTE Reference sound pressure level is expressed in decibels (dB).

3.17

reference level range

level range specified for testing the electroacoustical characteristics of a sound level meter
and containing the reference sound pressure level

NOTE Reference level range is expressed in decibels (dB).

3.18

calibrafion check frequency

nominall frequency, in the range from 160 Hz to 1 250 Hz, of the s . }essure
producgd by a sound calibrator that is used in checking and adjdsti bter
3.19

level linearity error
at a stafed frequency, an indicated signal level minu

NOTE Level linearity error is expressed in decibels (dB).

3.20
linear gperating range
on any |level range and at a stated fre ge of sound levels over whi
linearity| errors are within the tolerance|limi ifi is standard

ch level

NOTE L|near operating range is

3.21
total rahge
range of A-wei e to sinusoidal signals, from the smallegt sound
level, o the most.s€ i 0 the highest sound level, on the least-sensit|ve level
range, {hat can be e i mdication of overload or under-range and within the
tolerande limits if S rd for level linearity error
NOTE T

3.22

tonebu
one or 1 es of a sinusoidal signal starting and stopping at a zero crgssing of
the wav

3.23
toneburst response

maximum time-weighted sound level, time-average sound level, or sound exposure level,
measured in response to a sinusoidal electrical toneburst minus the corresponding measured
sound level of the steady sinusoidal input signal from which the toneburst was extracted

NOTE Toneburst response is expressed in decibels (dB).
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3.24

reference orientation

orientation of a sound level meter for tests to demonstrate conformance to the specifications
of this standard for emissions of, and susceptibility to, radio frequency fields

4 Reference environmental conditions

Reference environmental conditions for specifying the performance of a sound level meter
are:

— air temperature 23 °C;
— static pressure 101,325 kPa;
— relafive humidity 50 %.

5 Perflormance specifications

5.1 Geheral

51.1 ¢
and ad

The sig

varying
necesss
meter.

nd level

In this dtandard, a disp icE [ ' rage, of
measur means
of a ma

5.1.2 1
conditio

hmental

513 K
meters

on of, and susceptibility to, radio frequency fields, sound level
groups as follows:

meters: self-contained instruments that include sourd level
measurement facilities according to this standard and which specify internal batterfy power
for thesnorma de of operation, requiring no external connections to other appdratus to
meagsure sound levels;

— group Y sound level meters: self-contained instruments that include sound level
measurement facilities according to this standard and which specify connection to a public
supply of electric power for the normal mode of operation, requiring no external
connections to other apparatus to measure sound levels; and

— group Z sound level meters: instruments that include sound level measurement facilities
according to this standard and which require two or more items of equipment, which are
essential constituent parts of the sound level meter, to be connected together by some
means for the normal mode of operation. The separate items may be operated from
internal batteries or from a public supply of electric power.
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5.1.4 The configuration of the complete sound level meter and its normal mode of operation
shall be stated in the instruction manual. If appropriate, the configuration of the complete
sound level meter includes a windscreen and other devices that are installed around the
microphone as integral components for the normal mode of operation.

5.1.5 A sound level meter that is stated in the instruction manual to be a class 1 or class 2
sound level meter shall conform to all mandatory class 1 or class 2 specifications,
respectively, that are provided in this standard. A class 2 sound level meter may provide
some class 1 capabilities, but if any capability conforms only to the class 2 specifications, the
instrument is a class 2 sound level meter. A sound level meter may be specified as a class 1
instrument in one configuration and a class 2 instrument in another configuration (for
example, with a different microphone or preamplifier).

5.1.6 pmplete
sound I¢vel meter conforms to the specifications for class 1 or clasg r sound
waves ihcident on the microphone from the reference direction in a\ree i >andom
incidenge, or both, iate. i i i ropriate
procedures for use of the sound level meter

5.1.7 blicable,
to confprm to the speC|f|cat|ons for direct|onal frequency weighfings. A
microp e’specificationg. In this
event, the sound level meter shall be [ e anual as conforming to the
applicable specifications for directiogal weighting only when the
specified devices are installed

5.1.8 integ TN e sound level meter. The ingtruction
manual i

5.1.9 indicate

A-frequéncy-weighted < i i sound level. As a minimum, an
integrat|ng-ave 3 ey ~ ) provide a means to indicate A-weighted
time-aveérage s . ini an integrating sound level meter shall pfovide a
means fo indicate™A ' und\exposure level. Sound level meters may contain any or
all of the design ormance specifications are given in this starpdard. A
sound | Qrm-\o thé applicable performance specifications for thos¢ design

features

5.1.10
conformi

eter shall have frequency-weighting A. Sound level | meters
rance limits also shall have frequency weighting C, at lpast for
pattern ound level meters that measure peak C sound levels for nonp-steady
sounds |shall als sure C-weighted sound levels for steady sounds, at least for| pattern
evaluatipn<tests. The ZERO frequency weighting (Z-weighting) is optional. The ingtruction
manual stattdescribe attfrequency weightings thatare provided:

5.1.11 A sound level meter may have more than one display device.

NOTE An a.c., d.c., or digital output connection alone is not a display device.
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5.1.12 A sound level meter may have more than one level range with a suitable level range
control. The instruction manual shall describe the level range(s) by the nominal A-weighted
sound level at 1 kHz. The instruction manual shall describe the operation of the level range
controls and provide recommendations for selecting the optimum level range to display the
results of a measurement of sound level or sound exposure level.

5.1.13 The reference sound pressure level, reference level range, and reference orientation
shall be stated in the instruction manual. The instruction manual shall state the reference
direction for each model of microphone intended for use with the sound level meter; the
position of the microphone reference point shall also be stated.

NOTE A reference sound pressure IeveI of 94 dB is preferred AIternatlver a reference sound pressure level of
74 dB, 84reB 4 rRrey—e—spee e e v eot
a root-megn- square sound pressure of 1 Pa.

5.1.14 |A hold feature shall be provided, for measurements of maxi
level and peak C sound level if the sound level meter is &
quantiti%

means for clearing a display that is held.

5.1.15 |Determination of conformance to many spegifications~af
applicatjon of electrical signals. The electrical signals are
microphione. As appropriate for each specrfled m

applicable tolerance limits shall be
charactg¢ristics of the device, or the f
Electric@l characteristics include the
impedance at the output of the device,

for a frequency of 1 kHz.

5.1.16 icrophone
and the facility
without

5.1.17 time or
frequeng i{channel
sound Ix ation of
each in

NOTE A

5.1.18 ply after
an initigl timed i itchi . initi i i , d in the
instructijon nrantial, shall not exceed 2 min. The sound level meter shall be allowed {o reach
equilibrium with the prevailing ambient environment before switching on the power.

5.1.19 Tolerance limits in this standard include allowances for design and manufacturing and
for the maximum expanded uncertainties of measurement for the tests to demonstrate
conformance to the specifications (see annex A).

NOTE In some cases, the tolerance limits in this standard are larger than the tolerance limits for corresponding
characteristics in IEC 60651 and IEC 60804. Tolerance limits in IEC 60651 [3] and in IEC 60804 [4] did not include
allowances for uncertainties of measurement.
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5.2 Adjustments to indicated levels

5.2.1 At least one model of sound calibrator shall be stated in the instruction manual for
checking and maintaining the correct indication on the display of the sound level meter.

5.2.2 For class 1 sound level meters, the sound calibrator shall conform to the class 1
specifications of IEC 60942. For class 2 sound level meters, the sound calibrator shall
conform to either the class 1 or the class 2 specifications of IEC 60942.

NOTE Laboratory standard sound calibrators are not suitable for general applications with sound level meters
because their performance characteristics are specified in IEC 60942 only for a limited range of environmental
conditions.

5.2.3 HKor the reference sound pressure level on the reference leye

range™Nanhd{ for the
calibratijon check frequency, a procedure and data shall be provided j i

to adjusft the sound level displayed in response to application of th gl ibrator ecified
in 5.2.1]and 5.2.2. Application of the procedure and the adjustmyg ) f i e sound
level o sound exposure level that would be indicated in r IS8 - progressive
sinusoidal sound waves incident from the reference directiqnor in reSpo 6 sounds at

random|incidence, as appropriate.

The progedure and data shall apply for environmental conditions atleast within the apllcable

ranges |specified in clause 6, including the The
adjustmient data shall apply to microp nual for
use on the sound level meter and to i vided by the manufagturer of
the soupd level meter for mounting a i S exinstrument. The data shall|include
correctipns for the average effects of a—wi microphone frequency respojnse if a
windscreen is an integral component of the \ ode of
operatign or if the instructi ) g to the
specifications of this staddard € i i ¢ micro-

phone.

5.2.4 Hor microphone S at are stated in the instruction manual to be|for use
on the pound Ier, the_insfruction ianual shall provide data for corrections| for the
deviation of the aveyé crophgneNreguency response from a uniform frequency relsponse,
and for ions from the case of the sound level mdter and

diffracti . he average effects of reflections and diffraciion are
relative evel at the position of the microphone and in the abgence of

If the in i ates that the sound level meter conforms to the specificqtions of
this sta oth with and without a windscreen installed around the microphone, {he data

describ alf be given for both configurations. The data for the configuratjon with
windscrEen shall include the corrections for the average effects of a windscgeen on
microph nd level

meter for the normal mode of operatlon the windscreen correction data shall be given only for
this configuration.

The corrections for the average frequency response of a microphone and for the average
effects of reflections, diffraction, and windscreen, if applicable, shall apply for plane
progressive sinusoidal sound waves incident from the reference direction and in the absence
of wind. The information shall include the associated values for expanded uncertainties of
measurement. The expanded uncertainties of measurement and the basic information shall be
given in tabular form separately in the instruction manual.

NOTE The corrections for the average frequency response of the microphone and for the average effects of
reflections and diffraction may be provided as two separate corrections or as a single combined correction.
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5.2.5 The data required by 5.2.4 shall be provided in the following formats.

— For class 1 sound level meters, the data shall be stated in tabular form at nominal one-
third-octave intervals for frequencies from 63 Hz to 1 kHz and then at nominal one-twelfth-

octave intervals for frequencies greater than 1 kHz to at least 16 kHz.

— For class 2 sound level meters, the data shall be stated in tabular form at nominal one-

third-octave intervals for frequencies from 63 Hz to at least 8 kHz.

— Corrections for the average effects of a windscreen on the microphone frequency
response shall be stated in tabular form at nominal one-third-octave intervals from 1 kHz

to 16 kHz for class 1 sound level meters and from 1 kHz to 8 kHz for class 2 sou
meters.

nd level

5.2.6 I lection,
diffracti anual,
extende of the
applicah

5.2.7 | lectrostatic pctuator
for use ‘ e obtain
equivalg § erente environmental
conditio : incident ffom the
referend A levels
displays y sound
calibrat

5.2.8 1 Hz, and
either 4/ kHz or 8 kHz and shall appl a hd level
meter, g shall be
providex for all models ¢ r which
the sound level meter j ecifications of this standard. The deviation
of a mepsurement of a hall not
exceed |+0,4 dB r is the
greater. <>

5.3 Dinectional

531 7T response requirements for the configuration of a sound level
meter 3 on manual for the normal mode of operation or fqr those
compon aysoeund Nevel’ meter that are intended to be located in a sound figld. The
specificati i ply for plane progressive sound waves at any sound-incidence
angle wi afed ranges, including the reference direction. At any frequency, the
design goal(s,equal response to sounds from all directions of sound incidence.
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Table 1 — Directional response limits including maximum expanded
uncertainty of measurement
Maximum absolute difference in displayed sound levels at any two sound-incidence
angles within +t0 degrees from the reference direction
dB
Frequency
kHz 6= 30° 6=90° 6=150°
Class
1 2 1 2 1 2
0,25to 1 1,3 2,3 1,8 3,3 2,3 5,3
>1 tor2 45 25 2-5 45 4],5’\ 7,5
>2 td 4 2.0 4,5 45 75 /&5 . 2,5
>4 td 8 3,5 7,0 8,0 130 /A0 \ 7,0
>8 to 12,5 55 115 NGNS

NOTE Maximum

measurement for demonstration of conformance to the limits given abov/e{\ N

absolute differences in displayed sound levels are extexnded b e ancertainty of

5.3.2 FKor any frequency within the specified range
any oriIntation of the sound level meter, or applicable tonmpqQne

direction.

5.4 Frgquency weightings

5.4.1 At 1 kHz,

tolerande limits of +1,1 dB for class 1

meters.

5.4.2 Table 2 gives

and corfesponding tole
performpnce claéri to
adjustment described

frequengy and un

of table 1 qpply for
round the rgference

htings is 0 dB with corresponding
and 1,4 dB for class 2 sound level

the design goal for/all freque

decibel
a given
ying the
n check
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Table 2 — Frequency weightings and tolerance limits including maximum

— 33 -

expanded uncertainty of measurement

Nominal Frequency weightings b) Tolerance limits (dB)
frequency 2 dB Class
Hz
A Cc z 1
10 -70,4 -14,3 0,0 +3,5; —c0
12,5 -63,4 -11,2 0,0 +3,0; —c0
16 -56,7 -8,5 0,0 +2,5; -4,5
20 -50,5 -6,2 0,0 2,5
25 —44,7 -4,4 0,0 *2,5,-2,0
31,5 -39,4 -3,0 0,0 2,0
40
50
63
80
100
125
160
200
250
315
400 +1,4
500 +1,4
630 1,4
800 1,4
000 +1,1
250 +1,4
600 +1,6
2 000 0,0 +1,6
500 { 0,0 1,6
150 0,0 +1,6
4 000 0,0 +1,6
K000 N 0,0 £2,1
300~ 0,0 +2,1;-2,6
000 -1,1 -3,0 0,0 +2,1; -3,1
1|0 000 -2,5 -4,4 0,0 +2,6; -3,6
12 500 -4,3 -6,2 0,0 +3,0; -6,0
16 000 —-6,6 -8,5 0,0 +3,5; -17,0
20 000 -9,3 -11,2 0,0 +4,0; -o0
a)  Nominal frequencies are from the R10 series given in table 1 of ISO 266:1997 [5].
b) CandA frequency weightings were calculated by use of equations (6) and (7) with frequency f computed
from f = (£,)[10%""3%] with f, = 1 kHz and n an integer between 10 and 43. The results were rounded to a tenth of
a decibel.
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5.4.3 For the configuration of the sound level meter stated in the instruction manual for the
normal mode of operation, the frequency weightings and tolerance limits of table 2 apply for
the response to plane progressive sound waves incident on the microphone from the
reference direction or with random incidence, or both as applicable.

5.4.4 At any frequency in table 2, the deviation of a displayed sound level from the sound
pressure level present at the microphone position in the absence of the sound level meter,
extended by the expanded uncertainty of measurement, shall not exceed the applicable
tolerance limits. Sound pressure levels measured in the absence of the sound level meter
shall be weighted by the applicable frequency weighting from equations (6), (7), or (8).

ightings
ibel. The
the two
ency fy,
 zeros,
at the
at fL =
coupled
,|the cut-
off freqL
5.4.7 Practical realizations of frequenc Qj i derived
from the [ quency,
respectively.
5.4.8 FKor any frequenc s, from
- C1000 (6)
The A-w
- A1OOO (7)
(f2 +f42)
where (

UU U0U
gain needed to prowde frequency welghtlngs of zero deC|beIs at 1 kHz.

The Z-weighting Z(f) shall be calculated from

Z(f) = 0. (8)
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5.4.9 Pole frequencies f; and f, shall be determined, in hertz, from the solution of a bi-
quadratic equation that yields

1/2

Oy —./h2 —ga0
f =02 VP” ~dc, 2 sty (9)
H H
1/2
L 2 _ 4.0
and f4 MD (10)
5 H
Constarllts b and c shall be determined from
01 04, f2 f2
51—5@ LH (f2 +f ) (11)
and c=1f2f3 (12)
and where D2, f., f_, and f,, are given in 5.4.6, and D\
5.4.10 |With the cutoff frequency f, fream 5.4. S in thie response at frequencies f,
and fs, |that are required to implemen F eighting
charactegristic, shall be determined, in hertz, fro
(13)
and (14)
NOTE The addi p addition
of two zerlos at
5.4.11 |
f; = 20,60 Hz/)f, = 7 Hz, f3 =737,9 Hz, and f, = 12 194 Hz.

Normalization constants C; 499 and A4 g, rounded to the nearest 0,001 dB, are —0,062 dB
and -2,000 dB, respectively.

5.4.12 If a sound level meter provides one or more optional frequency responses, the
instruction manual shall state the design-goal frequency response and the tolerance limits
that are maintained around the design goal(s). If an optional frequency response is specified
in an International Standard, the design-goal frequency response shall be as specified in that
International Standard. Tolerance limits shall include the applicable maximum expanded
uncertainties of measurement given in annex A for frequency weightings.
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5.4.13 For an optional FLAT frequency response, the 0 dB design goal for the response to
sound waves shall extend from less than 31,5 Hz to greater than 8 kHz. At each frequency in
table 2, tolerance limits around the design goal shall be not greater than those given in
table 2 for the appropriate performance class. Separate tolerance limits may be stated for
acoustical and electrical input signals. Tolerance limits shall include the applicable maximum
expanded uncertainties of measurement given in annex A for frequency weightings.

5.4.14 For a steady sinusoidal electrical signal at 1 kHz, the difference between the
indicated level of any C-weighted, Z-weighted, or FLAT-response measurement quantity and
the indicated level of the corresponding A-weighted measurement quantity, extended by the
expanded uncertainty of measurement, shall not exceed +0,4 dB. This requirement applies at
the reference sound pressure level on the reference level range. It dees not apply to
indicatigns of peak C sound level.

5.5 Level linearity

a linear
dpply for

5.5.1 FKor the entire extent of the total range, the measured g
function| of the sound pressure level at the mlcrophone Lev

measur¢ments of time-weighted sound levels, sound
exposure levels.

5.5.2 Tolerance limits on level linearity errors apply for electical>sj i through
the applicable device.

5.5.3 On any level range and for a given | be the
starting|point specified in the instructiopfanua| o change

in the Igvel of the input signal relative fo the levebho nput signal that caused the display of
the starting point. At 1 kHz, the startihg poiniat whi o0 begin tests of level linearjty error
shall be[the indication of eference squndi\pre :

5.5.4 ( e, 1 ~ f"the linear operating range shall be|at least
60 dB af

555 T i by the expanded uncertainty of measuremept, shall

. in the level of the input signal shall cause the same|change
in the qispla \ MDeviations from this design goal, extended by the expanded
) class 2

W|th|n the g e—soundleve oter and for & equency—weighting or
frequency response prowded

NOTE 1 In principle, the requirements for level linearity error apply at least for any frequency from 16 Hz to
16 kHz for class 1 sound level meters and from 20 Hz to 8 kHz for class 2 sound level meters.

NOTE 2 If level linearity error is measured at low frequencies, evaluation of the test results should account for the
ripple that occurs with F-time-weighted measurements of sinusoidal signals. At 16 Hz, the ripple is approximately
0,2 dB.
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5.5.8 At 1 kHz, linear operating ranges on adjacent level ranges shall overlap by at least
30 dB for sound level meters that measure time-weighted sound levels. The overlap shall be
at least 40 dB for sound level meters that measure time-average sound levels or sound
exposure levels.

5.5.9 For each level range, the nominal A-weighted sound levels, and the nominal
C-weighted and Z-weighted sound levels, if provided, shall be stated in the instruction manual
for the lower and upper limits of the linear operating ranges over which sound levels can be
measured without display of under-range or overload. Linear operating ranges shall be stated
in the instruction manual for frequencies of 31,5 Hz, 1 kHz, 4 kHz, 8 kHz, and 12,5 kHz for
class 1 sound level meters and for frequencies of 31,5 Hz, 1 kHz, 4 kHz, and 8 kHz for class 2

sound level meters.
e datNrovided in

5.5.10 |For the frequencies specified in 5.5.9, the instruction praqual s starting
point at|which to begin tests of level linearity error on a specifieq

NOTE Thpe frequencies required for the specification in 5.5.9 were selected to minimi
the instruftion manual and the cost of pattern evaluation tests.

5.5.11 |For a sound level meter that uses a display dewvi than tHe linear

operating range, a means shall be described in the linearity
error belyond the limits of the display range.

5.6 Self-generated noise

5.6.1 H truction
manual | sound
field that does not add significantly ¢ Is shall
corresp < rophone
specifie

5.6.2 L s time-

weighte

5.6.3 1T
generat

vall state the levels of the highest anticipatpd self-
nput device replaces the microphone and the |input is

termina manual.

564 7 evels Stated in the instruction manual for self-generated noise shall be for
referend i nditions. Levels of self-generated noise shall be stated for all
availabl i

5.6.5 Theuinstruction manual shall describe procedures for measuring low-level sounds with
consideration of the influence of self-generated noise.

5.7 Time weightings F and S

5.7.1 Design-goal time constants are 0,125 s for time-weighting F (Fast) and 1 s for time-
weighting S (Slow). Time weightings that are provided shall be described in the instruction
manual.
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5.7.2 For time-weighted sound levels, the decay time constant is specified from the
response to sudden cessation of a steady 4 kHz sinusoidal electrical input signal. Following
cessation, the rate of the decrease in the displayed sound level, extended by the expanded
uncertainty of measurement, shall be at least 25 dB/s for time-weighting F and between
3,4 dB/s and 5,3 dB/s for time-weighting S. This requirement applies for any level range.

5.7.3 For a steady sinusoidal electrical signal at 1 kHz, the deviation of the indication of both
A-weighted sound level with time-weighting S and A-weighted time-average sound level, if
available, from the indication of A-weighted sound level with time-weighting F, extended by
the expanded uncertainty of measurement, shall not exceed +0,3 dB. This requirement
applies at the reference sound pressure level on the reference level range.

5.8 Toheburst response

5.8.1 The specification for measurement of the sound level for a fransi i isNgiven in
terms o i %I input
signals.

5.8.2 FKor the A and optional C and Z weightings, the ¢ \ 3 se to a
single 4 kHz toneburst shall be as given in column 2 ¢ i imum S
sound levels, and in column 3 for sound exposuré levelsy\ Tt pasured
tonebur by the
expanded uncertainty of measurement, shall be e icak bver the
range of toneburst durations.

5.8.3 The reference toneburst respo i pply to
integrat|ng-averaging sound level met or such
instrum a1l be calculated from a measfirement

of time{average sound . The averaging time T shall |be that

displaygd by the sound le

referenge toneb ermined from equation (15) or (16), as applicable.
The applicable tolér for the shorter toneburst duration where lifnits are
given.

5.8.4 HKor a tor@ twosconsecutive toneburst durations in table 3, the

5.8.5 Referegn ponses and corresponding tolerance limits apply [for any
toneburgt du i ges specified in table 3 and on the reference level rarjge over

a range ignals. The range of steady 4 kHz input signals, from which the
tonebur xtends from an input equivalent to a display at 3 dB less than the
specifie imit \of the linear operating range down to an input equivalent to a display at
10 dB specified lower limit. Toneburst responses shall be within the gpecified

tolerande Jimits as Iong as the toneburst response can be observed on the display deyice and
produces—aminmdicatiomatteast—t0—dBgreater thamthe—specifred noisetevettaused by the
inherent noise from the microphone and electronic elements within the sound level meter.

5.8.6 There shall be no overload indication during any measurement of toneburst response
over the range of signal levels specified in 5.8.5.
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Table 3 — Reference 4 kHz toneburst responses and tolerance limits including
maximum expanded uncertainty of measurement

Ty is a specified duration of a toneburst in seconds, and
Ty = 1 s is the sound-exposure reference duration.

frequency weightings may have other reference toneburst responses.

Reference 4 kHz toneburst response, 8.+, Tolerar:jcl:?’e limits
relative to the steady sound level
Toneburst dB
duration, T Class
ms
LAFmax - LA LAE - LA
CFmax — k¢ and LCE - Lc and 1 2
Lzfmax — Lz; Eq. (15) Lze - Lz; Eq. (16)
1 000 0,0 0,0 +0,8 +1,3
500 -0,1 -3,0 +0,8 +1,3
200 =10 =70 0,87 1,3
00 -2,6 -10,0 +1, 1,3
60 -4,8 -13,0 ESN +R3;]-1.8
PO -8,3 -17,0 N3 Q +1,3{2,3
10 -11,1 -20,0 1,3 h\?—zs
5 -14,1 -23,0 +N3 1,3;-2,8
2 -18,0 -27,0 +1,31.8 1,3;]-2,8
1 -21,0 -30,0 +1)8:,223 +1,3]-3,3
D,5 -24,0 -33,0 1,35-2.8 +1,3]-4.3
d,25 -27,0 -36,0 +3; X3, +1,8]-5,3
L LASmaxE LA d
csmax ~— Lc an
Lzsmax = Lz: Eq. (15) (\ /N
1000 -2,0 0 o +0,8 +13
%00 -4,1 +0,8 +1,3
200 -7,4 N +0,8 +1,3
00 -10,2 +1,3 +1,3
60 -13,1 +1,3 +1,3]-1.,8
A /7,0 +1,3; -1,8 +1,3]-2,3
h0 —2N +1,3; -2,3 +1,3]-3,3
5 3,0 +1,3; -2,8 +1,3]-4.3
2 {\ %0 (N +1,3;-3,3 +1,3]-5,3
NOTE 1| For the putpose\of this s ard d for conventional sound level meters, reference 4 kHz tpneburst
responsg 0, for @ le is determined from the following approximation:
<10 Ig(1-67'") (15)
where
Tpisas st in seconds,
Tis a st gtant specified in 5.7.1, and
e is the
Equatio plies fox isordted 4 kHz tonebursts.
NOTE 2 of this standard and for integrating and integrating-averaging sound level| meters,
referenge.4¢kHz toneburst response 9,.; for frequency-weighted sound exposure levels is determined from the
followin npprnvimnﬁnn
Bt =10 19(T, /Ty) (16)
where

NOTE 3 Reference 4 kHz toneburst responses in table 3 are valid for the A, C, and Z weightings. Other
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5.9 Response to repeated tonebursts

5.9.1 The specification for the response to repeated electrical tonebursts applies for the A
weighting and the C and Z weightings, where provided, and for any sequence of 4 kHz
tonebursts of equal amplitude and equal duration. The deviation of a time-average sound
level from the time-average sound level calculated for the toneburst sequence, extended by
the expanded uncertainty of measurement, shall be within the applicable tolerance limits of
table 3 for the sound-exposure-level toneburst response. This specification applies on the
reference level range for toneburst durations between 0,25 ms and 1 s and from 3 dB less
than the specified upper limit of the linear operating range down to an input equivalent to a
display at 10 dB above the specified lower limit.

theoretigal time-average sound level of a sequence of N tonebursts ex ted fro steady
sinusoidal signal and the time-average sound level of the corresp teady sipusoidal
signal ig given by

5.9.2 |n any total measurement duration, the difference 0,y In de |belsxe\t:kaen the
th

s =10 1g(NT, /T,,)) (17)
where
Ty, is a foneburst duration and
T, is the total measurement duration, both in se
The cofresponding steady sinusoidaK sig c irement

duration.

5.10 Operload indication

5.10.1 an overload indicator that ghall be
operatiy instruction manual shall descfibe the
operatid

5.10.2 , d|t|o shal:be displayed before the tolerance limits for steady level
linearityl 'res 3 ded for sound levels above the upper limit of|a linear

operatin
31,5 Hz

plies on all level ranges and for any frequency from
A level meters, or from 31,5 Hz to 8 kHz for class 2 sound

level md
5.10.3 d indjcator shall operate for both positive-going and negatiye-going
one-hal i acted from a steady sinusoidal electrical signal. The ektracted

signals rt and, stop at zero crossings. For positive-going and negative-going dne-half-
cycle signals, the~djfference between the input signal levels that first cause an ¢verload
indicatigny‘extended by the expanded uncertainty of measurement, shall not exceed 1,8 dB.

5.10.4 When a sound level meter is used to measure F or S time-weighted sound levels, the
overload indication shall be presented as long as the overload condition exists or 1 s,
whichever is the greater.

5.10.5 When time-average sound levels or sound exposure levels are being measured, the
overload indicator shall latch on when an overload condition occurs. The latched condition
shall remain until the measurement results are reset. These requirements also apply to
measurements of maximum time-weighted sound level, peak C sound level, and other
quantities calculated during, or displayed after, the measurement interval.
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5.11 Under-range indication

5.11.1 If any measurement of time-weighted sound level, time-average sound level, or sound
exposure level is less than the specified lower limit of a linear operating range at a given
frequency, an under-range condition shall be displayed before the tolerance limits on level
linearity error are exceeded. The under-range display shall be presented at least as long as
the under-range condition exists or 1 s, whichever is the greater. The instruction manual shall
describe the operation and interpretation of the under-range indications.

5.11.2 For the more-sensitive level ranges, the under-range display need not be activated if
the lower limit for level linearity error is caused by the inherent noise from the microphone and
electronic elements within the sound level meter.

5.12 Peak C sound level

5.12.1 |Class 1 and class 2 sound level meters may display peak\C 50 . )n each
level range, the instruction manual shall state the nominal rang€ els that
are megsured within the applicable tolerance limits. On at Ieas the refgren nge, the
extent df the peak level range shall be at least 40 dB for jridic 3 C sound levels.

Within fhe specified ranges, peak C sound levels shall be_indi i i y of an
overload condition.

NOTE Ppgak Z or peak FLAT sound levels are not the same

to one-
cle and

5.12.2 |Indications of peak C sound
cycle, and positive-going and negative-

half-cycle signals shall be extracted fro plied to
the spegifi stop on
zero crd

5.12.3 inus the
corresp C from the
corresppndi iven\in Y extended by the expanded uncertainty of

measure

Tolerance limits
dB
Numberm uepgc aff tost Lepeak — Lc
; P N dB

in tes} sighal Mz Class
1 2
Qne 31,5 2,5 2,4 +3,4
One 500 3,5 +1,4 12,4
One 8 000 3,4 +2,4 +3,4
Positive half cycle 500 2,4 +1,4 2,4
Negative half cycle 500 2,4 +1,4 +2,4
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5.13 Reset

5.13.1 Sound level meters intended for the measurement of time-average sound level, sound
exposure level, maximum time-weighted sound level, and peak C sound level shall contain a
facility to clear the data-storage device and re-initiate a measurement.

5.13.2 Use of a reset facility shall not cause spurious indications on a display device or to
data that are stored.

5.14 Thresholds

If user-selectable thresholds are provided for an integrating-averaging or ap-ntegrating sound
level mgter, their performance and method of operation shall be statgd in the ingtruction
manual [for measurements of time-average sound levels or sound expo

5.15 Dijsplay

5.15.1 |For sound level meters that can display more th gsUtemeni/quantity, a
means g$hall be provided to indicate the quantity that is bei i

5.15.2 on the
display ual and
shall in | 3 q me. as
appropr ¢ et symbol or abbriviation.
Example i ini bles in
this standard

5.15.3 i i 3Crib i the/instruction manual and shall permit
measure ¢ 4. dB 650 dB.
NOTE S e in two
portions.

5.15.4 ed at periodic intervals, the indication at each display
update $ gcted quantity at the time of the display updatg. Other
quantitiI ime of the display update and, if so, the displayed
quantiti struction manual

5.15.5 ital inch is“provided, the instruction manual shall state the display update
rate and i aftar initiating a measurement when the first indication is displayed.

5.15.6
shall st

-averaging and integrating sound level meters, the instruction|manual
tedthe time iterval after completion of integration before a reading is displayeg.

5.15.7 When results of a measurement are provided at a digital output, the instruction
manual shall describe the method for transferring or downloading of digital data to an external
data-storage or display device. The computer software as well as the hardware for the
interface shall be identified.
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5.15.8 Each alternative device for displaying the signal level, stated in the instruction
manual as conforming to the specifications of this standard, is an integral part of the sound
level meter. Each such alternative device shall be included as part of the components
required for conformance to the performance specifications in this clause and the applicable
environmental specifications of clause 6.

5.16 Analogue or digital output

5.16.1 If an analogue or digital output is provided, the characteristics of the output signals
shall be described in the instruction manual. The characteristics shall include the frequency
weighting, the range of output signals, the internal electrical impedance at the output, and the
recommended range of load impedances.

5.16.2 |Connecting a passive impedance without stored electrical e i ingla short
circuit, fo an analogue output shall not affect any measurement jr re than
0,2 dB.

5.16.3 |If an analogue or digital output is not provided for g S\ i , am output
shall bg provided for testing the characteristics of a clas§_1 S may be
provided for a class 2 sound level meter. Changes in the g halogue
or digital output in response to changes in the sound pre e, or to
changes nges in
the sign

517 T

5171 sound
exposur i the end of an integration pgriod, or
an equ i i -set an
integrat me of day may also be displpyed. If
applicah e procedure to pre-set an integratjon time
interval

NOTE 1 i jrati i rvals are 10 s, 1 min, 5 min, 10 min, 30 min, 1 h} 8 h, and
24 h.

NOTE 2 ; n displayythe time of day, the nominal drift in the displayed time oyer a 24 h
period sh S i

5.17.2 the range of a display device, the instruction manygal shall
state th ximum averaging and integration times for measurement [of time-
averageg dsound exposure levels, respectively.

5.18 Rpdiofrequ y emissions and disturbances to a public power supply

5.18.1 If the sound level meter allows the connection of interface or interconnection cables,
the instruction manual shall state the lengths and types (for example, shielded or unshielded)
of typical cables and the characteristics of all devices to which the cables are expected to be
attached.

5.18.2 The quasi-peak level of the radio frequency electric field strength emitted from the
enclosure port of the sound level meter shall not exceed 30 dB for frequencies from 30 MHz
to 230 MHz, and shall not exceed 37 dB for frequencies from 230 MHz to 1 GHz. At 230 MHz,
the lower limit applies. Field strength levels are relative to a field strength of 1 uV/m. The
requirements apply for complete sound level meters of group X or Y and at a distance of
10 m. The instruction manual shall state the operating mode(s) of the sound level meter, and
any connecting devices, that produce the highest radio frequency emissions.
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5.18.3 For group Y and group Z sound level meters, the maximum disturbance conducted to
the public supply of electric power shall be within the quasi-peak and average voltage-level
limits given in table 5 at an a.c. power port. If the sound level meter conforms to the limit on
the average voltage of conducted disturbances when using a quasi-peak measuring device,
the sound level meter shall be deemed to conform to the quasi-peak and average voltage
limits.

Table 5 — Limits for conducted disturbance to the voltage of a public supply of electric
power including maximum expanded uncertainty of measurement

Limits on voltage level of disturbance (re 1pV)
Frequency range dB
vtz

Quasi-peak (Avera

0,15 to 0,50 66 to 56 /\\ " 56 toxd6

0,50 to 5 56 \ \ EB\

5 to 30 60 A Do N
NOTE 1| See 4.1.2 of CISPR 16-1:1999 for the characteristics of quasi

NOTE 2| Lower limits for voltage levels apply at the transition freq ci

NOTE 3| Voltage level limits decrease linearly with the logarithm of the{reqg

to 0,50 WHz.
N G

of ¢channels, is a concern for multi-

cy inthe range from 0}15 MHz

5.19 Crosstalk

5.19.1
channel

5.19.2 1 or class 2 multi-channel soupd level
meter s theydeyel indjcated on the display device, in resgonse to
a stead i input facility of one channel and adjusted to
indicate operating range, and the signal level ipdicated
for any B” Termination devices, as stated in the ingtruction

manual, i ! e pnicrophones on the other inputs.

5.20 P

5.20.1 icati provided to confirm that the power supply is sufficient to
operate ter within the specifications of this standard.

5.20.2 truction manual shall state the maximum and minimum power supply yoltages
at which el meter conforms to the specifications of this standard. With g sound

calibratorapplied to the microphone, the change in the displayed sound level, extepded by
the expanded uncertainty of measurement, shall not exceed £0,3 dB for class 1 sound level
meters and £0,4 dB for class 2 sound level meters when the supply voltage is reduced from
the maximum to the minimum.

5.20.3 If internal batteries are used to power the sound level meter, the acceptable battery
types shall be stated in the instruction manual and preferably on the instrument. The
instruction manual shall also state the continuous operating time, under reference
environmental conditions, to be expected for the specified normal mode of operation when full
capacity batteries are installed.
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5.20.4 For battery-powered sound level meters designed to be able to indicate sound levels
over a duration that exceeds the nominal battery life, the instruction manual shall describe the
recommended means for operating the sound level meter from an external power supply.

5.20.5 For sound level meters that are intended to operate from a public supply of a.c.
electrical power, the instruction manual shall state the nominal voltage and frequency of the
supply and the associated tolerance limits.

6 Environmental, electrostatic, and radio frequency criteria

6.1 General

y to the

6.1.1 ;L sound level meter shall conform to all specifications of cla
e ne, the

intend use of the instrument. When a sound signal is applied
windscreen should be removed, if appropriate.

6.1.2 Each specification of the influence of an operating,.en\ironme ; s/to a sound
level meter that is turned on and set to perform a mea 9 3 i er. The
instruction manual shall state the typical time interva 3 » heter to
stabilizg after changes in environmental conditions.

6.1.3 $pecifications for the influence of variaff i ' S re, and
relative | humidity apply for sound lexels i [ K sound
calibratgr operating at a frequency in“he ence of

variatiomns in static pressure, air tempera S ressure
level geperated by the sound calibrato '

6.1.4 Combinations of &
than +39 °C or less
specifications.

tic pres@

greater
n these

6.2 St3

6.2.1 (
displays

re from 85 kPa to 108 kPa, the deviationl of the
dnd level displayed at the reference static pfessure,

extende ertainty of measurement, shall not exceed +0,7 dB forn class 1
sound l¢ ot class 2 sound level meters.

6.2.2 S ) latic pressure from 65 kPa to less than 85 kPa, the deviatign of the
display rom the sound level displayed at the reference static pfessure,

extend ahded uncertainty of measurement, shall not exceed 1,2 dB forf class 1
sound level/meters or £1,9 dB for class 2 sound level meters.

NOTE The frequency response of the microphone may depend on the static pressure. Using a sound calibrator to
adjust the sensitivity of a sound level meter at the calibration check frequency provides no information on the
influence of static pressure on frequency response. The instruction manual should provide guidance and
procedures to use the sound level meter at locations or under conditions where the static pressure is less than
85 kPa.

6.3 Air temperature

6.3.1 The influence of variations in air temperature on the measured signal level is specified
over the range of air temperatures from —10 °C to +50 °C for class 1 sound level meters and
for temperatures from 0 °C to +40 °C for class 2 sound level meters. Temperature ranges
apply for a complete sound level meter.
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6.3.2 For components of a sound level meter (for example, a computer), designated in the
instruction manual as intended to operate only in an environmentally controlled enclosure (for
example, indoors), the air temperature range may be restricted to +5 °C to +35 °C. The
restricted temperature range does not apply to the microphone.

6.3.3 The deviation of the sound level displayed at any temperature from the sound level
displayed at the reference air temperature, extended by the expanded uncertainty of
measurement, shall not exceed 0,8 dB for class 1 sound level meters or +1,3 dB for class 2
sound level meters. This specification applies over the applicable ranges of air temperatures
given in 6.3.1 or 6.3.2, for any relative humidity within the range given in 6.4.

6.3.4 The level Iinn:\rify error at 1 kHz over the stated linear npnr:ﬂ'fh*g range on the
referenge level range shall remain within the tolerance limits given in 5.8. Thi vellinearity
specification applies over the ranges of air temperature given in 6. 2and for a
relative Jhumidity that is within £20 % relative humidity of the reference [ [ .&

6.4 Humidity

The deyiation of the sound level displayed at any rela nd level
displaygd at the reference relative humidity, exte ed uncertpinty of
measurément, shall not exceed +0,8 dB for class 1 ¢ gr +1,3 dB for class 2
sound le¢vel meters. This specification applies over the umidity from|25 % to
90 % fof i i - 8,3.1 or 6.3.2, as limited by

the rang

6.5 Elg

6.5.1 / [ eXel meter system, shall conftinue to
operate i e a ¢t dissharge of electrostatic voltage pf up to
4 kV a ir discha of electrgstatic voltage of up to +8 kV. The polarity of the
electrosttatic voltage s\relative to 1. Methods for applying the electrostatic

harges specified in 6.5.1 shall cause no pefmanent
degrad tion of per nction in the sound level meter. The performance or
function| of a s0 e be temporarily degraded or lost because of electrostatic
discharges, we instruction manual. The specified degradation or|loss of
function sh i change of operating state, change of configuration, or

corruptip

6.6 AC pow

6.6.1 t cause
any chang re—operating—state—change I of stored

data. This reqwrement applles to a complete sound IeveI meter or to the apphcable
components, or to a multi-channel sound level meter system, and for any operating mode
consistent with normal operation. The operating mode(s) of the sound level meter, and any
connecting devices, shall be as stated in the instruction manual for the greatest susceptibility
(least immunity) to a.c. power frequency and radio frequency fields.
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6.6.2 The specification for susceptibility to a.c. power frequency fields shall apply for
exposure to a uniform root-mean-square magnetic field strength of 80 A/m at frequencies of
50 Hz and 60 Hz. The uniformity of the magnetic field shall be determined in the absence of
the sound level meter.

6.6.3 The specification for exposure to a.c. power frequencies applies to the orientation of
the sound level meter that is stated in the instruction manual to have greatest susceptibility
(least immunity) to a.c. power frequency fields.

6.6.4 The specification for susceptibility to radio frequency fields shall apply for exposure
over the range of carrler frequenmes from 26 MHz to 1 GHz. The signal at the carrier
frequen
sinusoig
level mg
strength

NOTE A gan-square
electric fi¢ instruction
manual.

6.6.5 | y fields
shall be i ne. With
no a.c. [ i apRlies und sturce shall be adjusted
to displ ' a time-
averags hich the
lower limit i vided.
NOTE If und level
should be

6.6.6 T R the sound level displayed in the absence

of an a.k. power frequg

measur¢ment, s n
sound Ig¢vel me

6.6.7 Kk yd level meters with an a.c. input power portl and, if
availabl y art immunity to radio frequency common-mode intefference
shall be de a . he frequency range from 0,15 MHz to 80 MHz. THe radio

etd, extended by the expanded uncerfainty of
ss 1 sound level meters or +2,3 dB forf class 2

frequen & 80 amplitude modulated by a 1 kHz sinusoidal signal. When
unmoduy an-square radio frequency voltage shall be 10 V when emitied from
a source having § impedance of 150 Q. Immunity to fast transients on th¢ power

supply ghall a iy fora signal having a 2 kV peak voltage and a repetition frequency ¢f 5 kHz
in accofdarice able 4 of IEC 61000-6-2:1999. The additional specification given in
table 4 pfIEC 61000-6-2:1999 also applies for immunity to voltage dips, voltage mterrTllptions,
and voltagesurges:

6.6.8 For group Z sound level meters with signal or control ports, the requirements of table 2
in IEC 61000-6-2:1999 apply for immunity to radio frequency common-mode interference over
the frequency range from 0,15 MHz to 80 MHz for a root-mean-square voltage of 10 V when
unmodulated. These requirements apply where any interconnecting cable between parts of
the sound level meter exceeds a length of 3 m. Requirements for immunity to fast transients
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on the public power supply system apply for a signal having a 2 kV peak voltage and a
repetition frequency of 5 kHz in accordance with table 2 of IEC 61000-6-2:1999.

6.6.9 A sound level meter may be stated in the instruction manual to conform to the
specifications of this standard for exposure to radio frequency fields at a sound level less than
74 dB. In this event, the sound level meter shall conform within the applicable tolerance limits
of 6.6.6 for sound levels less than 74 dB down to the stated lower level. This requirement
applies on all applicable level ranges for all specifications relevant to the group. The lower
level, stated in the instruction manual to the nearest 1 dB, shall apply to all modes of
operation of the sound level meter.

sound
ier or

betweer heter. If
such dsg for any
correcti
7.2 Th e sound
level mg Felevant
charact ssories.
und the
microp of any
recom bquency
weighting.
7.3 The instruction ma heth) ‘ g4 to the
specifications of this stand ; ha i SSory is
installeq. If the sound 3 copform to the specifications for the |original
performpnce clasg whe y is installed, the instruction manual shpll state
whetherl the so € 3 e specifications for another class or that it no
longer donforms tethexreg 3 or either class 1 or class 2.

7.4 If internal 3 ilters are provided for the spectral analysis of B sound
pressure sig i wmanual shall describe how the sound level meter is to pbe used

to measjure fi
7.5 Dettai rovided in the instruction manual for the connection of manuflacturer-
provide i i to a sound level meter and the effects, if any, of such deyices on

the chartacteristi e sound level meter.

8 Marking

8.1 A sound level meter that conforms to all applicable specifications of this standard shall
be marked to show the reference number and year of publication of this standard. The
marking shall indicate the name or mark of the supplier responsible for the technical
specifications applicable to the complete sound level meter. In addition, the marking shall
include the model designation, serial number, and performance class of the complete sound
level meter in accordance with the specifications of this standard.

8.2 If the sound level meter consists of several separate units, each principal unit or
component shall be marked as described in 8.1, as practicable.
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8.3 Suitable seals or marks shall be used to protect those components of a sound level
meter that are accessible to a user and which might affect the electroacoustical performance.

9 Instruction manual

9.1 An instruction manual shall be supplied with each sound level meter or equivalent
instrument that conforms to the specifications of this standard.

a) The instruction manual shall contain all the information required by clauses 4, 5, 6, and 7.
It shall also contain the information required by 9.2 and 9.3 of this clause.

b) If the sound level meter consists of several separate components, an_ instruction manual
sha|l be available for the combination that forms the complete soupnd level mefer. The
instfuction manual shall describe all necessary components and t I nce.

c) An instruction manual shall be provided as a printed document igf oR >

9.2 ThE instruction manual shall contain the following operatio i ropriate
to the spund level meter.

9.2.1 General

a) A description of the type of sound level & ifteati pr Z for
susgeptibility to radio frequency fi€ids; apd\ the ‘ ss 1 or
clasp 2 according to the specification . n of the
confligurations of the sound level m j s 1 and
clasp 2.

b) A dgscription of the complete sound le | mode
of ¢peration includipg “a windscreen as appropriate. The
desg¢ription shall include the Yti

additional items and _the\procedure staling a windscreen around the micrpphone.
Add|tional items in é \\ ed for a
part|cular s{idg for the
perfprmance

c) The s to the
spe tidence,
as a

d) If a nd level
metgr confarmso the\specifications for directional response and frequency weighfing only
whe

e) The|charac 5 | sound
leve] meter.

9.2.2 Design features

a) A description of the acoustical quantities that the sound level meter is capable of
measuring on each display device, for example time-weighted sound level, time-average
sound level, and sound exposure level, separately or in combinations, along with
explanations of all abbreviations and letter symbols that are displayed.

b) Optionally, detailed tabular descriptions, as functions of sound incidence angle and
frequency, of the relative free-field response to sinusoidal plane waves for the sound level
meter in the configuration for the normal mode of operation.
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c) A description of the frequency weightings that conform to the specifications of this
standard, and the optional Z-weighting and FLAT frequency response, if included.

d) A description of the time weightings that are provided.

e) ldentification of the level ranges by the nominal A-weighted sound levels at 1 kHz.

f) A description of the operation of the level range controls.

g) A description of all display devices, including the modes of operation and applicable
display-update rates for digital displays. If more than one display device is provided, a
statement as to which of these devices conform to the specifications of this standard and
which are for other purposes.

h) The total range of A-weighted sound level that can be measured at 1 kHz within applicable
tolerancetimits-

i) |If prpvided, the ranges of peak C sound levels that may be measur range.

i) A unique identification of all computer program software that s rate the
sound level meter and the procedure for its installation and use

k) Information about the design-goal characteristics and the ¢olera [ ould be
maintained for quantities that the sound level meter is ga aIe Qf i ictmg ut for which
no performance specifications are provided in this st : g include
optipnal frequency weightings.

9.2.3 Power supply

a) For|sound level meters powered eptable
battery types and the nominal duratj S ation for the normal mode of
operation under reference envirop ies are
installed.

b) The|method to confirmytt PQWES s is sufficient to operate the sound levgl meter
withjn the specificatio i daxd:

c) For pattery-power els over
a dyration thg rate the
sound level 4 :

d) For sound level Qre Jre~intended to operate from a public supply of a.c. dlectrical
pow, eptable
tole

9.2.4

a) Iderti i odel(s) of sound calibrator(s) that may be used to check and
maintain_t

b) Thelcalibration theck frequency.

c) The procedure 10 check, and data for adjusting, the indication of the sound level meter.
The procedure and data shall apply for the reference sound pressure level on the
reference level range and at the calibration check frequency.

d) At environmental conditions close to reference environmental conditions and at the

frequencies and under the test conditions specified in 5.2.4 and 5.2.5, for microphones of
all models that are stated to be for use on the sound level meter, the combination of
corrections for deviations of the average free-field microphone frequency response from a
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uniform frequency response and for the average effects of reflections from the case of the
instrument and diffraction around the microphone. The information shall also include the
corrections for the average effects of a windscreen, if a windscreen is an integral part of
the configuration of the sound level meter for the normal mode of operation or if the sound
level meter is stated to conform to the specifications of this standard with a windscreen
around the microphone.

NOTE The information may be given as separate data for the average free-field microphone frequency response
and the average effects of reflections, diffraction, and windscreen.

9.2.5 Operating the sound level meter

The reference direction.

Progedures for measuring sounds that arrive principally from the erence direlction or
with| random incidence, including recommendations to minimizé_the (influencg of the
instjlument case and the observer, if present, when measuring

Recpmmendations for selecting the optimum level range fo : Ind level
or spund exposure level.

Prog¢edures for measuring low-level sound fields on tk itive Yevel ranges with
congideration of the influence of self-generated noise:

Afte ver, the
elap ds.

For |integrating-averaging and in i SOUL & c al after
comjpletion of a measurement befo

The day, if
applicable.

The| minimum and maxi i i easurement of time-averag¢ sound

levels and sound expésure\|
Theloperation of the

The|operatiop~of {, fa ; 9 , sound
exposure Ie@ i i ound level, and the optional peak C sound level.
A stptement as’tp ik K i on. The
no efation of the reset facility and re-initiatign of a
me

The ' ation of overload and under-range indications and thg means
for @ i tRdi

The and\poperation of any user-selectable thresholds for measurements of

time el or sound exposure level.

The transfer or download digital data to an external data storage or| display
deviceand identification of the computer software and hardware to accomplisr those
task's:

For sound level meters that allow the connection of interface or interconnection cables,
recommendations for typical cable lengths and types (for example, shielded or
unshielded) and a description of the characteristics of devices to which the cables are
expected to be attached.
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0)

For the more-sensitive level ranges and for each available frequency weighting and
frequency response, and for reference environmental conditions, the time-weighted and
time-average sound levels, as appropriate, corresponding to the highest level of self-
generated noise. The self-generated noise shall be that anticipated from the combination
of a microphone of any specified model and the other components of the sound level
meter. The averaging time for time-average sound level shall be stated and shall be at
least 30 s.

For electrical outputs, the frequency weighting, the range of root-mean-square voltages
for sinusoidal output signals, the internal electrical impedance at the output, and the
recommended range of load impedances.

9.2.6 Accessories

a)

A dg | meter,
in th screen,
rain Pruction
man tings. A
stat en such
acc{ orms to
eith
Corpecti i 1ts.n Qr a procedure to be
follg i icfophone
pred
Infofmation concerning the use o 3 hen equipped with bandpass
filtefs.
Info A sound
leve b sound
leve] meter.

9.2.7 Influence of varia
Identificatio , only in
an gnvironmexjalxcantrolls
The j eter. A
statg rary e dation or loss, if any, in the performance or furr’[.ction of
the sound e d level
meters that reguire N ) i , , i pded, of
predadti N\
A st khat , dtandard
for the required immunity to a.c. power frequency and radio frequency fields. Alterpatively,
if aplicable, i i i ss than
74 5 to the
spe requency

9.3

fields. The information shall include a specrfrca‘uon for the frequency of the a.c. power
field.

The instruction manual shall contain the following information for testing, as

appropriate to a sound level meter.

a)
b)

The reference sound pressure level.
The reference level range.
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