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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standard|
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 describeh

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
ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Formatted: HeaderCentered, Left }
Adjust space between Asian text and numbers J

ISO draws attention to the possibility that the implementation of this document may involve the use of (aJ)
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-ise-erg/patents: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 n0|t
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressionk
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization =~ (WTO)  principles in the  Technical Barriers to Trade (TBT), see
wwweise-ergfiseHereword-htmlwww.iso.org/iso /foreword.html.

This document was prepared by Technical Committee ISO/TC 172, Optics and Photonics, Subcommittee SC
9, Laser and electro-optical systems, in collaboration with the European Committee for Standardization
(CEN) Technical Committee CEN/TC 123, Lasers and photonics, in accordance with the Agreement on
technical cooperation between ISO and CEN (Vienna Agreement). LG

This second edition cancels and replaces the first edition (ISO 14880-4:2006), which has been
technically revised.

The-main changes are as follows:

— ——Introduction revised;

— —Updated the references to terms defined in 14880-1;
— ——Figure 8Figure 8 replaced;

Alistof REfpeets s thﬁi},&@d.4880§eriesﬂ can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. 4
complete listing of these bodies can be found at fwww.iso.org/members.html.
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Introduction

Examples of applications for microlens arrays include three-dimensional displays, coupling optics associated
with arrayed light sources and photo-detectors, enhanced optics for liquid crystal displays, and optical parallel
processor elements.

| The market in microlens arrays has generated a need for agreement on basic terminology and test methods.
Standard terminology and clear definitions are needed not only to promote applications but also to encourage
scientists and engineers to exchange ideas and new concepts based on common understanding.

| This document contributes to the purpose of the series of [S0,14880 standards, which is to improve the Formatted: Default Paragraph Font
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the technology using microlens arrays.
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Optics and photonics — Microlens arrays —

Part 4:
Test methods for geometrical properties

1 Scope

This document specifies methods for testing geometrical properties of microlenses in microlens arrays. It is
applicable to microlens arrays with very small lenses formed on one or more surfaces of a common substrate
and to graded-index microlenses.

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.

ISO 14880-1, Optics and photonics — Microlens arrays — Part 1: Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14880-1 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

NOTE1 The symbolsadopted for this document are chosen for clarity in this application to microlens arrays but somg
may not be those commonly used for surface texture measurement.

NOTE2  The parameters P, Pyand h are used in this document to describe geometrical parameters encountered in thk
measurement of surface texture. Px, Py are spacing parameters and are defined as the average value of the length of the
mean line section containing a profile peak and adjacent valley. An amplitude parameter, h, is defined as the average
difference between peak of the lens profile and the rim. Eigure tFigure 1 illustrates the geometrical properties df
microlens arrays which are to be measured.
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Figure 1 — Geometrical parameters of microlens arrays

4 Coordinate system

To measure the geometrlcal properties of a microlens array, a Carte51an coordinate system is used, as show

from the material to the surrounding medlum.

14880-4—ed2fig2 EPS

TN NN

Key

1 substrate
2 microlens
3 light paths

Figure 2 — Microlens array with a Cartesian coordinate system

©1S0-2024- - All rights reserved

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers, Tab
stops: Notat 0.7cm + 14cm+ 2.1cm + 28 cm +
35cm+ 42cm+ 49cm + 56 cm + 6.3 cm + 7cm

Formatted: Font: Not Italic }

Formatted: French (France) }

Y
Formatted: Adjust space between Latin and Asian text,

Adjust space between Asian text and numbers, Tab
stops: Notat 0.7cm + 14cm+ 2.1cm + 28 cm +
35cm+ 42cm+ 49cm + 56cm+ 63 cm+ 7cm

Formatted: None, Space Before: 6 pt, Adjust space
between Latin and Asian text, Adjust space between
Asian text and numbers

\ Adjust space between Asian text and numbers

Formatted: Adjust space between Latin and Asian text,

)

Commented [eXtyles15]: Not found, but similar
references exist

Formatted: Default Paragraph Font

|( Formatted: Default Paragraph Font

Formatted: Default Paragraph Font

Formatted

Formatted Table

[
L
I
i

Formatted

i

Formatted

alalallalEE a8

Formatted

111/
111/
4‘r’///

i
i

Formatted: Font: 10 pt

Formatted: Font: 10 pt

Formatted: Font: 10 pt

 J L

Formatted: FooterCentered, Left, Line spacing: single

| Formatted: Font: 11 pt, Not Bold

Formatted

alll

3

&



https://standards.iteh.ai/catalog/standards/iso/92644a79-b12e-4498-b945-b0a763173fc0/iso-prf-14880-4

1SO/PRF, 14880-4:2024(E) for dir. Pub.en),

5 Test methods
5.1 Pitch and surface modulation depth measurement

5.1.1 Use of stylus instrument

5.1.1.1 Principle «\

The basic principle using a stylus instrument is to obtain a profile of the surface of the array-t1=H412IB]4].«

Care shall be taken to ensure that the profile passes through the centre of each lens and that the stylus remains \ \

in contact with the surface throughout the measurement process. This enables the pitch and surface
modulation depth to be determined.

5.1.1.2 Set-up and preparation

The measurement of the geometrical characteristics of a microlens array is similar in principle to the+

measurement of any surface using a stylus instrument. A typical stylus instrument consists of a stylus that \
physically contacts the surface and a transducer to convert its vertical movement into an electrical signal.

| Other components can be seen in Eigure 3Figure 3 and include the following: a pick-up, driven by a motor and
gearbox, which draws the stylus over the surface at a constant speed; an electronic amplifier to boost the signal
from the stylus transducer to a useful level; a device for recording the amplified signal or a computer that
automates the data collection.

| The part of the stylus in contact with the surface of the array is usually a diamond tip with a carefully
manufactured profile. Owing to their finite shape, some styli on some arrays may not penetrate into valleys
and will give a distorted or filtered measurement of the surface. The effect of the stylus forces can have a
significant influence on the measurement results. Too high a force can cause damage to the surface of the
array. Too low a force and the stylus will not stay reliably in contact with the surface.

| The stylus instrument shall be used in an environment that is as free as possible from dust, vibration and direct
sunlight in a location where the ambient temperature is maintained in the range 20°C+5°C (with a
condensation-free humidity below 70 % relative humidity). Remove any gross contamination from the surface
of the instrument preferably by blowing the surface with filtered air. Any oil or grease may be removed using
a suitable solvent.

Due consideration shall be given for testing under more adverse conditions.
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