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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Flexible displays-devices -
Part 6-22: Mechanical test methods -
Crease and waviness measurement methods for foldable displays

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC 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, IEC 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 https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes made
to the previous edition IEC 62715-6-22:2023. A vertical bar appears in the margin wherever a
change has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 62715-6-22 has been prepared by IEC technical committee 110: Electronic displays. It is
an International Standard.

This second edition cancels and replaces the first edition published in 2023. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) addition of multiple-folding;
b) addition of new data analysis logic.

The text of this International Standard is based on the following documents:

Draft Report on voting

110/1841/FDIS 110/1852/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62715 series, published under the general title Flexible displays,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

The market for foldable display devices is growing rapidly, as shown in the new form factors for
portable devices. It is expected that various foldable display devices will be released in the near
future.

Typically, the cover for rigid displays is made of glass. A rigid glass cover protects the display
panel from external shock and produces a surface uniformity without visual distortion. In order
to utilize a foldable display, a thin and flexible cover is preferred rather than the thick general
rigid cover. Although cover materials like thin films or plastics can be flexible, their surface is
rougher and can crease more easily. Based on this expectation, there is an anticipation to
standardize the measurement of surface creasing and waviness due to folding in order to
evaluate the surface quality of foldable displays.

There is a wide variety of ways to analyse the surface of an object, and many of them are
already standardized, [1] to [9]". In this document, two of the non-contact methods and one
contact method using a probe are described, and the manner in which to report the values of
crease and waviness of foldable displays from the measured data is specified.

1 Numbers in square brackets refer to the Bibliography.

5



IEC 62715-6-22:2026 RLV © IEC 2026

1 Scope

This part of IEC 62715 specifies the standard measurement conditions and methods for
determining the surface crease and waviness for the evaluation of foldable displays. The
measurement methods are used to specify the extent of geometrical distortions in foldable
display surfaces. This document applies to foldable display panels and modules-{e-g—in-felding
and-out-folding)-with-one-axis. If the foldable display panel has two or more folding axes, this

document applies only to the case that folding axes are parallel.

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.

IEC 60050-845, International Electrotechnical Vocabulary (IEV) - Part 845: Lighting (available
at http://www.electropedia.org)

IEC 62341-1-2, Organic light emitting diode (OLED) displays - Part 1-2: Terminology and letter
symbols

IEC 62341-6-2:2015, Organic light emitting diode (OLED) displays - Part 6-2: Measuring
methods of visual quality and ambient performance

IEC 62715-5-3, Flexible display devices - Part 5-3: Visual assessment of image quality and
defects

IEC 62715-6-1, Flexible display devices - Part 6-1: Mechanical test methods - Deformation tests

ISO 4287, Geometrical Product Specifications (GPS) - Surface texture: Profile method - Terms,
definitions and surface texture parameters

ISO 16610-21, Geometrical product specifications (GPS) - Filtration - Part 21: Linear profile
filters: Gaussian filters

ASME B46.1-2019, Surface Texture (Surface Roughness, Waviness, and Lay)


http://www.electropedia.org/

(1]
(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[19]

[16]

IEC 62715-6-22:2026 RLV © IEC 2026

Bibliography
Rechard Leach. Optical measurement of surface topography. Springer 2011

ISO 25178-602:2010, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 602: Nominal characteristics of non-contact (confocal chromatic probe)
instruments

ISO 25178-603:2013, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 603: Nominal characteristics of non-contact (phase-shifting interferometric
microscopy) instruments

ISO 25178-604:2013, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 604: Nominal characteristics of non-contact (coherence scanning
interferometry) instruments

ISO 25178-605:2014, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 605: Nominal characteristics of non-contact (point autofocus probe)
instruments

ISO 25178-606:2015, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 606: Nominal characteristics of non-contact (focus variation) instruments

ISO 25178-607:2019, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 607: Nominal characteristics of non-contact (confocal microscopy)
instruments

ISO 25178-601:2010, Geometrical product specifications (GPS) - Surface texture:
Areal - Part 601: Nominal characteristics of contact (stylus) instruments

ASTM D 7127 - 05, Standard Test Method for Measurement of Surface Roughness of
Abrasive Blast Cleaned Metal Surfaces Using a Portable Stylus Instrument

ZHANG, Zonghua, et al. Three-dimensional shape measurements of specular objects
using phase-measuring deflectometry. Sensors, 2017, 17.12: 2835

Y. Tang, X. Su, Y. Liu, and H. Jing, "3D shape measurement of the aspheric mirror by
advanced phase measuring deflectometry," Opt. Express 16, 15090-15096 (2008)

T. Bothe, W. S. Li, C. von Kopylow, and W. Juptner, "High-resolution 3D shape
measurement on specular surfaces by fringe reflection," Proc. SPIE 5457, 411-422
(2004)

Y. K. Liu, X. Y. Su, and Q. Y. Wu, "Three-Dimensional Shape Measurement for Specular
Surface Based on Fringe Reflection," Acta Optical Sinica, 26, 1636—-1640 (2006)

Knauer, Markus C.; Kaminski, Jurgen; Hausler, Gerd. Phase measuring deflectometry:
a new approach to measure specular free-form surfaces. In: Optical Metrology in
Production Engineering. International Society for Optics and Photonics, 2004. p.
366-376

Huang, Lei, et al. Review of phase measuring deflectometry. Optics and Lasers in
Engineering, 2018, 107: 247-257

H.Yue, Y.Wu, et al. A carrier removal method in phase measuring deflectometry based
on the analytical carrier phase description. Opt Express 2013; 21, 19, 21756-21765

28



[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

IEC 62715-6-22:2026 RLV © IEC 2026

L.Huang, J.Xue, B.Gao, et al. Modal phase measuring deflectometry. Opt Express 2016,
24, 21, 24649-24664

X.Deng, N.Gao, Z.Zhang. A calibration method of system parameters in Direct Phase
Measuring Deflectometry. Appl. Sci. 2019, 9, 1444

Z.Niu, X.Zhang, J.Ye, et al. Adaptive phase correction for Phase measuring
deflectometry based on light field modulation. IEEE Xplore 2021, 70

Srinivasan V , Liu HC , Halioua M . Automated phase-measuring profilometry of 3-D
diffuse objects. Appl Opt 1984;23:3105-8

Surrel Y . Design of algorithms for phase measurements by the use of phase stepping.
Appl Opt 1996;35:51-60

Kemao Q . Windowed Fourier transform for fringe pattern analysis. Appl Opt
2004;43:2695-702

Kemao Q . Two-dimensional windowed Fourier transform for fringe pattern anal- ysis:
principles, applications and implementations. Opt Lasers Eng 2007;45: 304-317

Huang L , Ng CS , Asundi AK . Dynamic three-dimensional sensing for specular sur-
face with monoscopic fringe reflectometry. Opt Express 2011;19:12809-14

Huang L , Seng Ng C , Asundi AKrishna . Fast full-field out-of-plane deformation mea-
surement using fringe reflectometry. Opt Lasers Eng 2012;50:529-33

Huntley JM , Saldner H . Temporal phase-unwrapping algorithm for automated in-
terferogram analysis. Appl Opt 1993;32:3047-52

Tian J , Peng X, Zhao X . A generalized temporal phase unwrapping algorithm for three-
dimensional profilometry. Opt Lasers Eng 2008;46:336-42

Zuo C , Huang L , Zhang M, Chen Q , Asundi A . Temporal phase unwrapping algo-
rithms for fringe projection profilometry: a comparative review. Opt Lasers Eng
2016;85:84-103

V.V. Vertoparakhov, "Influence of the shape of an object and the orientation of its surface
on the accuracy of laser triangulation measurements," Optoelectronics, Instrumentation
and Data Processing, No.6, 61-65 (1995)

J. Lee, J. Sim, K. Jeong, K. Keown, and S. Hwang, "Development of a distance
measuring laser sensor using CCD," Proc. of the 14th Korea Automatic Control
Conference (in Korean), no. 3, 302-304, Aug. 1999

S. Baek and S. Park, "Shape measurement by using optical triangulation," Journal of the
Korea Society of Precision Engineering (in Korean), vol. 22, no. 4, 13-18, Apr. 2005

ISO 10360-8, Geometrical product specifications (GPS) - Acceptance and reverification
tests for coordinate measuring systems (CMS) - Part 8: CMMs with optical distance
sensors

29





