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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of
EN ISO 25178-604:2025. It is identical to [SO 25178-604:2025. It
supersedes BS EN ISO 25178-604:2013, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee TPR/1, Technical Product Realization.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2025
Published by BSI Standards Limited 2025

ISBN 978 0 539 24351 2
ICS 17.040.20; 17.040.40

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 28 February 2025.

Amendments/corrigenda issued since publication
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EUROPEAN STANDARD ENISO 25178-604

NORME EUROPEENNE
EUROPAISCHE NORM February 2025

ICS 17.040.20 Supersedes EN ISO 25178-604:2013

English Version

Geometrical product specifications (GPS) - Surface texture:
Areal - Part 604: Design and characteristics of non-contact
(coherence scanning interferometry) instruments (ISO
25178-604:2025)

Spécification géométrique des produits (GPS) - Etat de Geometrische Produktspezifikation (GPS) -
surface: Surfacique - Partie 604: Conception et Oberflachenbeschaffenheit: Flachenhaft - Teil 604:
caractéristiques des instruments sans contact (a Aufbau und Merkmale von beriithrungslos messenden
interférométrie par balayage a cohérence) ( Geraten (Weifdlicht-Interferometrie)
604:2025) 604:2025)

This European Standard was approved by CEN on 21 February 2025.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.
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EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2025 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 25178-604:2025 E
worldwide for CEN national Members.
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EN ISO 25178-604:2025 (E)

European foreword

This document (ENISO 25178-604:2025) has been prepared by Technical Committee ISO/TC 213
"Dimensional and geometrical product specifications and verification" in collaboration with Technical
Committee CEN/TC 290 “Dimensional and geometrical product specification and verification” the
secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2025, and conflicting national standards shall
be withdrawn at the latest by August 2025.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 25178-604:2013.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of IS0 25178-604:2025 has been approved by CEN as EN ISO 25178-604:2025 without any
modification.
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ISO 25178-604:2025(en)

Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 213, Dimensional and geometrical product
specifications and verification, in collaboration with the European Committee for Standardization (CEN)
Technical Committee CEN/TC 290, Dimensional and geometrical product specification and verification, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 25178-604:2013), which has been technically
revised.

The main changes are as follows:
— removal of the terms and definitions now specified in [SO 25178-600;
— revision of all terms and definitions for clarity and consistency with other ISO standards documents;

— addition of Clause 4 for instrument requirements, which summarizes normative features and
characteristics;

— addition of Clause 5 on metrological characteristics;

— addition of Clause 6 on design features, which clarifies types of instruments relevant to this document;
— addition of an information flow concept diagram in Clause 4;

— revision of Annex A describing the principles of instruments addressed by this document;

— addition of Annex B on metrological characteristics and influence quantities; replacement of the
normative table of influence quantities with an informative description of common error sources and
how these relate the metrological characteristics in [SO 25178-600,.

Alist of all parts in the [SO 25178 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html
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Introduction

This document is a geometrical product specification (GPS) standard and is to be regarded as a general GPS
standard (see ISO 14638). It influences chain link F of the chains of standards on profile and areal surface
texture.

The ISO GPS matrix model given in ISO 14638 gives an overview of the ISO GPS system of which this document
is a part. The fundamental rules of ISO GPS given in ISO 8015 apply to this document and the default decision
rules given in ISO 14253-1 apply to the specifications made in accordance with this document, unless
otherwise indicated.

For more detailed information on the relation of this document to other standards and the GPS matrix model,
see Annex C.

This document includes terms and definitions relevant to the coherence scanning interferometry (CSI)
instrument for the measurement of areal surface topography. Annex A briefly summarizes CSI instruments
and methods to clarify the definitions and to provide a foundation for Annex B, which describes common
sources of uncertainty and their relation to the metrological characteristics of CSI.

NOTE Portions of this document, particularly the informative sections, describe patented systems and methods.
This information is provided only to assist users in understanding the operating principles of CSI instruments. This
document is not intended to establish priority for any intellectual property, nor does it imply a license to proprietary
technologies described herein.
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International Standard ISO 25178-604:2025(en)

Geometrical product specifications (GPS) — Surface
texture: Areal —

Part 604:
Design and characteristics of non-contact (coherence
scanning interferometry) instruments

1 Scope

This document specifies the design and metrological characteristics of coherence scanning interferometry
(CSI) instruments for the areal measurement of surface topography. Because surface profiles can be
extracted from surface topography data, the methods described in this document are also applicable to
profiling measurements.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements 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.

[SO 25178-600:2019, Geometrical product specifications (GPS) — Surface texture: Areal — Part 600:
Metrological characteristics for areal topography measuring methods

3 Terms and definitions
For the purposes of this document, the terms and definitions given in [[SO 25178-600 and the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

coherence scanning interferometry

CSI

surface topography measurement method wherein the localization of interference fringes (3.7) during a scan
of optical path length provides a means to determine a surface topography map

Note 1 to entry: The optical path length difference is the difference in optical path length, including the effect
of geometry and refractive index, between the measurement and reference paths of an interferometer (see
1SO 10934:2020, 3.3.1).

Note 2 to entry: CSI uses a broad illumination spectral bandwidth or the illumination geometry, or both, to localize the
interference fringes.

Note 3 to entry: CSI uses either fringe localization alone or in combination with interference phase (3.8) evaluation,
depending on the surface type, desired surface topography repeatability and software capabilities.

Note 4 to entry: Table 1 provides a list of alternative terms for CSI that are within the scope of this document.
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Table 1 — Summary of common alternative terms for CSI

Term Bibliography

Coherence probe microscopy
Coherence radar
Coherence correlation interferometry

References [13], [14], [15],
[16], [17] and [18]

White light interferometry
White light scanning interferometry
Scanning white light interferometry

References [19], [20] and
[21]

Vertical scanning interferometry

22 2
Height scanning interferometry References [22] and [23]

Full-field optical coherence tomography Reference [24]

[SOURCE: ISO 25178-6:2010, 3.3.5, modified — Note 1 to entry has been replaced by Notes 1 to 4 to entry.]

3.2

coherence scanning interferometry scan

CSI scan

mechanical or optical scan which varies the optical length of either the reference path or measurement path
to vary the optical path difference

Note 1 to entry: The imaging optics is nominally parallel to the axial scan axis of the microscope (see
[S0 25178-607:2019 3.5).

Note 2 to entry: A CSI signal (3.3) can correspond to a sequence of electronic camera detections of intensity values
during a CSI scan (see Annex A).

Note 3 to entry: In CSI, the most common (but not exclusive) scanning means is a physical adjustment of the path
length of an interferometer (see [SO/TR 14999-2).

Note 4 to entry: Mechanical means for performing the CSI scan can be motorized or piezo-electrically driven stages or
others, depending on the instrument design, the linearity and consistency of the CSI scan, or the desired maximum CSI
scan length (3.5).

3.3

coherence scanning interferometry signal

CSI signal

correlogram

white light interferometry signal

intensity data recorded for an individual image point or camera pixel as a function of CSI scan (3.2) position

Note 1 to entry: See Figure 1 for a simulated example CSI signal for an equivalent wavelength (3.12) of 450 nm and

a measurement optical bandwidth of 110 nm at full width half maximum (see [SO 25178-600:2019, 3.3.2) and a low
illumination numerical aperture (see ISO 10934:2020, 3.1.10.4 and [SO 25178-600:2019, 3.3.6).
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