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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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Partie 16: Surfaces diffractives

ICS: 01.100.20; 37.020

THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENT AND APPROVAL. IT IS
THEREFORE SUBJECT TO CHANGE AND MAY
NOT BE REFERRED TO AS AN INTERNATIONAL
STANDARD UNTIL PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.
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Foreword

ISO (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 documents 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).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 172, Optics and photonics, Subcommittee
SC 1, Fundamental standards.

Alist of all parts in the ISO 10110 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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Optics and photonics — Preparation of drawings for
optical elements and systems —

Part 16:
Diffractive surfaces

1 Scope

This document provides general methods of describing surfaces adding a diffractive optical function on
optical surfaces, such as planes, spheres, aspheres or general optical surfaces, in the ISO 10110 series,
which standardizes drawing indications for optical elements and systems. The subject of this document
is the presentation, description and dimensioning of diffractive surfaces in technical drawings. A
diffractive surface contains diffractive structures, which are very small structures on or in the surface;
; which use the wave properties of the light and work with diffraction and interference. The diffractive
optical function is realized by relief structures on or in the surface or by variations of the index of
refraction in the coating material. Diffractive surfaces may be also situated inside of optical assemblies.

This document does not apply to diffractive surfaces with random surface texture, for example stochastic
antireflective structures. Also not addressed by this document are all types of 3-dimensionally extended
diffractive structures: Bragg gratings, volume holograms (HOE) and acousto-optic modulators.

This document does not address the methods to test and qualify the specifications.
This document does not address tools and methods for manufacturing diffractive surfaces.

Due to the large variety of diffractive optical elements for many purposes, this document is divided
in several sub clauses. Common diffractive properties and specifications will be described in the
beginning of this document. Specific properties and specifications of several basic types are described
in the Annex to this document.

The three most applied types of diffractive structures are linear diffractive structures, concentric
circular structures and more complex computer generated diffractive structures.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 10110-1, Optics and photonics — Preparation of drawings for optical elements and systems — Part 1:
General

ISO 10110-5, Optics and photonics — Preparation of drawings for optical elements and systems — Part 5:
Surface form tolerances

ISO 10110-6, Optics and photonics — Preparation of drawings for optical elements and systems — Part 6:
Centring tolerances

ISO 10110-14, Optics and photonics — Preparation of drawings for optical elements and systems — Part 14:
Wavefront deformation tolerance

[SO 15902, Optics and photonics — Diffractive optics — Vocabulary
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3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 15902 and the following apply.

[EC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1

diffractive structures

structures on or in the optical surface with which use the wave properties of light and work with
diffraction and interference

Note 1 to entry: This part of ISO 10110 does not include random surface textures or coatings which may also have
a diffractive optical function.

3.2
diffractive surface
surface of an optical element, which contains diffractive structures

3.3
diffractive region
single closed diffractive structured part of a diffractive surface

34
diffractive test region
used part of a diffractive region, where the desired specifications have to be valid

3.5
base surface
finished surface of the substrate before realizing diffractive structures

Note 1 to entry: The base surface is an intermediate surface state in the technological sequence, which may not
exist in some manufacturing processes.

3.6
diffraction grating
regular periodic diffractive structure, which is unambiguously mathematically describable

3.7

linear grating

diffraction grating with translation invariant profile in one dimension (which consists of parallel
straight equal lines or grooves)

3.8

circular grating

diffraction grating with rotational invariant profile (which consists of concentric circular lines or
grooves)

3.9

CGH

computer-generated hologram

diffractive optical element which is computer designed and fabricated under computer control

Note 1 to entry: Only 2-dimensional CGHs are addressed by this standard.
Note 2 to entry: Since CGH is a definition of a surface structure through a production technology, the resulting

diffractive structure can be a linear or circular grating. However, it can also be used to fabricate more complex
structures. In most cases when referring to a CGH, more complex diffractive structures are meant.

[SOURCE: ISO 15902:2019, 3.2.8] Documents
Document Sharing Hub
2 © IS0 2022 - All rights reserved

Full document details: 22/30430316 DC


https://www.electropedia.org/
https://www.iso.org/obp
http://www.avadocuments.com/doc/22-30430316-dc
http://www.avadocuments.com/doc/22-30430316-dc

ISO/DIS 10110-16:2022(E)

3.10
transmission grating
diffraction grating, where incident light and diffracted light are situated on different sides

3.11
reflection grating
diffraction grating, where incident light and diffracted light are situated on the same side

3.12

amplitude grating

diffraction grating, which consists of lines of non-transparent material on or in the surface, which form
periodically light gaps

3.13
phase grating
diffraction grating, which works with periodically different retardation of the lightwaves

Note 1 to entry: Phase gratings are subclassified into surface relief gratings and index gratings.

3.14

surface relief grating

diffraction grating, which consists of periodically groves in the surface (periodically changing
thickness)

3.15

index grating

diffraction grating, which consists of a thin smooth coating on the surface with periodically changing
refractive index

3.16

DOE

DOE (diffractive optical element)

optical element for which the phenomenon of the diffraction of optical radiation is the operating
principle, usually characterized in terms of its periodic spatial structure

Note 1 to entry: All DOEs containing 2-dimensional diffractive structures are addressed by this standard.
Note 2 to entry: DOE is the generic term for all optical elements described by this standard.
[SOURCE: ISO 15902:2019, 3.2.1]

3.17

reference axis

theoretical axis of the base surface, given by the optical designer which does not depend on symmetries
of the base surface and which usually represents the centre of the optical path for the main function

Note 1 to entry: In the case of a rotationally invariant base surface the reference axis is the optical axis.

3.18

local reference axis

theoretical axis of the diffractive structure, given by the optical designer which does not depend on
symmetries of the diffractive structure

Note 1 to entry: The intersection point of the local reference axis with the base surface is the origin of the
coordinate system of the diffractive structure.

3.19
global coordinate system
coordinate system of the part

Note 1 to entry: Often, the coordinate system of the part is also the coordinate system of the base surface.
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Note 2 to entry: The global coordinate system notation is described in ISO 10110. It may be preferred to define
the global coordinate system origin to be the coordinate system origin of the base surface; e.g. the point of
intersection of the reference axis and the base surface.

3.20
local coordinate system
coordinate system of the diffractive surface

Note 1 to entry: The origin of the local coordinate system is the intersection point of the local reference axis with
the base surface, where the diffractive structure is located.

4 Coordinate systems

4.1 General

The diffractive structure is referenced with the coordinate systems used in the process chain, e.g.
to define centring tolerances according to ISO 10110-6. A diffractive structure can have 2 essential
coordinate systems as shown in Figure 1:

— The local coordinate system with the origin of the mathematical description of the diffractive
structure;

— The global coordinate system of the optical component (e.g.: the optical axis)

Specifications shall be available for the clear orientation of the local coordinate system of the diffractive
structure according to its position and orientation relative to the global coordinate system. A diffractive
structure has 2 or 3 degrees of freedom for referencing onto the base surface. Two lateral coordinates
specify the position of the origin of the diffractive structure with respect to the origin of the base
surface. A third lateral coordinate is not necessary, because diffractive structures are always located
onto the surface of the base surface. If the diffractive structure is rotationally variant, the azimuthal
orientation of the local coordinate system onto the base surface shall be specified by an angle or a
preferred direction. This angle, if necessary, is the third degree of freedom.

Reference marks in the form of crosses, circles, or lines and combinations of the specified structures
can also be specified in this way.

4.2 Description of global and local coordinate systems

The coordinate system of the optical surface consists of three axes (X, Y, Z) orthogonal to each other
and follows the right hand rule (right-handed system). The local coordinate origin of the diffractive
structure shall be referenced with respect to the global coordinate system of the diffractive part.
The local coordinate system of the diffractive structure has its origin onto the base surface. The local
coordinate system has three axes (X', Y’, Z’') and follows also the right hand rule.

The direction of the local Z’' coordinate is parallel to the normal of the local base surface at [X, Y]. The
local Z’ direction indicates the local reference axis of the diffractive structure, Y' and X' lie within the
tangential plane of the local base surface at X, Y. Figure 1 shows the coordinate system of the base
surface and the local coordinate system of the diffractive structure.

The general coordinate transformation shall be done in accordance with ISO 10110-1. Further
restriction is that the coordinate system of the diffractive structure is located on the base surface of
the optical part.
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a) cartesian coordinate system b) polar coordinate system

Figure 1 — Coordinate system of the base surface and the local origin of the diffractive
structure. The origin of the local coordinate system is always on the base surface, therefore two
position coordinates are sufficient to describe the position on the base surface. The reference
axis is labelled with Z, the local reference axis is Z’

If global reference axis and local reference axis are not identical then a coordinate transformation rule
shall be indicated on the drawing or as a supplement to the optical drawing. This transformation rule
includes a sketch of the optical part where the local reference axis and the global reference axis can be
seen (Figure 2). Second a calculation table shall be given, which describes the transformation sequence
mathematically (Table 1). And third, one or more tables with explicit data points shall be given. The
purpose of these tables is to confirm the correct calculation of the coordinate transformation. The
tables shall state clearly to which surface and to which reference axis the table is referring to. The
surface types are defined in Section 3. Examples of such a table can be seen from Table 2 to Table 4.
If necessary it is allowed to define multiple reference axes and multiple local reference axes. For all
defined axes a coordinate transformation shall be given to indicate the correct positions. If the order
of the coordinate transformation from one axis to the next axis is important, the correct order shall be
indicated either on the drawing or in the tables.

NOTE A similar type of table is known as “sagitta table” in the optical community and also used in other
standards for example ISO 10110-12 on “aspherical surfaces” and ISO 10110-19 on “general surfaces”.
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