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The American National Standards Institute, Inc. (ANSI) is the na-
tional coordinator of voluntary standards development and the clear-
inghouse in the U.S. for information on national and international
standards.

The Acoustical Society of America (ASA) is an organization of sci-
entists and engineers formed in 1929 to increase and diffuse the
knowledge of acoustics and to promote its practical applications.
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Abstract

This Standard provides the design criteria for both the frequency-domain response (amplitude and phase)
and time-domain of the A- and C-weighting networks used in acoustically related measurements. The poles
and zeros for each weighting network are given, along with equations for computing the amplitude and
phase responses as functions of frequency and impulse and step responses as functions of time. Other
known weighting networks that had been standardized, such as the B-, D- and E-weightings, or weightings
that were published in the past, are listed in the Annexes for reference.
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AMERICAN NATIONAL STANDARDS IN ACOUSTICS

The Acoustical Society of America (ASA) provides the Secretariat for Accredited
Standards Committees S1 on Acoustics, S2 on Mechanical Vibration and Shock,
S3 on Bioacoustics, and S12 on Noise. These committees have wide represen-
tation from the technical community (manufacturers, consumers, and general-
interest representatives). The standards are published by the Acoustical Society of
America through the American Institute of Physics as American National Stan-
dards after approval by their respective standards committees and the American
National Standards Institute.

These standards are developed and published as a public service to provide
standards useful to the public, industry, and consumers, and to Federal, State, and
local governments.

Each of the Accredited Standards Committees, operating in accordance with pro-
cedures approved by American National Standards Institute (ANSI), is responsible
for developing, voting upon, and maintaining or revising its own standards. The
ASA Standards Secretariat administers committee organization and activity, and
provides liaison between the Accredited Standards Committees and ANSI. After
the standards have been produced and adopted by the Accredited Standards
Committees, and approved as American National Standards by ANSI, the ASA
Standards Secretariat arranges for their publication and distribution.

An American National Standard implies a consensus of those substantially con-
cerned with its scope and provisions. Consensus is established when, in the
judgment of the ANSI Board of Standards Review, substantial agreement has
been reached by directly and materially affected interests. Substantial agreement
means much more than a simple majority, but not necessarily unanimity. Consen-
sus requires that all views and objections be considered, and that a concerted
effort be made toward their resolution.

The use of American National Standards is completely voluntary. Their existence
does not in any respect preclude anyone, whether he has approved the standards
or not, from manufacturing, marketing, purchasing, or using products, processes,
or procedures not conforming to the standards.

CAUTION NOTICE: This American National Standard may be revised or with-
drawn at any time. The procedures of the American National Standards Institute
require that action be taken periodically to reaffirm, revise, or withdraw a standard.

Standards Secretariat
Acoustical Society of America
35 Pinelawn Rd. Suite 114E
Melville, New York 11747
USA

Telephone: 11 631 390-0215
Telefax: 11 631 390-0217
E-mail: asastds@aip.org
Internet: http://asa.aip.org

© 2001 by the Acoustical Society of America. This standard may not be reproduced in whole
or in part in any form for sale, promotion, or any commercial purpose, or any purpose not
falling within the provisions of the Copyright Act of 1976, without prior written permission of
the publisher. For permission, address a request to the Standards Secretariat of the Acous-
tical Society of America.
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Foreword

[This foreword is for information only and is not an integral part of ANSI S1.42-2001 Ameri-
can National Standard Design Response of Weighting Networks for Acoustical Measure-
ments.]

Weighting networks have been widely used for many years to provide standard-
ized means to select preferred information from acoustical signals. For example,
the A- weighting has the property to enhance information over the human hearing
range. Where as, the C-weighting is designed to encompass information from a
wider spectrum. There is no concrete data to prove that the weighting networks
are perfectly in agreement with the intent, such as the human hearing range.
However, over the years, the design goals of the previously standardized weight-
ing networks have proven to be acceptable to a majority of users, and the design
goals have not been changed. Therefore it is possible to compare measured data
from a vast data pool that has been accumulated over a period of more than 40
years.

For acoustical measurements, the weighting networks and the measuring instru-
ments play important roles in arriving at correct answers. In this standard, ANSI
S1.42-2001, only the design goals of the weighting networks are given. The tol-
erances in implementation of the weighting networks are subjected to specifica-
tions given in instrument standards. It must be pointed out that in view of the
specification tolerances of weighting networks in acoustical instruments, it is pos-
sible to have instruments of the same class specification to give different mea-
sured readings for the same acoustical signal input. This is particularly true in
sound level meters with relatively wide weighting network tolerances at the high
and the low frequency range.

For the sake of completeness, information on other weighting less popular seldom
used networks such as B-, D- and E-weightings are listed in the Annexes.

This standard was developed under the jurisdiction of Accredited Standards Com-
mittee S1, Acoustics, which has the following scope:

Standards, specifications, methods of measurement and test, and terminology,
in the fields of physical acoustics, including architectural acoustics, electroa-
coustics, sonics and ultrasonics, and underwater sound, but excluding those
aspects which pertain to safety, human tolerance and comfort.

At the time this standard was submitted to Accredited Standards Committee S1,
Acoustics, for final approval, the membership was as follows:

G. S. K. Wong, Chair

T. J. Kuemmel, Vice Chair

S. B. Blaeser, Secretary

Acoustical Society of America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. S. K. Wong
T. J. Kuemmel (Alt.)

Air Conditioning and Refrigeration Institute . . . . . . . . . . . . . . . . . . R. Comparin
M. Darbeau (Alt.)
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American Industrial Hygiene Association . . . . . . . . . . . . . . . . . . . . D. Driscoll
L.H. Royster (Alt.)

Audio Engineering Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Queen
M.R. Chial (Alt.)

Bruel & Kjaer Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. Alexander
J. Chou (Alt.)

Information Technology Industry Council „ITI… . . . . . . . . . . . . . . . . R.D. Hellweg
W.H. Johnson (Alt.)

Larson-Davis, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. Davis
G. Bock (Alt.)

Lucent Technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D. Quinlan
R. Ruhala (Alt.)

National Council of Acoustical Consultants . . . . . . . . . . . . . . . . . . G. E. Winzer

National Institute of Standards and Technology . . . . . . . . . . . . . . V. Nedzelnitsky
D. J. Evans (Alt.)

U.S. Army Human Research & Engineering Directorate . . . . . . . J. Kalb
T.R. Letowski (Alt.)

U.S. Department of the Air Force . . . . . . . . . . . . . . . . . . . . . . . . . . . . R. L. McKinley

Individual Experts of Accredited Standards Committee S1, Acoustics, were:

J. R. Bareham

S .L. Ehrlich

K. M. Eldred

W.J. Galloway

D. L. Johnson
T. J. Kuemmel
W.W. Lang
A.H. Marsh
P.D. Schomer

L.W. Sepmeyer
H. E. von Gierke
G.S.K. Wong
R.W. Young

Working Group S1-24, Design Response of Weighting Networks for Acoustical
Measurements, which assisted Accredited Standards Committee S1, Acoustics, in
the preparation of this Standard had the following membership:

G. S. K. Wong, Chair

D. J. Evans D. L. Johnson J. P. Seiler L. Wu

Suggestions for improvement will be welcomed. Send suggestions for improvement to
Accredited Standards Committee S1, Acoustics, in care of the ASA Standards Secretariat,

35 Pinelawn Road, Suite 114 E, Melville, New York 11747-3177 USA.

Telephone: 11 631 390 0215
Fax: 11 631 390 0217
E-mail: asastds@aip.org
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American National Standard

Design Response of
Weighting Networks for
Acoustical Measurements

1 Scope

The aim is to examine the design goal specifica-
tions of weighting networks for acoustical mea-
surements. The scope is restricted to the design,
or target, responses of weighting networks. Toler-
ances that belong in the instrument performance
specifications are not included.

2 Normative references

The following normative documents contain provi-
sions which, through reference in this text, consti-
tute provisions of this Standard. At the time of pub-
lication, the editions indicated were valid. All
normative documents are subject to revision, and
parties to agreements based on this Standard are
encouraged to investigate the possibility of apply-
ing the most recent editions of the normative docu-
ments listed below.

2.1 American National Standards

ANSI S1.4-1983 (R 2001) American National
Standard Specification for Sound Level Meters.

ANSI S1.4A-1985 (R 2001) Amendment to ANSI
S1.4-1983.

ANSI S1.6-1984 (R 2001) American National
Standard Preferred Frequencies, Frequency Lev-
els, and Band Numbers for Acoustical Measure-
ments

ANSI S1.11-1986 (R 1998) American National
Standard Specification for Octave-Band and Frac-
tional-Octave-Band Analog and Digital Filters.

2.2 International Standards

IEC 60651:1979 Sound level meters, Amendment
No. 1 (1993)

IEC 60804:1985 Integrating-averaging sound level
meters.

Amendment No. 1 (1989)

Amendment No. 2 (1993)

IEC 61012:1990 Filters for the measurement of
audible sound in the presence of ultrasound

IEC 61260:1995-08 Electroacoustics-Octave-band
and fractional-octave-band filters.

IEC 61261:1976 Electro-acoustical measuring
equipment for aircraft noise certification

ISO 7196:1995 Acoustics-Frequency-weighting
characteristics for infrasound measurements

3 Frequency-weighting characteristics

3.1 Frequency domain

3.1.1 In the frequency domain, the complex trans-
fer function H(jf ) of a filter driven by a continuous
sinusoidal waveform of frequency f can be ex-
pressed as

Table 1 — Poles, zeros, and normalization constants of the transfer functions for the A-, and C-weighting
networks.

A-weighting C-weighting

Zeros m qm gm1 jdm qm gm1 jdm

1 4 01 j0 2 01 j0
Poles n rn an1 jbn rn an1 jbn

1 2 220.5989971 j0 2 220.5989971 j0
2 1 2107.652651 j0 2 212 194.2171 j0
3 1 2737.862231 j0 - - - - - -
4 2 212 194.2171 j0 - - - - - -

K 3.504138431016 2.242879231016

AMERICAN NATIONAL STANDARD ANSI S1.42-2001
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