INTERNATIONAL ISO
STANDARD 252971

Second edition
2012-03-01

Optics and photonics — Electronic
exchange of optical data <~

Part 1:
NODIF information model

Optique et photonique — Transfert électronique des données|optiques —
Partie 1: Modele de données NODIF

— Reference number
= — ISO 25297-1:2012(E)

©180 2012


https://standardsiso.com/api/?name=d131b50ebcc9f0e9481dba824c277138

ISO 25297-1:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2012

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2012 — All rights reserved


https://standardsiso.com/api/?name=d131b50ebcc9f0e9481dba824c277138

ISO 25297-1:2012(E)

Contents

Lo 4 oY o T o
L e Y 11 T2 £ T ) o SRS
1 85T o7 oo -
2 NOIMALIVE FEFEIENCES ...ttt ettt ettt
3 Terms, definitions and abbreviated terms................ccoooiiiiiiiccecc
3.1 Terms and definitions. ... ... s
3.2 Abbreviated Terms . et
4 Information reqUIremMeNnts ............cocooiiiiiiicicee e i s
4.1 (CT=Y 3= - | PSRN PSS
4.2 Units of functionality ...y e
4.3 Application ObJecCts ... N N
Annex A (normative) NODIF ARM diagrams using the EXPRESS-G graphical.nhotation...............
Annex B (informative) NODIF application activity model (AAM)...........cc... )i
Bibliography ...t G At

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=d131b50ebcc9f0e9481dba824c277138

ISO 25297

-1:2012(E)

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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main t
adopted by
Internationd

Attention is
rights. ISO

ISO 25297-
Fundament

This secon
revision to
corrections

ISO 25297

of optical data:

Part 1:
Part 2:

sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication "as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

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

1 was prepared by Technical Committee ISO/TC 172, Optics and photonies,”Subcommittee S
al standards.

| edition cancels and replaces the first edition (ISO 25297-1:2010){ Which has undergone a n
correctly identify the status of Annex A as being normative rather than informative and to a
to Figures 1, 2, A.8, A.14, A18 and A.23.

consists of the following parts, under the general title Optics and photonics — Electronic exchg

NODIF information model

Mapping to the classes and properties defined' in ISO 23584

hrds

an

tent

C 1,

inor
pply

nge

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=d131b50ebcc9f0e9481dba824c277138

Int

ISO 25297-

roduction

1:2012(E)

This part of ISO 25297, dealing with the Neutral Optical Data Interchange Format (NODIF), is the International
Standard that describes the way optical information is transferred from one computer-aided-design program

(CA

D, CAE, CAM) to another, in a machine-independent and language-independent format.

ISO 10303 (all parts) is the International Standard for Exchange of Product model data (STEP) that describes
the computer-interpretable representation and exchange of product data. Its objective is to provide a neutral
mechanism capable of describing any product data throughout the life cycle of the product, independent of
any part|cular system Th|s descnptlon makes it sunable not onIy for neutral flle exchange but also as a basis

for iy
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bort an extensive domaln of product data-communication requwements i.e. all product data n
pletely define any product for all applications over the product’s life cycle.

P is organized in a series of parts, each published separately. Each part falls into one of t
gories: descriptive methods, integrated resources, application integratedOconstructs,

pcols, abstract test suites, implementation methods and conformance testing., The series is ¢
10303-1.

ndamental concept is the definition of the application protocol (AP), wiiich is the mechanism fo
'mation requirements and for ensuring reliable communication. An application protocol defines
be and information requirements for a particular product and specifies the resource constructs
5fy these requirements. Application protocols employ three tyges of information models:

an application activity model (AAM), which describes thé.activities and processes that use g
the product data in a specific application context;

an application reference model (ARM), which defines the terminology within the application
specifies the conceptual structures and constraints that are used to describe the information re
for an application;

an application interpreted model (AIM),~which is a model of selected integrated resourc|
constrained, specialized or completed to satisfy the information requirements of the ARM.

part of ISO 25297 for NODIF is intended to conform to the requirements of ISO 10303 (all
hber of the application protocel\series.
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Optics and photonics — Electronic exchange of optical data —

Part 1:
NODIF information model

1

This
info

Scope

part of ISO 25297 specifies the information requirements for optical systems and parts; and

systems and parts when using computers with CAD and CAE.

NOT
and
opti
ofa

This
(all
eva

Thisg
The

E Generally, an optical system means an optical unit as an optical product, which.performs optig
is composed of optical elements and the barrels in which these elements are mounted. In this part of I
al system is a collection of optical parts and optical assemblies, e.g. the viewfinder system or the taking
eaf shutter camera.

information model adds the data peculiar to optical design specification based on STEP to
barts). The additional information is product specification infortnation, optical design informa
uation information and analysis information.

part of ISO 25297 is generically called the Neutral Optical'‘Data Interchange Format (NODIF)
following are within the scope:
information on product specification, optical design, optical evaluation and analysis;

optical systems and parts in imaging .systems, such as cameras and copiers, viewing
telescopes and microscopes and the ether optical systems, such as projectors and pick-up le

multiple-configuration optical systemis, including zoom lenses and inner focusing systems;
optical path definition, including ray-path sequence and optical surface arrangement;
optical assemblies, including cemented parts and dynamic parts;

mathematical descfiption of the optical surface form;

description of diffractive surfaces;

machining\process designation, such as polishing, moulding or replicating;

opticakmaterial specifications, such as material names, lot numbers and measured refractive

provides an

rmation model to support the processes of optical design, optical evaluation and analysis for these optical

al functions,
O 25297, an
lens system

ISO 10303
tion, optical

bystems for
nses;

indices;

optical tolerances for the shape and material property of each optical part;

assembly tolerances, such as separation, parallelism, displacement and tilt;
effective diameters, coatings and protective surface treatment;
paraxial evaluation, such as focal length, back focal length, principal points and f-number;

ray-tracing evaluation, such as geometrical ray-tracing results (i.e. ray directions and interse
on each surface and optical path lengths), aberrations and wavefront aberration;

OTF evaluation based on geometrical and/or physical optics;
illuminance distribution on a detection surface or a projection surface;

spectral characteristics;

© 1SO 2012 — All rights reserved
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— ghosti

mage evaluation;

— thermal analysis accompanying optical surface deformation and material property value change;

— stress analysis accompanying optical surface deformation and material property value change;

— veiling

glare and surface imperfections.

The following are outside the scope of this part of ISO 25297:

— mecha
— optical

— toleran

— parts With a diameter less than 10 times the wavelength of light;

— parts rvurade from materials whose dielectric constant, o, electric permittivity, ¢, and piagnetic permitt

u, are

— graphigal documents resulting from design, evaluation and analysis of products;

— optical
— produc
— produc

— analysi

— information on trial production, production process including production planning and production con
and processes after production, such as shipment andrepair;

— ophtha

2 Norm

The followi
references,
(including a

ISO 10110-1

ISO 10110
systems —

ISO 10110
systems —

nical design, electronic design and embedded software design;

5ystems in which the optical path is changeable, e.g. beam splitters or variable magnification conver

ces for mechanical parts;

ninfluenced by interaction between the materials and the light;

wave guide for optical communications;
[ planning information concerning market research and customer analysis;
t definition and configuration control information irrelevant.to design, evaluation and analysis;

S information, except thermal and stress analysis, e g~Vibration analysis;

mic optics.

htive references

hg referenced documents( are indispensable for the application of this document. For d
only the edition cited applies. For undated references, the latest edition of the referenced docun
ny amendments) applies.

, Optics and photonics — Preparation of drawings for optical elements and systems — Part 1: Ger

2:1996, Optics and optical instruments — Preparation of drawings for optical elements
Part 2: Material imperfections — Stress birefringence

3:1996;" Optics and optical instruments — Preparation of drawings for optical elements
Rart 3: Material imperfections — Bubbles and inclusions

ers;

vity,

trol,

hted
hent

eral

and

and

ISO 10110-4:1997, Optics and optical instruments — Preparation of drawings for optical elements and

systems —

Part 4: Material imperfections — Inhomogeneity and striae

ISO 10110-5:2007, Optics and photonics — Preparation of drawings for optical elements and systems — Part 5:
Surface form tolerances

ISO 10110-6:1996, Optics and optical instruments — Preparation of drawings for optical elements and

systems —

Part 6: Centring tolerances

ISO 10110-7:2008, Optics and photonics — Preparation of drawings for optical elements and systems — Part 7:
Surface imperfection tolerances

ISO 10110-8, Optics and photonics — Preparation of drawings for optical elements and systems — Part 8:

Surface tex

2

ture; roughness and waviness
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ISO 10110-12:2007, Optics and photonics — Preparation of drawings for optical elements and systems —
Part 12: Aspheric surfaces

ISO 10110-17:2004, Optics and photonics — Preparation of drawings for optical elements and systems —
Part 17: Laser irradiation damage threshold

ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles

ISO 10303-203, Industrial automation systems and integration — Product data representation and exchange —
Part 203: Application protocol: Configuration controlled 3D design of mechanical parts and assemblies

Sopped H )
(m arar-versrory

ISQ| 23584-2, Optics and photonics — Specification of reference dictionary — Part(2;“Classes’ and
properties’ definitions?)

I1ISO| 25297-2, Optics and photonics — Electronic exchange of optical data — Part 2: Mapping to|the classes
and|properties defined in ISO 23584

3 [Terms, definitions and abbreviated terms

3.1| Terms and definitions
For [the purposes of this document, the following terms and definitions apply.

341.
application
grolip of one or more processes creating or using product data

[1ISG 10303-1:1994, 3.2.2]

31.2
ap[ulication activity model

AA

model that describes an application in terms of its processes and information flows

[1ISQ 10303-1:1994, 3.2.3]

31.3
application object
atornic element of an.application reference model that defines a unique concept of the application gnd contains
attriputes specifying.the data elements of the object

[ISO 10303-1.1994, 3.2.6]

31.4
apqlication protocol
AP
one of the parts of ISO 10303-1 that specifies an application-interpreted model satisfying the scope and
information requirements for a specific application

NOTE This definition differs from the definition used in open system interconnection (OSI) standards. However, since
ISO 10303-1 is not intended to be used directly with OSI communications, no confusion should arise.

[ISO 10303-1:1994, 3.2.7]

1) To be published.

© 1S0O 2012 — All rights reserved 3
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3.1.5

application reference model

ARM

information model that describes the information requirements and constraints of a specific application context

[ISO 10303-1:1994, 3.2.8]
NOTE See Annex B for diagrams of example application activity models.

3.1.6

assembly
product thatts—decomposabte— —catofearanonanie e o o ccamalliac o ve—f 3
specific application

[ISO 1030311:1994, 3.2.10]

31.7
component
product thaf is not subject to decomposition from the perspective of a specific application

[1SO 10303}1:1994, 3.2.11]

3.1.8
data
representatjon of information in a formal manner suitable for communigation, interpretation or processing by
human beirlgs or computers

[1SO 10303}1:1994, 3.2.14]

31.9
data exchange
storing, acdessing, transferring and archiving of data

[ISO 10303(1:1994, 3.2.15]

3110
design_digcipline_product_definition
one of the qrganizational definitions or xiews of a part in accordance with ISO 10303-203:2005, 4.2.8

NOTE A part version is the identification of the representation of a part after its design has undergone a formal
release or chlange.

3.1.11
external définition
definition off product information defined outside NODIF

3.1.12
external file reference

locator of gn*€éxternal file to identify a collection of information whose contents are excluded from the ¢lata
structure of NODIF

3113
information
facts, concepts or instructions

[ISO 10303-1:1994, 3.2.20]

3114
product
thing or substance produced by a natural or artificial process

[ISO 10303-1:1994, 3.2.26]

4 © 1S0 2012 — All rights reserved
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3115

product data

representation of information about a product in a formal manner suitable for communication, interpretation or
processing by human beings or by computers

[ISO 10303-1:1994, 3.2.27]

3.1.16

unit of functionality

collection of application objects and their relationships that defines one or more concepts within the application
context such that removal of any component would render the concepts incomplete or ambiguous

[ISD 10303-1:1994, 3.2.33]

3.2 Abbreviated terms

AAM application activity model

AP application protocol

ARM application reference model

BOM bill of material

CAD computer-aided design

CAl computer-aided engineering

ICAM integrated computer-aided manufacturing
ID identification

IDEFO ICAM definition language 0

LEW line equivalent width

MTE modulation transfer function

OTH optical transfer function

PDM product datamanagement

SEL spot equivalent diameter

STHP stabdard for the exchange of product model data (generic term for ISO 10303)
UoFR units of functionality

VGI veiling glare index

4 Information requirements

4.1 General

In 4.2 and 4.3 the information requirements for NODIF are specified. The information requirements are specified
as a set of units of functionality and application objects.

A mapping of these information requirements to the classes and properties defined in ISO 23584-2 is specified
in ISO 25297-2.

A diagram of the manufacturing process for optical products is given in Figure 1.

© 1S0O 2012 — All rights reserved 5
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S I __________________

I-Customer specmcatlon-I [Informanon] L Material and/or parts 1

Product planning 1 Optical design
I anuirnmnnfe Qpnr‘ifir‘n’rinn I ( GPOGFEI-Ga""‘“
Design process
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5 | Design requirements |
g
38 !
% Optical design
© r . l
‘g !_ Rough design J Assembly
o o S Ty T T desi Mechanical
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3 E o Detailed design (barrel esign,
L El Qesign) etc.
= S Optical evaluation ‘ / 0
= & Analysis S /
g | = 4 =
o
[ i i B
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Design results
Design information
s ., Production planning and (specification)
=§ § arrangements Optical design
BAD ————- - information
oY | Production | (optical design
formulation,
optical specification)
Installation, maintenance and/or disposal of product Product
L L_ 1
//’ ———————— \\\
C Customer )
NOTE The dotted line means “out of scope”.

Figure 1 — Manufacturing process of optical products
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4.2 Units of functionality
421 General

4.2.1.1 Subclause 4.2.1 specifies the units of functionality (UoF) for optical design, optical evaluation and
analysis in the application protocol of optical systems, parts, and assemblies.

This part of NODIF specifies the following units of functionality:

— optical_part_identification;

— |optical_design_specification;
— |optical_design_information;
— |optical_evaluation_information;

— |analysis_information.

42/1.2 The following wunits of functionality make use of UoRs--defined in accordance with
ISO| 10303-203:

— |end_item_identification;
— |part_identification;

— [authorization;

— |design_activity_control;
— | bill_of material;

— |shape;

— |design_information;

— | effectivity;

— |source_control.

ThelUoFs and application,objects, and the relations between them, are illustrated in the simple ARM diagram
shon in Figure 2.

© 1S0O 2012 — All rights reserved 7
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4.2.2 optical_part_identification

The optical_part_identification UoF contains the linkage between the information on optical systems and parts
described in NODIF and the information on assemblies and parts described in other APs in ISO 10303, especially
AP 203. The application object, optical_part_view_designator, is used in the optical_part_identification UoF.

4.2.3 optical_design_specification

The optical_design_specification UoF contains optical design specifications, such as optical performance,
accuracy, quality, operating environment, dimensions and mass for an optical system. The following application

objects are used in the optical_design_specification UoF:

— |specification_distinction;

— |optical_system_specification.

4.2 optical_design_information

The]| optical_design_information UoF contains a collection of information on ofptical design. TH
application objects are used in the optical_design_information UoF:

— |optical_design_formulation;
— |block_description;

— |cemented_part;

— |optical_path_definition;

— |surface_interface;

— |surface_position;

— |optical_surface_description;
— |diffractive_surface_description;
— |optical_specification;

— |optical_material_specification;
— |optical_process_specification;
— |optical_tolerance;

— |dimensi@nal_tolerance;

— |assembly_tolerance;

— coating_specification;
— protective_surface_treatment;

— user-defined_specification.

© 1SO 2012 — All rights reserved
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4.2.5 optical_evaluation_information

An optical_evaluation_information UoF contains a collection of information concerned with optical evaluations,
such as initial conditions and computation results. The following application objects are used in an optical_
evaluation_information UoF:

optical_evaluation;

paraxial_evaluation;

ray_tracing_evaluation;

OTF_e

valuation;

illumingnce_distribution_evaluation;

spectrd
ghost_|
optical]
surfacg
veiling |

other_(

4.2.6 ana

The analys
the assess
surfaces, apd material property changes. This information is described in thermal_analysis. Stress also cay
deformatior
stress_ana

analysi
therma
stress |
bound3
materig
analysi

compu

|_characteristics;
mage_evaluation;

| sensitivity _evaluation;
_imperfection_evaluation;
| glare_index_evaluation;

ptical_evaluation.

ysis_information

s_information UoF contains a collection of infofmation on thermal analysis, stress analysis
ment results from these analyses. Thermal \change causes deformation of shapes and op

of shapes and optical surfaces and material property changes. This information is describg
ysis. The following application objects.are used in the analysis_information UoF:

S;

| _analysis;
analysis;
ry_condition;
|_property;
S_assessment;

er.“processing_log.

and
fical
ses
d in

4.3 Application objects

4.3.1 Gen

eral

In 4.3 are specified the application objects for NODIF. Each application object is an atomic element that
embodies a unique application concept and contains attributes specifying the data elements of the object. The
application objects and their definitions are given in 4.3.2.

The application objects and their attributes are specified in ARM diagrams using the EXPRESS-G graphical
notation; see Figures A.1 to A.25.

The default unit of length for dimensions, positions and coordinates is millimetres. The default unit of wavelength
is nanometres.

10
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4.3.2 optical_part_view_designator

An optical_part_view_designator indicates the linkage between the information on optical systems and
parts described in NODIF and the information on assemblies and parts in other APs in ISO 10303 (all parts),
especially AP 203.

4.3.3 specification_distinction

4.3.3.1 General

ieal-desigh-speeification—official-speetfieationr+gquirements
n optical system. The data associated with a‘specification_

distinction are the specification_type.

4.3.B.2 specification_type

Thel specification_type represents a type used to indicate specification requirements’or design requirements.
4.3.4 optical_system_specification

4.3.4.1 General

An ¢ptical_system_specification is a collection of specifications©f ah optical system. The data asspciated with
an gptical_system_specification are the following:

— |specification_item;

— |literal_specification_data;

— |numerical_specification_data;
— |specification_item_adjective;

— |specification_unit.

4.3.4.2 specification_item

The|specification_item specifies the item that is being specified for an optical system. See exampleg in Table 1.

Table 1 — Examples of specification items in optical systems

angle of view angular aperture angular magnification
apegrture ratiQ back focal distance circle of least confusion
clegr aperture cost cover glass thickness
diapmeter dioptre adjustment range dioptre scale
entrance pupil diameter exit pupil diameter eye relief

field number field of view filter size

flange focus f-number focal length

image size image distance length

magnification mechanical tube length MTF

numerical aperture object distance optical tube length
parfocalizing distance reference wavelength resolving power
veiling glare index (VGI) vignetting factor wavelength range
mass working distance zoom ratio

© 1S0O 2012 — All rights reserved 1
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4.3.43

literal_specification_data

The literal_specification_data specifies the character data in specification items.

4.3.4.4 numerical_specification_data

The numerical_specification_data specifies the numerical data in specification items.

4.3.4.5 specification_item_adjective

The specification_item adjective specifies an adjective of a specification item

EXAMPLE Maximum, minimum.

4.3.4.6 specification_unit

The specifigation_unit specifies a unit of one of the numerical specification data.

4.3.5 optical_design_formulation

4.3.5.1 Gge¢neral

An optical_{design_formulation is a collection of information relevant to.@ptical design. The data associgted
with an optical_design_formulation are the following:

— optical] design_code;

— optical] design_source;

— optical] design_addition.

4.3.5.2 optical_design_code

The optical_design_code identifies an optical) design_formulation. The code is unique within the soyirce
organizatiof.

4.3.5.3 optical_design_source

The optical] design_source spggifies the organization that is responsible for the optical_design_formulatipn.
4.3.5.4 optical_design-addition

The optical design.faddition specifies an external file reference whose file can contain documents [and
drawings agsociateéd with an optical design.

EXAMPLE Optical drawings or coating characteristics can be stored in an external file.

4.3.6 Block_description

4.3.6.1

General

A block_description indicates the moving range of an optical block to vary optical characteristics, such as for
zoom blocks and an adjustment block. The data associated with a block_description are the following:

12

block_purpose;
block_first_surface;

block_last_surface.
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4.3.6.2 block_purpose

The

EXAMPLE

lens

block purpose represents the application purpose of an optical block.

4.3.6.3 block_first_surface

The

block_first_surface designates the first surface of an optical block.

Zoom, focusing, floating, auxiliary diaphragm (for preventing flare), image stabilization, tilt and/or shift
, collapse, adjustment.

4.3.6.4 block_last_surface

The

4.3.

4.3.

A cd

4.3.

The

4.3.

The

4.3.

4.3.

An
ass

block_last_surface designates the last surface of an optical block.
7 Cemented_part

7.1 General
mented_partindicates cemented optical parts. The data associated withracemented_part are
optical_element;

optical _adhesive.

7.2 optical_element

optical_element designates an optical element that.is being cemented.

7.3 optical_adhesive

optical_adhesive designates an opticalladhesive for cementing optical elements.
B optical_path_definition

B.1 General

pptical_path_definition_specifies the data necessary to trace rays through an optical systen
bciated with an optieal’_path_definition include the following:

coordinate_gsystem;
optical .axis;

meridional_plane;

e following:

N. The data

sirfaca caauanca:
Sg4He

uuuuu —SOgHeRGCs;
non-sequential_path_range;
multiplicity;

number_of change_positions;

multi-configuration.

4.3.8.2 coordinate_system

The coordinate_system specifies a coordinate system in which to express an optical surface form.

© 1SO 2012 — All rights reserved
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4.3.8.3 optical_axis

The optical_axis specifies an axis in a coordinate system that acts as the optical axis for expressing an optical
surface form.

4.3.8.4 meridional_plane

The meridional_plane specifies the plane defined by the optical axis and another axis of the coordinates.

4.3.8.5 surface_sequence

The surfac
sequence i

4.3.8.6 ndg

The non-se
following dsg

non-se

non-se

NOTE A
as the optica
in which the
into an optic
indecisive re
generated by

4.3.8.7 ndg

The non-se

4.3.8.8 nd

The non-sg

4389 m
The multipl

that has dy
optical syst

4.3.8.10 ny

=}

C

~_sequence specifies the order of optical surfaces in the ray-tracing sequence. The suffg
a list of surface_interface data (see 4.3.9).

n-sequential_path_range

quential_path_range designates the range of non-sequential path elements. Jt is"Composed o
tailed data:

quential_path_entrance;
quential_path_exit.
sequential path is a ray-tracing path in which rays travel through“surfaces in the same sequential g
| surfaces are input into an optical CAD. A non-sequential pathis a ray-tracing path that specifies the d
rays actually encounter the optical surfaces; this is not the sequential order in which the surfaces are i

bl CAD. Examples of non-sequential path elements are multi-reflective optical elements, e.g. rod lensd

optical surfaces.

n-sequential_path_entrance

guential_path_entrance designates the'entrance optical surface in a non-sequential path elem

n-sequential_path_exit

quential_path_exit designates the exit optical surface in a non-sequential path element.

hitiplicity

city specifies the,maximum configuration number of multiple configurations in an optical sys
namic blocks{ypical dynamic blocks are zoom blocks and focusing blocks. The multiplicity o
bm without.a’dynamic block is unity.

mber of_change_positions

S baon na-craaif maba i

ce_

the

rder
rder
hput
s or

flective optical elements such as corner cube prisms and\pentagonal roof prisms, and cases in ghost images

ent.

tem
f an

IUT-W_NZCN PN acl H= avatanra
T TIT.

The numbe

Al aacitio. ot Py eafd ™| o an-aontical
OT_CTantgC P USTOUTTS SPCUMT S tTC IO TToCT OT Oy A Mo OTOCRS T Al UpPtoar Sy StoTTt

4.3.8.11 multi-configuration

The multi-configuration specifies the information of multiple configurations in an optical system. It is composed
of the following detailed data:

14

multi-configuration_comment;

change_position.
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4.3.8.12 multi-configuration_comment

A multi-configuration_comment represents the supplementary explanation of a configuration.

EXAMPLE Infrared focusing position, image stabilization, collapse (in a collapsible lens), wide position, intermediate
position, telephoto position and closest position.

4.3.8.13 change_position

4.3.8.13.1 General

Thel change_position specifies the arrangement of dynamic blocks in an optical system. It is composed of the
folldqwing detailed data:

— |surface_interface_change_designator;

— |applied_surface_position.

4.3.B.13.2 surface_interface_change_designator

Thelsurface_interface_change_designator designates the first surface of‘a-dynamic block.

4.3.B.13.3 applied_surface_position

The| applied_surface_position specifies a surface_position (see' 4.3.10) of a dynamic block aftef a position
chapge, which includes the surface distance or local coordinate for a designated surface.

4.3.p surface_interface

4.3.p.1 General

A syrface_interface represents the information necessary for ray-tracing at each interface. The datd associated
with a surface_interface include the following:

— |optical_surface_identification;
— |preceding_material,

— |following_material;

— |transit_mode;

— |transit_diregtion;

— | effectivediameter.

4.3.9.2) optical surface identification

The optical_surface_identification represents the identifier of an optical surface used to link an optical__
surface_description (see 4.3.11) and a surface_position (see 4.3.10).

4.3.9.3 preceding_material

The preceding_material designates the material traced by ray on the incident side on an optical surface.

4.3.9.4 following_material

The following _material designates the material traced by ray outgoing from an optical surface. An exit side
material is designated in the case of a transmitting ray.

© 1S0O 2012 — All rights reserved 15


https://standardsiso.com/api/?name=d131b50ebcc9f0e9481dba824c277138

ISO 25297-1:2012(E)

4.3.9.5 transit_mode

The transit_mode specifies the behaviour of a ray on a surface, i.e. refraction, reflection, or total reflection. The
default of transit_mode is refraction.

4.3.9.6 transit_direction

The transit_direction specifies the direction of exit rays on a surface, i.e. forward or backward. The default of
transit_direction is forward.

4.3.9.7 eff

The effectiv
based on a

4.3.10 Sur

4.3.10.1 Ge¢neral

A surface_|
coordinate.

surfacq

local_dg

4.3.10.2 surface_distance

The surfacq

4.3.10.3 lo

4.3.10.3.1

The local_

local_dg

coordir]

The local_

factive—diameter

e _diameter specifies the optically effective diameter, expressed in millimetres, on an optical Surface

zone (see 4.3.19).

face_position

position indicates the position of an optical surface defined by the-surface distance or Ipcal

The data associated with a surface_position are the following:

_distance;

oordinate_transformation.

_distance specifies the distance, expressed intmillimetres, between an optical surface designated
by an optical_surface_identification and the surface which precedes it.

cal_coordinate_transformation

Seneral

coordinate_transformation specifies the origin of the local coordinate system and coordipate
transformatjon to locate an optical-surface. It is composed of the following detailed data:

oordinate_system- erigin;

ate transformation.
4.3.10.3.2 local_coordinate_system_origin

Loordinate _system_origin specifies the origin of the coordinate system for locating an opfical

bn-absolute coordinate system ora lacal coordinate system hased on the Inrnr‘nding surface of the

surface as

designated

surface.

4.3.10.3.3 coordinate_transformation

The coordinate_transformation specifies the three-dimensional vector as a coordinate transformation based

on the local

16

coordinate system.
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4.3.11 optical_surface_description

4.3.11.1 General

An optical_surface_description is the mathematical expression of an optical surface form. Optical surfaces
include an object surface and an image surface. The data associated with an optical_surface_description are
the following:

surface_type;

surface_expression_parameter.

4.3.L1.2 surface_type

4.3.11.2.1 General

The

surface_type specifies a type of optical surface form. It is composed of the fellowing detailed
spherical_surface;

plane_surface;

general_aspheric_surface;

conical_surface_with_power_series;

cylindrical_surface_with_power_series;

surface_of revolution;

user-defined_surface.

4.3.11.2.2 spherical_surface

The
of c

spherical_surface specifies a spherical optical surface that is parameterized by the curvature ¢
Lirvature.

4.3.11.2.3 plane_surface

The

plane_surface spegifies an optical surface whose radius of curvature is infinity.

data:

r the radius

© 1SO 2012 — All rights reserved
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4.3.11.2.4 general_aspheric_surface

The general_aspheric_surface specifies an optical surface based on Formula (1), given in
ISO 10110-12:2007, Annex A.

LS
. Ry Ry
2 2
1+ 1—(1+1<X)(xj —(1+r<y)[y] M
Ry Ry

+(A4x4 +Byy* + 4gx® + Bgy® +---+C3|x|3 +~~~+D3|y|3 +)
The substitlitions R = Rx = Ry, k= kx = Ky, and h = Jx? +y2 give Formula (2):

0’ 3 4 5
z= +(A3h + Agh™ + Agh +) (2)
2

R| 1+ 1_(1+,<)[2]

Formula (3)is equivalent to Formula (2) with curvature substituted for radius.

x2CX + yZCy

z=

2 2
T4 1= (1450 (xCy ) —(1+Ky)(yCy) 3)
+(A4 4+B4y4+A6x6+B6y6+~-~+C3|x|3+~~~+D3|y|3+-~)
The substitlitions C= Cx = Cy, k= kx = kyand h = \/xz +y2 give Formula (4):
e

z= L +(A3h3 +A4h4 +A5h5 +) 4)
1+ {1-(1+x)h?C?

4.3.11.2.5 ¢onical_surface_with_powertseries

The conicqdl_surface_with _power_sgries specifies an optical surface based on Formula (5), taken from
ISO 10110-12:2007, Annex A.

2 2
z:c\/£5+y—2+(A4x4 P8, y* + Agx® + Bgy® +---+C3|x|3+~-~+D3|y|3+~-~) (5)
aj

S

The substityitions a=»+"and » = \/xz +y2 give Formula (6):

2= Snifagh® + agh® + 4gh® +--) 6)

a

4.3.11.2.6 cylindrical_surface_with_power_series

The cylindrical_surface_with_power_series specifies an optical surface based on Formula (7), specified in
ISO 10110-12:2007, Annex A.

u2

z= +(A4u4+A6u6+~-~+C3|u|3+---) (7)
2

R, 1+\/1—(1+xu)[1;’u]

where u represents x or y.
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Formula (8) is equivalent to Formula (7) with curvature substituted for radius.

2
= uCy +(A4u4+A6u6+~-~+C3|u|3+-~-)
14 1= (14, Ju?C2

z

where u represents x or y.

4.3.

11.2.7 surface_of_revolution

(8)

The surface_of_revolution specifies an optical surface based on Formula (9), taken from 1ISO 10110-12:2007,

rot.

AnnexA-
Thjlsurface_of_revolution is represented by Formula (9) when the defining curve lies on thexz pl

ing axis is parallel to the x axis.

=R, J;\/[Ry —g(x)]Z )2

x2

g(x)z > +(A4x4+A6x6+---+C3|x|3+C5|x|5-~-)

Ry 1+\/1—(1+;<X)(1:XJ

Thelsurface_of _revolution is represented by Formula (11) when the defining curve lies on the yz pl
rotating axis is parallel to the y axis.

F = Ry J‘r\/[Rx —g(r)] - ?

2
Y

Ry[1+ 1-(1+xy)[Ry]

2 (x) = - +(B4;V4+Bey6+"'+D3|y|3+D5|y|5“')

y

4.3.11.2.8 user-defined_surface

The|user-defined_surface specifies an optical surface form expressed by an external definition.

4.3.111.3 surface_expression_parameter

4.3.

11.3.1 General

Thel| surface_expression_parameter specifies a parameter set for each surface type to expres
surflace form. The data are composed of the following detailed data:

hne and the

©)

(10)

ane and the

(1)

(12)

5 an optical

radius;
curvature;
x_radius;
X_curvature;
y_radius;
y_curvature;
conic_constant;

X_conic_constant;

© 1SO 2012 — All rights reserved
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— y_conic_constant;

— aspheric_coefficient;

— x_aspheric_coefficient;
— y_aspheric_coefficient;
— defining_curve_variable;

— rotational_radius;

— rotation_axis;
— user-d¢fined_surface_reference;
— user—dIfined_surface_coefficient;
— conic_parameter_a;

— conic_parameter_b;

— conic_parameter_c.

4.3.11.3.2 radius

The radius $pecifies the radius of curvature of a spherical surface or thatat the vertex of a rotationally symmegtric
aspheric surface, expressed in millimetres.

4.3.11.3.3 ¢urvature

The curvatiire specifies the curvature of a spherical surface or that at the vertex of a rotationally symmetric
aspheric surface.

4.3.11.3.4 x_radius

The x_radiyis specifies the radius, Ry, of @ generalized aspheric surface in the xz plane at z = 0, expredsed
in millimetres.

4.3.11.3.5 x_curvature

The x_curvpture specifies the’éurvature, Cy, of a generalized aspheric surface in the xz plane at z = 0.

4.3.11.3.6 y_radius

The y_radiys spegifies the radius, Ry, of a generalized aspheric surface in the yz plane for z = 0, expregsed
in miIIimetrTs.

4.3.11.3.7 y_curvature

The y_curvature specifies the curvature, Cy, of a generalized aspheric surface in the yz plane atz = 0.

4.3.11.3.8 conic_constant

The conic_constant specifies the conic constant, «, in a rotationally symmetric generalized aspheric surface.
If the quadratic term of a generalized aspheric surface is intersected with a plane including the z axis, then,
depending on value of the conic constant, «, intersection lines of the following types are produced:
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x> 0 oblate ellipse;

k= 0 circle;

-1 < k< 0 prolate ellipse;
x =—1 parabola;

k <=1 hyperbola.

4.3.11.3.9 x_conic_constant

The| x_conic_constant specifies the x conic constant, xx, in a generalized aspheric surface. If iHe quadratic
ternp of a generalized aspheric surface is intersected with the xz plane, then, depending on“the yalue of the
x cdnic constant, ky, intersection lines of the following types are produced:

kx > 0 oblate ellipse;

xx = 0 circle;

-1 < kx < 0 prolate ellipse;
kx = —1 parabola;

kx < —1 hyperbola.

4.3./11.3.10 y_conic_constant

Thely_conic_constant specifies the y conic constant «y:i0\a generalized aspheric surface. If the qupdratic term
of a|generalized aspheric surface is intersected withithe yz plane, then, depending on the value of the y conic
congtant, y, intersection lines of the following typgsiare produced:

ky > 0 oblate ellipse;

xy = 0 circle;

-1 < xy < 0 prolate ellipse;
ky = —1 parabola;

xy < —1 hyperbola.

4.3.11.3.11 aspheric_coefficient

Thelaspheric -coefficient identifies the coefficient of power series in polynomial terms of a generalized aspheric
surface when'the surface is rotationally symmetric about the z axis. The aspheric coefficient, 4;, is th¢ coefficient

of the ith power with respect to height 4 = \/xz +y2 from the z axis.

4.3.11.3.12 x_aspheric_coefficient

The x_aspheric_coefficient identifies the coefficient of the x power series in polynomial terms of a generalized
aspheric surface. The x aspheric coefficient, 4;, is the coefficient of the even ith power term with respect to the
x coordinate, and the other x aspheric coefficient, C;, is the coefficient of the odd jth power term with respect
to the x coordinate.

4.3.11.3.13 y_aspheric_coefficient

The y_aspheric_coefficient identifies the coefficient of the y power series in polynomial terms of a generalized
aspheric surface. The y aspheric coefficient, B;, is the coefficient of the even ith power term with respect to the
y coordinate, and the other y aspheric coefficient, D;, is the coefficient of the odd jth power term with respect
to the y coordinate.
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4.3.11.3.14

defining_curve_variable

The defining_curve_variable specifies the variable, either x or y, in the expression of a cylindrical surface with
a power series or a defining curve.

4.3.11.3.15

rotational_radius

The rotational_radius specifies the radius, expressed in millimetres, in rotating the defining curve of a toric surface.

4.3.11.3.16

rotation_axis

The rotatioﬁ_axis specifies the axis of rotation for the defining curve of a toric surface.

4.3.11.3.17

The user-d
of a user-dsg

4.3.11.3.18

user-defined_surface_reference

efined_surface_reference specifies the external file reference whose file containg ‘the expres
fined surface.

user-defined_surface_coefficient

The user-d¢fined_surface_coefficient specifies the name and value of a coefficient for a user-defined surf

4.3.11.3.19

The conic_

4.3.11.3.20

The conic_

4.3.11.3.21

The conic__

conic_parameter_a

barameter_a specifies the parameter, a, of a conical surface.

conic_parameter_b

barameter_b specifies the parameter, b, of a ¢ohical surface.

conic_parameter_c

barameter_c specifies the parameter,c, of a conical surface.

4.3.12 Diffractive_surface_description

4.3.12.1 Gé¢neral

A diffractive

surface_de
diffract

diffract

|_surface_description describes a diffractive optical surface. The data associated with a diffract]
scription are thefollowing:

ve_surface ‘type;

on corder;

constr

ction wavelenath:
i) 3

sion

nce.

ve_

phase_term_type;

phase _term_coefficient.

4.3.12.2 diffractive_surface_type

The diffract
EXAMPLE

22

ive_surface_type specifies a type of diffractive element.

Diffraction grating, DOE, HOE.
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4.3.12.3 diffraction_order

The diffraction_order specifies the diffraction order of a diffractive surface.

4.3.12.4 construction_wavelength

The construction_wavelength specifies the wavelength value, expressed in nanometres, used to calculate the
optical path difference caused by the phase factor of a diffractive element.

4.3.12.5 phase_term_type

The|phase_term_type specifies a type of phase term when a diffractive surface is given by a phage function.

4.3.112.6 phase_term_coefficient

Thelphase_term_coefficient specifies the name and value of the phase term coefficient of a diffractive element.

4.3[3 optical_specification

An ¢ptical_specification is a document that contains an optical_material_specification (see 4.3.14)|an optical_
prog¢ess_specification (see 4.3.15), an optical_tolerance (see 4.3.16), a dimensional_tolerance (se¢ 4.3.17), an
assembly_tolerance (see 4.3.18), a coating_specification (see 4.3¢20), a protective_surface_treatment (see
4.3.p1) or a user-defined_specification (see 4.3.22).

4.3.14 optical_material_specification

4.3.14.1 General

An pptical_material_specification specifies a type of optical_specification (see 4.3.13) relating to the material
properties of an optical part made of optical glass or plastic. In addition, the object space mediuny, the image
spafe medium and the media between optical parts and blocks, such as gasses, water, immersion ojls or optical
adhpsives, can be described in this section’ if these media are used in design and evaluation, notwWithstanding
that| they are not parts of an optical system. Refractive indices of a material can be described by catalogue
valyes or measured values. The data-associated with an optical _material_specification include th¢ following:

— | maker_name;

— |material_name;

— |lot_identification;

— |refractive_index_description;
— |catalogue’ identification;

— |Abbe_number;

— internal_transmittance;

— laser_irradiation_damage_threshold.

4.3.14.2 maker_name

The maker_name specifies the name of the maker producing optical materials.

4.3.14.3 material_name

The material_name specifies the name of an optical material, such as optical glass, plastic, an optical adhesive
or an immersion oil.
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4.3.14.4 lot_identification

The lot_identification specifies the lot name of optical material produced at the same time.

4.3.14.5 refractive_index_description

4.3.14.5.1 General

The refractive_index_description specifies a set of refractive index values and relevant wavelength values. These

values shall be

the refracti
catalogue,

the followin
— wavele
refracti

refracti

hen listed values from the catalogue shall be specified. The refractive_index_description incly
j data:

hgth;
ve index;

ve_index_source.

4.3.14.5.2 wavelength

The wavele
its spectral

4.3.14.5.3

The refracti

4.3.14.54

The refracti
either a me

ngth specifies the wavelength value, which is described by avalue, expressed in nanometre
ine name.

efractive_index

ve_index specifies the value of the refractive index at a definite wavelength.

efractive_index_source

ve_index_source designates the source-proving the refractive index values referenced. A sourg
Bsurement or a catalogue.

4.3.14.6 catalogue_identification

4.3.14.6.1

The catalod

catalog

date_o|

catalod

General

ue_identification identifies the catalogue referenced. This includes the following data:
ue_name;

f _issue;

ue/version.

b, O

eis

4.3.14.6.2 catalogue_name

The catalogue_name specifies the name of a referenced catalogue.

4.3.14.6.3 date_of _issue

The date_of issue specifies the publication date of a referenced catalogue.

4.3.14.6.4 catalogue_version

The catalogue_version specifies the version of a referenced catalogue.

24
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The Abbe _number specifies the Abbe number, v¢ or vy, of an optical material. The Abbe numbers, v and vy,

are

calculated as given in Formulae (13) and (14), respectively.
-1
Ve = Ne”
ngr —ng
_ ng—1
ng —ng

4.3.|14.8 internal_transmittance

4.3.14.8.1 General

The
to th
the

e wavelengths, and thickness of a material piece through which transmittance-is'measured. T
following data:

wavelength;
transmittance;

piece_thickness.

4.3.114.8.2 wavelength

The
in th

e standard air.

4.3.14.8.3 transmittance

The

transmittance specifies internal transmittance of an optical material.

4.3.114.8.4 piece_thickness

The

piece_thickness specifies the thickness of a material piece, expressed in millimet

transmittance is measured.

4.3.

The
toa

4.3.

4.3.

4.9 laser_irradiation_damage_threshold

material:\Fhis is defined as an item with the code number 6 in the technical drawings in ISO 101

|15 optical_process_specification

internal_transmittance specifies wavelength values, internal transmittance of an ‘eptical material according

his includes

wavelength specifies wavelength values, expressed in nanometres, for measuring material transmittance

es, whose

laser_irradiation_damage_threshold specifies the threshold above which laser irradiation damage is caused

10-17:2004.

15.1 General

An optical_process_specification identifies a type of optical_specification (see 4.3.13) describing machining
processes, such as machinability of an optical part and a machining method of an aspheric surface. The data
associated with an optical_process_specification are the following:

machinability;

aspheric_surface_machining_method.
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4.3.15.2 machinability

The machinability specifies both the machinability of an optical part and the results based on machining
condition analysis.

4.3.15.3 aspheric_surface_machining_method

The aspheric_surface_machining_method identifies the machining method of an aspheric surface.

EXAMPLES Polishing, moulding, replicating.

4.3.16 Opfical_tolerance

4.3.16.1 Ge¢neral

An optical_jolerance specifies a type of optical_specification (see 4.3.13) describing optical tolerances mainly
defined in IO 10110 (all parts). This includes the following:

— stress |birefringence;

— bubblep_and_inclusions;

— inhomqgeneity _and_striae;

— surfacg_form_tolerance;

— centring_tolerance;

— surface_imperfection_tolerance;

— surfacg_texture;

— refractive_index_tolerance_description;

— Abbe_humber_tolerance.

4.3.16.2 stress_birefringence

The stress| birefringence specifies \the allowance for stress birefringence of an optical element. Stfess
birefringenge is defined as an item_with the code number 0 in technical drawings in ISO 10110-2:1996.

4.3.16.3 bybbles_and_inclusions

The bubblgs_and_inclusions specify the allowance for bubbles and inclusions of an optical element.
Bubbles amnd inclusiens are defined as an item with the code number 1 in technical drawing$ in
ISO 10110-B:1996:

4.3.16.4 inhomogeneity _and_striae

The inhomogeneity _and_striae specify the allowance for inhomogeneity and striae of an optical element.
The inhomogeneity and striae are defined as an item with the code number 2 in technical drawings in
ISO 10110-4:1997.
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4.3.16.5 surface_form_tolerance

4.3.16.5.1 General

The surface_form_tolerance specifies tolerances for an optical surface form. Surface form tolerances are
defined as an item with the code number 3 in technical drawings in ISO 10110-5:2007. This includes the
following data:

sagitta_deviation;

irregularity;

rotationally _invariant_irregularity;

rms_deviation_type.

4.3.16.5.2 sagitta_deviation

The
fring

sagitta_deviation specifies the sagitta deviation of an optical surface form in the number of
es defined as a unit of fringe spacing in ISO 10110-5.

4.3.116.5.3 irregularity

The
as g

irregularity specifies the irregularity of an optical surface formyinthe number of interference frin
unit of fringe spacing in ISO 10110-5.

4.3.16.5.4 rotationally_invariant_irregularity

The
in th

rotationally _invariant_irregularity specifies the fotationally invariant irregularity of an optical s
e number of interference fringes defined as a‘unit of fringe spacing in ISO 10110-5.

4.3.16.5.5 rms_deviation_type

The

rms_deviation_type specifies a typée of root-mean square, rms, deviation of an optical surface

4.3.16.6 centring_tolerance

The
tole

centring_tolerance specifies the centring tolerance for an optical part such as a single lens
rance is defined as.amjitem with the code number 4 in technical drawings in ISO 10110-6:1996

4.3.116.7 surface imperfection_tolerance

The
The
I1ISO
this

surface Simperfection_tolerance specifies the allowance for surface imperfections on an opti
surface imperfection tolerance is defined as an item with the code number 5 in technical
10110-7:2008. Line equivalent width (LEW) and spot equivalent diameter (SED) can be d
section.

nterference

ges defined

urface form

form.

A centring

cal surface.
drawings in
escribed in

4.3.16.8 surface_texture

The surface_texture specifies the texture allowance for an optical surface. Surface texture is defined in
technical drawings in ISO 10110-8. Types of surface texture include matt and specular (optically smooth).
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4.3.16.9 refractive_index_tolerance_description

4.3.16.9.1 General

The refractive_index_tolerance_description specifies the tolerance on the refractive index of an optical material.
This includes the following data:

refractive_index_tolerance;

wavelength.

4.3.16.9.2

The refracti

efractive_index_tolerance

ve_index_tolerance specifies the tolerance on the refractive index.

4.3.16.9.3 wavelength

The wavelength designates the wavelength described by a value, expressed in nanometres, or'its spectral line na

4.3.16.9.4 |

The Abbe_|

4.3.17 din

Abbe_number_tolerance

number_tolerance specifies the tolerances for the Abbe numbers,vs-and vy.

ensional_tolerance

4.3.17.1 Ge¢neral

A dimensio
dimensions
tolerance a

radius |
thickng
diamet

other_t

4.3.17.2 ra

The radius |
surface as

4.3.17.3 th

hal_tolerance specifies a type of optical_specification (see 4.3.13) describing the tolerances
of an optical part which are defined mainly in IS©'10110-1. The data associated with a dimensio
e the following:

tolerance;
ss_tolerance;
br_tolerance;

plerance.

Hius_tolerance

tolerance specifies the tolerance, expressed in millimetres, for the radius of curvature of an op|
jefined iR TSO 10110-1. A radius_tolerance can be indicated in interferometric terms.

ckness_tolerance

me.

for
nal_

fical

The thickness_tolerance specifies the tolerance, expressed in millimetres, for the centre thickness of an op
part such as a single lens as defined in ISO 10110-1.

4.3.17.4 diameter_tolerance

ical

The diameter_tolerance specifies the diameter tolerance, expressed in millimetres, for an optical part such as
a single lens as defined in ISO 10110-1.
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4.3.17.5 other_tolerance

4.3.17.5.1 General

The other_tolerance specifies the dimensional or angular tolerances for an optical part other than the above
such as the radius, the thickness and the diameter tolerances. This includes the following data:

— tolerance_item;
— tolerance_value.

EXAMPEES—Bevettoferarces; tergthrarmdamgfe toterances of a prismm—————————————_|

4.3.17.5.2 tolerance_item

The]tolerance_item specifies an item of another tolerance.

4.3.17.5.3 tolerance_value

Theltolerance_value specifies the value according to another tolerance item.
4.3.18 assembly_tolerance

4.3.18.1 General

An assembly_tolerance specifies a type of optical_specification (see 4.3.13) describing the assembly tolerances
for gn optical system, optical assemblies and optical parts:-The assembly tolerances include cemept tolerance
for gemented optical parts, separation tolerance betwgen parts or blocks, and centring tolerance in assembling.
Thig includes the following:

— |separation_tolerance;

— |centring_tolerance.

4.3.18.2 separation_tolerance

The| separation_tolerance spgcifies the tolerance, expressed in millimetres, on an axial separatipn between
optital parts or blocks whemassembling an optical system. Not only fixed but also variable separatigns between
optital blocks are included:

4.3.118.3 centring) tolerance

Thel centring._tolerance specifies centring tolerances for an optical part or an optical sub-system when
assembling-an optical block or an optical system. Tolerances for cemented lenses can be also fspecified in
this|seetion.

4.3.19 Zone

4.3.19.1 General

A zone defines an optically effective area such as an optically effective diameter, a coating area and a protective-
surface-treatment area. The area of a unit zone is defined by an element area called the base zone. If a zone
has an opening, an area called the exclusive zone is excluded from the base zone. See Figure 3. The form of
an element area is a circle, an ellipse, a polygon or a B-spline closed curve. The data associated with a zone
are the following:

— zone_form;

— circle_zone;
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— ellipse_zone;

— polygon_zone;

— B-spline_zone;

— unit_zone;

— base_zone;

— exclusive_zone;

— zone_parameters.
Zope Zone Zone
unit_gone unit_zone unit_zone  unit_zone , “unit_zorje
d : . : base_zone base zene base zdne
base zpne  exclusive_zone base_zone exclusive_zone
p) Example 1 b) Example 2 c) Example 3

Fjgure 3 — lllustration of the data “unit_zone”, “base_zone” and “exclusive_zone”
4.3.19.2 zone_form
The zone_fprm specifies the form_of-an element area. The area of an element is the canonical inside of the
form. Forms include a circle, an-ellipse, a polygon and a B-spline closed curve.
4.3.19.3 cifcle_zone
The circle_kone spegifies a circle as the form of an element area. A circle_zone is defined by the radius|and
centre coorfinates;

4.3.19.4 eI!ipse_zone

The ellipse_zone specifies an ellipse as the form of an element area. An ellipse_zone is defined by the major

axis, minor

axis, argument of the minor axis and centre coordinates.

4.3.19.5 polygon_zone

The polygon_zone specifies a polygon as the form of an element area. A polygon_zone is defined by vertex
coordinates and the number of vertices. The form of a polygon is represented by sides connected to adjoining
vertices. Sides cannot cross each other.

30
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19.6 B-spline_zone

The B-spline_zone specifies a B-spline closed curve as the form of an element area. A B-spline_zone is
defined by B-spline degree, B-spline knot vector, coordinates of control points and the number of the points.

Any

4.3.

The

4.3.

The

4.3.19.9 exclusive_zone

The
unid

4.3./19.10 zone_parameters

4.3.19.10.1 General

The
the

4.3.

segment of the closed curve cannot cross another.

19.7 unit_zone

unit_zone specifies a unit area of a zone.

[
- e—zone

base zone specifies the form of a unit zone.

exclusive_zone specifies the form of exclusive area in a base zone. An exclusive area is de
n of element areas.

zone_parameters specify parametric values of the form-and position of an element area. Th
following data:

centre_coordinates;
radius;

major_axis;

minor_axis;
major_axis_argument;
number_of points;
vertex_coordinates;
control_point_cderdinates;
B-spline_degtee;

B-splineyknot_vector.

ined as the

ese include

|19.1 0.2 centre_coordinates

The centre_coordinates specify the centre coordinates of a circle or an ellipse, expressed in millimetres.

4.3.

19.10.3 radius

The radius specifies the radius value of a circle, expressed in millimetres.

4.3.

19.10.4 major_axis

The major_axis specifies the major axis of an ellipse, expressed in millimetres.
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4.3.19.10.5

The minor_

4.3.19.10.6

The major_

4.3.19.10.7

The numbe

minor_axis
axis specifies the minor axis of an ellipse, expressed in millimetres.
major_axis_argument
axis_argument specifies the argument of the major axis of an ellipse, expressed in degrees.

number_of_points

r_of points specifies the number of vertices of a polygon or control points of a B-spline closed ci

rve.

4.3.19.10.8

The vertex |

4.3.19.10.9

The control
in millimetrd

4.3.19.10.1
The B-splin

4.3.19.10.1

The B-splin

4.3.20 coating_specification

4.3.20.1 Géneral

A coating_ 3
reflection ¢

coating
coating
coating

coating

4.3.20.2 cg

vertex_coordinate

|coordinate specifies the coordinates of vertices of a polygon, expressed in millimetres.

control_point_coordinate

| point_coordinate specifies the coordinates of control points of a B-spliné closed curve, expres
S.

D  B-spline_degree

e degree specifies the B-spline degree of a B-spline closed curve.

B-spline_knot_vector

e _knot_vector specifies B-spline knot vector of a:B-spline closed curve.

batings or mirrors. The data-associated with a coating_specification are the following:
_name;

_type;

_characteristi¢s;

_zone.

ating_name

The coating_name specifies the name of a coating applied to an optical surface.

4.3.20.3 coating_type

The coating_type specifies a type of coating as in the following examples.

EXAMPLES

Mirror, semi-transparent mirror, anti-reflection, wavelength selection, polarization separation.

4.3.20.4 coating_characteristics

sed

pecification specifies a type ofioptical_specification (see 4.3.13) describing coatings such as anti-

The coating_characteristics specify coating characteristics such as layer composition and designed values or
measured values for reflectance and transmittance.

32
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4.3.20.5 coating_zone

The coating_zone specifies the area of an optical surface on which to apply a coating, based on a zone
(see 4.3.19).

4.3.21 protective_surface_treatment

4.3.21.1 General

A protective_surface_treatment is a type of optical_ speC|f|cat|on (see 4.3.13) describing the black paint used

to avant cteany Labt ~v o et ant antinal napte Tho Adots Sconnia tod auth o neatanthn  opiefana  fe \atment are
cyvoTotay gt o (O protC T optTarpartoT o oot aooouTratct W& PTotCTtve— Sti acT—u

the following:
— |protective_surface_treatment_type;

— |protective_surface treatment_zone.

4.3.21.2 protective_surface_treatment_type

The|protective_surface_treatment_type specifies a type of protective surfaece treatment, such as Bplack paint.

4.3.21.3 protective_surface_treatment_zone

The| protective_surface_treatment_zone specifies the area of‘an optical part on which to apply protective
surface treatment, based on a zone (see 4.3.19).

4.3.2 user-defined_specification

4.3.22.1 General

A uger-defined_specification describes a specification based on an external definition. The data| associated
with a user-defined_specification are the following:

— |user-defined_specification_item;

— |user-defined_specification data.

4.3.2.2 user-defined_specification_item

Theluser-defined_spéecification_item specifies an item of a user-defined specification.

4.3.22.3 user-defined_specification_data

The|usersdefined_specification_data specifies data according to a user-defined specification item

4.3.23—optical—evaluation

4.3.23.1 General
An optical_evaluation contains the conditions and results related to optical evaluations.

Each optical_evaluation is a paraxial_evaluation (see 4.3.24), a ray_tracing_evaluation (see 4.3.25), an OTF_
evaluation (see 4.3.26), an illuminance_distribution_evaluation (see 4.3.27), a spectral_characteristics (see
4.3.28), a ghost_image_evaluation (see 4.3.29), an optical_sensitivity_evaluation (see 4.3.30), a surface_
imperfection_evaluation (see 4.3.31), a veiling_glare_index_evaluation (see 4.3.32) or an other_optical__
evaluation (see 4.3.33). The data associated with an optical_evaluation are the following:

— optical_evaluation_code;
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— optical_evaluation_source;

— optical_evaluation_addition.

4.3.23.2 optical_evaluation_code

The optical_evaluation_code specifies the identifier of an optical _evaluation. The code is unique within the
source organization.

4.3.23.3 optical_evaluation_source

The optical]

4.3.23.4 oq

The optical
of optical e

4.3.24 par

| evaluation_source specifies the organization that is responsible for the optical_evaluation.

tical_evaluation_addition

| evaluation_addition specifies the external file reference relating to the documents and draw
aluations.

axial_evaluation

4.3.24.1 Géneral

A paraxial |
paraxial_eV

— wavele

evaluation describes paraxial ray-tracing and paraxial quantities. The data associated wi
aluation include the following:

hgth;

— focal-afocal_distinction;

— angula
— lateral |
— paraxig
— focal |
— entran

— exit_py
— front_p
— back_q
— back_f

[_magnification;
magnification;
|_ray_tracing;

bngth;

e_pupil_position;
pil_position;
rincipal__point_{osition;
rincipal_point_position;

bcal_distance.

4.3.24.2 wavelength

The wavele

ngth specifies the wavelength value, expressed in nanometres, in paraxial ray-tracing.

4.3.24.3 focal-afocal_distinction

The focal-afocal_distinction classifies an optical system as a focal system or an afocal system.

4.3.24.4 angular_magnification

The angular_magnification specifies the angular magnification of an optical system in afocal systems.
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4.3.24.5 lateral_magnification

The

lateral_magnification specifies the lateral magnification of an optical system in focal systems.

4.3.24.6 paraxial_ray_tracing

-1:2012(E)

The paraxial_ray_tracing specifies a list of paraxial ray-tracing results such as incident angles and ray heights
according to surface sequence.

4.3.24.7 focal_length

The

4.3.
The
in
4.3.

The

4.3.

The
exp

4.3

The
exp

4.3.

The

4.3.

4.3.

A rg
ray |

focal_length specifies the focal length of an optical system, expressed in millimetres.

4.8 entrance_pupil_position

entrance_pupil_position specifies the paraxial entrance pupil position of an gptical system
illimetres.

4.9 exit_pupil_position

exit_pupil_position specifies the paraxial exit pupil position of an optical system, expressed in
24.10 front_principal_point_position
front_principal_point_position specifies the position (afythe first principal point of an opti

ressed in millimetres.

k4.1 back_principal_point_position

back_principal_point_position specifies the position of the second principal point of an opt
ressed in millimetres.

P4.12 back_focal_distance

back_focal_distance specifies‘the back focal distance of an optical system, expressed in milli
P5 ray_tracing_evaluation

5.1 General

y_tracing_é&valuation describes the information relating to a real ray-tracing. The data assoc
 tracing «eyvaluation include the following:

object_position;

expressed

millimetres.

Cal system,

cal system,

metres.

ated with a

fretd—amgte;
object_height;
wavelength;
aperture;
front_pupil_position;
back_pupil_position;
evaluating_position;

ray_tracing;
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— aberration.

4.3.25.2 object_position

The object_position specifies the position of the object point, expressed in millimetres.

4.3.25.3 field_angle

The field_angle specifies the incident angle, expressed in degrees, in the object space as an initial value in real
ray-tracing that is within the possible range of imaging, projection or observation by eye.

4.3.25.4 ohject_height

The object | height specifies the height of the object, expressed in millimetres, as an initial value i real [ray-
tracing that|is within the possible range of imaging, projection or observation by eye.

4.3.25.5 wavelength

The wavelenpgth specifies the wavelength value, expressed in nanometres, used in-real ray-tracing.
4.3.25.6 aperture

4.3.25.6.1 General

The apertufe specifies an aperture type and aperture value as initialvalues in real ray-tracing. This inclydes
the followinp data:

— apertu]e_type;

— apertute_value.

4.3.25.6.2 ]:perture_type

The aperture_type specifies a type of aperture of an optical system. The aperture type includes f-number, [NA,
entrance pypil diameter or aperture angle;

4.3.25.6.3 ]:perture_value

The apertuffe_value specifiesthie value of aperture of an optical system in real ray-tracing.

4.3.25.7 front_pupil_pesition

The front_pupil_pesition specifies the front pupil position of an optical system, expressed in millimetre§, in
real ray-tragings

4.3.25.8 back_pupil_position

The back_pupil_position specifies the back pupil position of an optical system, expressed in millimetres, in
real ray-tracing.

4.3.25.9 evaluating_position

The evaluating_position specifies the position for evaluating an optical system, expressed in millimetres, in
real ray-tracing.
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4.3.25.10 ray_tracing

The ray_tracing describes a list of real ray-tracing data, such as incident angles, in radians, and coordinates of rays,
in millimetres, for every surface ranging from the object surface to the image surface according to surface sequence.

4.3.25.11 aberration

4.3.25.11.1 General

The aberration specifies optical aberrations. This includes the following detailed data:

— |spherical_aberration;

— |coma;

— |radial_image_position;

— |tangential_image_position;
— |distortion;

— |wavefront_aberration.

4.3.25.11.2 spherical_aberration

The|spherical_aberration specifies the longitudinal spherical aberration, expressed in millimetres, ¢n a real ray
traced through an optical system.

4.3.25.11.3 coma

Thel coma specifies the coma, expressed in millimetres, on a real ray traced through an optical sygtem.

4.3.5.11.4 radial_image_position

The| radial_image_position specifies the radial image position, expressed in millimetres, on a redl ray traced
through an optical system.

4.3.25.11.5 tangential-.image_position

The|tangential_image- position specifies the tangential image position, expressed in millimetres, qn a real ray
traced through an eptical system.

4.3.25.11.6 distortion

Theldistortion specifies the distortion, expressed as a percentage, on a real ray traced through an opfical system.

4.3.2511.7 wavefront_aberration

The wavefront_aberration specifies the wavefront aberration, expressed in units of wavelength, on a real ray
traced through an optical system.

4.3.26 OTF_evaluation

4.3.26.1 General

An OTF_evaluation describes the data required for the calculation and evaluation of an optical transfer function.
The data associated with an OTF_evaluation are the following:

— OTF_computation_method;
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— wavelength_weight;
— number_of defocus;
— defocus_position;

— frequency;

— evaluation_direction;

— aperture;

— object |position;

— field_apgle;

— object |height;

— image |height;

— evaluafing_position;

— MTFE

4.3.26.2 OTF_computation_method

The OTF_cpmputation_method specifies a method of OTF computation.

EXAMPLE Geometrical optics, FFT, autocorrelation.

4.3.26.3 wavelength_weight

The wavelehgth_weight specifies a set of wavelength values, expressed in nanometres, and wavelength wgight
for evaluating polychromatic OTF.

4.3.26.4 nymber_of_defocus

The numbef_of defocus specifies the pumber of defocusing positions required to evaluate the OTF.

4.3.26.5 dgfocus_position

The defocup_position specifies'a defocus position, expressed in millimetres, required to evaluate the OTH

4.3.26.6 frequency

The frequency specifies a set of spatial frequencies, expressed per millimetre, required to evaluate the OTF.

4.3.26.7 evialuation direction

The evaluation_direction specifies a pair of orthogonal directions required to evaluate the OTF.
4.3.26.8 aperture

4.3.26.8.1 General
The aperture specifies the aperture value required to evaluate the OTF. This includes the following data:
— aperture_type;

— aperture_value.
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4.3.26.8.2 aperture_type

The aperture_type specifies a type of aperture of an optical system required to evaluate the OTF. An aperture
type includes f-number, NA, entrance pupil diameter or aperture angle.

4.3.26.8.3 aperture_value

The aperture_value specifies the value of aperture required to evaluate the OTF.

4.3.26.9 object_position

Thelobject_position specifies the position of an object point, expressed in millimetres, required to evalupte the OTF.

4.3.£6.10 field_angle

Thelfield_angle specifies the field angle, expressed in degrees, required to evaluate.the OTF.

4.3.26.11 object_height

The object_height specifies the height of the object, expressed in millimetres, as an initigl value for
evaluating the OTF.

4.3.£6.12 image_height

The|image_height specifies the image height, expressed incniillimetres, required to evaluate the OTF.

4.3.26.13 evaluating_position

The|evaluating_position specifies the position, expféssed in millimetres, required to evaluate the QTF.

4.3.26.14 MTF

The| MTF specifies the computational(results for modulation transfer function, expressed as a pefcentage, in
OTH evaluation.

4.3.R7 illuminance_distribation_evaluation

4.3.27.1 General

An |lluminance_distribution_evaluation describes the data on illuminance distribution. The data| associated
withf an illuminanee_distribution_evaluation include illuminance_distribution.

4.3.27.2 iluminance_distribution

Thelilluminance_distribution describes the results of illuminance distribution evaluation.

4.3.28 spectral_characteristics

4.3.28.1 General

A spectral_characteristics describes the data based on spectral characteristics evaluation. The data associated
with a spectral_characteristics include the following:

— wavelength;

— spectral_transmittance.
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4.3.28.2 wavelength

The wavelength specifies a set of wavelength values, expressed in nanometres, for evaluating spectral
characteristics.

4.3.28.3 spectral_transmittance

The spectral_transmittance describes the data on spectral transmittance.

4.3.29 ghost_image_evaluation

4.3.29.1 Glneral

A ghost_im)
image_eval

— light_s
— light_s
— light_s
— optical]

— ghost_|

4.3.29.2 light_source_location

The light_s

4.3.29.3 light_source_spectra

The light_s

4.3.29.4 light_source_intensity

The light_s

4.3.29.5 oq

The optical]

4.3.29.6 gH

The ghost_}

age evaluation describes the data of ghost image evaluation. The data associated withva gh
uation include the following:

purce_location;
burce_spectra;
burce_intensity;

| surface_combination;

result.

pburce_location specifies the location of a light source in evaluating ghost images.

purce_spectra specifies the spectral-characteristics of a light source in evaluating ghost image

purce_intensity specifies the-intensity of a light source in evaluating ghost images.

tical_surface_combination

| surface_combination specifies a pair of optical surfaces which generate ghost images.

ost_result

Fesult 'Specifies the results of ghost image evaluation.

DSt

n

4.3.30 optical_sensitivity_evaluation

4.3.30.1 General

An optical_sensitivity _evaluation describes the data on optical sensitivity evaluation. The data associated with
an optical_sensitivity _evaluation include the following:

— optical_element_parameter;

— change_value;

— evaluation_item;

— sensitivity_result.
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4.3.30.2 optical_element_parameter

The optical_element_parameter specifies the changeable parameters of an optical part in evaluating sensitivity.

4.3.30.3 change_value

The change_value specifies the amount of change of an optical element parameter in evaluating sensitivity.

4.3.30.4 evaluation_item

The

EXHMPLES Paraxial quantities, MTF, aberrations.

4.3.80.5 sensitivity_result

The] sensitivity _result describes the results of sensitivity evaluation.
4.3.1 surface_imperfection_evaluation

4.3.81.1 General

A s;tarface_imperfection_evaluation describes the data on surfacé imperfections. The data assocjated with a
surface_imperfection_evaluation include surface_imperfections:

4.3.B1.2 surface_imperfections

Thelsurface_imperfections describes the results of surface imperfection evaluation.
4.3.32 veiling_glare_index_evaluation

4.3.82.1 General

A veiling_glare_index_evaluation «describes the data on a veiling glare index. The data associated with a
veiling_glare_index_evaluationrinclude veiling_glare_index.

4.3.2.2 veiling_glare_index

The|veiling_glare_index describes the results of veiling glare index evaluation.
4.3.83 other_optical_evaluation

4.3.83.1 General

An ¢. The data

— evaluation_item;

— evaluation_result.

4.3.33.2 evaluation_item

The evaluation_item specifies a type of other optical evaluation.

4.3.33.3 evaluation_result

The evaluation_result describes the results of other optical evaluation.
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4.3.34 Analysis

4.3.34.1 General

An analysis describes data on conditions and results related to the analysis. The analysis is a thermal_analysis
(see 4.3.35) or a stress_analysis (see 4.3.36). The data associated with an analysis include the following:

analysi

analysi

s_code;

S_source;

analys

4.3.34.2 an

The analysi

4.3.34.3 an

The analysi

4.3.34.4 an

The analys

—gaddition.

alysis_code

s _code specifies an identifier of an analysis. The code is unique within the source'organizatio

alysis_source
S_source specifies the organization responsible for the analysis.
alysis_addition

s_addition specifies the external file reference, the relevant filé of which can contain docum

and drawing@s on the analysis.

4.3.35 the

rmal_analysis

4.3.35.1 Géneral

A thermal_]
include the

deform
temper
stress |

strain.

pnalysis describes the data on thermal*analysis. The data associated with a thermal_ana
following:

ation_quantity;
ature distribution;

distribution;

4.3.35.2 ddformation_quantity

The deform
heat. It can

ation_quaritity specifies the displacement before and after a change in an optical part deforme
be jHustrated as a distribution diagram of displacement.

=

bnts

ySis

4.3.35.3 te

mperature_distribution

The temperature_distribution specifies the temperature distribution caused by heat at each node. It can be

illustrated a

s a contour map or a shaded contour map.

4.3.35.4 stress_distribution

The stress_distribution specifies the stress distribution, expressed in megapascals, caused by heat at each
node. It can be illustrated as a contour map or a shaded contour map.
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4.3.35.5 strain

The strain specifies strain values caused by heat at each node. It can be illustrated as a contour map or a
shaded contour map.

4.3.36 stress_analysis

4.3.36.1 General

A stress_analysis describes the data on stress analysis. The data associated with a stress_analysis include

the

Honazino:

4.3.

The
stre|

4.3.

The
the

EXA
mod
and

4.3

The
nod

4.3.

The
sha

4.3.

.B6.4 stress_distribution

deformation_ quantity;
change_value_of material_constant;
stress_distribution;

strain.

B6.2 deformation_quantity

deformation_quantity specifies the displacement before and after change in an optical part d
5s. It can be illustrated as a distribution diagram of the displacement.

36.3 change_value_of _material_constant

change_value_of material_constant specifies the'difference between material constants befg
change by stress.

MPLE When a part is loaded heavily, the“yield begins from high-stress points in the part,
ulus changes. The change value of the matefial constant, then, specifies the difference of Young’s mo
after the change.

stress_distribution specifiés the stress distribution, expressed in megapascals, caused by stn
b, It can be illustrated as '‘a.contour map or a shaded contour map.

36.5 strain

strain specifies-Strain values caused by stress at each node. It can be illustrated as a conto
Hed contourymap.

37 «boundary_condition

eformed by

re and after

and Young’s
dulus before

ess at each

ir map or a

4.3.37.1 General

A boundary_condition describes the conditions of restraints and loads on nodal points of boundaries. The data
associated with a boundary_condition include the following:

load;

restraint.

4.3.37.2 load

The

load specifies the force, expressed in newtons, with which an optical part is loaded.
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4.3.37.3 restraint

The restraint has two types: one is a geometric restraint (such as fix, horizontal, perpendicular, rectangular,
parallel, concentric, midpoint, tangent, coincidence and connect) and the other is a measurement restraint
(such as distance, angle, and radius). The restraint specifies one or both of them.

4.3.38 material_property

4.3.38.1 General

The materig
material at
expansion ¢oefficient, thermal conductivity and specific heat, if necessary, are described in thermal analysis.
The data agsociated with a material_property include the following:

— Young’s_modulus;

— Poissop’s_ratio;

— specifi¢_gravity;

— linear_gxpansion_coefficient;
— thermal_conductivity;

— specifi¢_heat.

4.3.38.2 Yqung’s_modulus

The Young’s_modulus specifies the Young’s modulus of a material used in analysis, expressed in gigapasgals.

4.3.38.3 Pgisson’s_ratio

The Poissop’s_ratio specifies the Poisson’s ratig.of a material used in analysis.

4.3.38.4 specific_gravity

The specifi¢_gravity specifies the specific gravity of a material used in analysis.

4.3.38.5 linear_expansion_coefficient

The linear_fexpansion_c@efficient specifies the coefficient of linear expansion of a material used in thefmal
stress analysis, expressed in per kelvin.

4.3.38.6 thprmalconductivity

Th th pu | PP Y H 4l il L pu | U Y £ 4 Hy | ol il L pu | ' L H
€ thermar—eonaucivity-Speciites e tnermarconaucuvity oramatertarusedmermarconauctonanarysis,

expressed in watts per metre-kelvin.

4.3.38.7 specific_heat

The specific_heat specifies the specific heat of a material used in irregular thermal conduction analysis,
expressed in joules per kilogram-kelvin.

4.3.39 analysis_assessment

An analysis_assessment specifies whether or not the result of the assessment meets analysis aims.
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4.3.40 computer_processing_log

4.3.40.1 General

A computer_processing_log describes an analysis solver name, an analysis solver version, the processing
time, error messages and storage information. The data associated with a computer_processing_log include
the following:

— application_software_name;

— application_software_version;

— |processing_time;
— |error_message;
— |report_number;

— |storage_information.

4.3.0.2 application_software_name

The|application_software_name specifies the name of software used in‘an analysis.

4.3.40.3 application_software_version

Thelapplication_software_version specifies an identifier for the software used in an analysis.

4.3.10.4 processing_time

The|processing_time specifies the computer processing time in an analysis.

4.3.0.5 error_message

The|error_message specifies the contents of error messages displayed during or after analysis.

4.3.40.6 report_number

The|report_number identifies the document in which analysis contents are described.

4.3.40.7 storage_information

Thelstorage _infofmation specifies storage location, storage volume and storage term on input and outputfor analysis.
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Annex A
(normative)

NODIF ARM diagrams using the EXPRESS-G graphical notation

r—r———— - - - =
C 142 3 18 24) ) 4! ! optical part view designator ! design discipline product definition
_ —

NOTE 1

Figy

he EXPRESS type definition of optical_part_view_designator is not a part of NODIF, but is a,sample.

re A1 — NODIF ARM diagram 1 of 25 in EXPRESS-G: optical_part_viewcdesignator

(ABS) optical_product
optical

-
-

1,1,
|_part_view_designator

)

optical_system_specification

specification_type .
specifi

specification_item

specification_item_adjective

(0]

o]

e T

cation_type I ]

specification_unit

numerical_specification_data

literal_sp¢gcification_data

specification_value

NUMBER I

specification_value

RING

E

Figu

re A.2 -~ NODIF ARM diagram 2 of 25 in EXPRESS-G: optical_system_specification

]—c{ STRING ‘
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optical_product f
(ABS)optical_design_formulation \ 1, 1, optical_part_view_designator

u

N optical_design_code
STRING

optical_design_source

optical_design_addition

C 25, 2, external_reference_file_list )

Lk block_first_surface
INTEGER I
block_last_surface

~ N ! block_purpose
L 4, 1, optical_path_definition block_description g STRING

12, 1, optical_specification

\ optical_element L[1:?] f
cemented_part 1, 1, optical_part_view_dgsignator

N

optical_adhesive L[1:7] /

13, 1, optical_material_spgcification )

Figure A.3 — NODIF ARM diagram 3 of 25 in EXPRESS-G: optical_design_formulatjon

(3) Q . optical_path_definition

multi-configuration A[1:?7]

7

N coordinate_system D _|—|
coordinate_system
[ T cnaespoen | |

change_position L[1:?]

multi-configuration

N optical_axis I _____ [~ 11

optical_ajis
Multi-configuration comment 1 —_— _lJ

— change_position d STRING I
N meridional_plane
surface_ifiterface_change_designator
INTEGER

applied_surface_position
6, 1, surface_position

non-sequential_path_range A[1:?]

non-sequential_path_entrance
non-sequential_path_range INTEGER I
non-sequential_path_exit

<’i meridional_glane | |
& multiplicity
INTEGE
number_of_change_position

0, 1, sunace_lnterface
surface_sequence A[1:?]

Figure A.4 — NODIF ARM diagram 4 of 25 in EXPRESS-G: optical_path_definition
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5,1(4) surface_interface

N\

surface_position

optical_surface_identification

-

transit_mode

( 6, 1, surface_position )

transit_direction

k7’ 1, optical_surface_description)
r— -7
d transit mode L1
______ 11
r— -7

q transit_directon | |

e

preceding_material

following_material

13,1, oplicaLmalerial_speciﬁkalion)

effective_diameter

AN

13, 1, ‘optical_material_specifikation )

e

Figure A.5 — NODIF ARM diagram 5 of 25 in EXPRESS-G: surface_interface

\ 17, 1, zone >
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6,1 (4,5) (ABS)surface_position

local_coodinate_transformation

surface_distance

surface_distance

ISO 25297-1:2012(E)

REAL

coordinate_transformation | local_coordinate_system_origin

k translation

x_direction

y_direction

\ z_direction

N

coodinate_transformation local_coodinate_system_origin

L 1

6, 2 (20) three-dimensional_real_vector;

X_component

y_component

z_component

REA

Figure A.6 — NODIF ARM(diagram 6 of 25 in EXPRESS-G: surface_position
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(ABS)optical_surface_description

\ diffractive_surface_description

/

8, 1, general_aspheric_surface

surface_type r

-~

11,1, diffractive_surface_description)

plane_surface

8, 2, conical_surface_with_power_series

9, 1, surface_of_revolution

spherical_surface

o

10, 1, user-defined_surface

% 8, 3, cylindrical_surface_with_power_series

NN NI O

( 7.2 9

Figpure A.7 — NODIF ARM diagram 7 of 25 in"fEXPRESS-G: optical_surface_description

r— A
curvature [ REAL
b ]
r—— - -
|1 curvature_or_radius
S .
r— A
radius g REAL
e J

curvature_or_radius
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Figure A.8 — NODIF ARM diagram 8 of 25 in EXPRESS-G
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surface_of_revolution

rotation_axis

rotation_radius

r— - T

q rotation_axis ||

- _ 11
REAL

curvature_or_radius

e

conic_constant

( 7, 2, curvature_or_radius )

~

aspheric_coefficient L(1:?) f

REAL

10, 14 (7) user-defined_surface

Figure A.9 — NODIF ARM diagram 9 of 25 in EXPRESS-G{surface_of_revolution

AN

8,\2,.aspheric_coefficient )

\ user-defined_surface_information
~ — = { 25, 1, external_file_reference
\ user-defined_surface_type
e STRING
user-defined_surface_coefficient L[1:?]
coefficient_name
10,2 (14) term_coefficient
I
|
Il coefficient_value
AN
coefficient_parameter L[1:?] \ﬂ
REAL

Figure A.10 — NODIF ARM diagram 10 of 25 in EXPRESS-G: user-defined_surface
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diffractive_surface_description
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diffractive_surface_type

STRING

diffraction_order

INTEGER

construction_wavelength

e e

, 2, wavelength

{ 13 >

phase_term_type

STRING

phase_term_coefficient L(177?)

12,1(3)

(ABS)optical_specification

I

|~
\13, 1, optical_material_specification

14, 1, optical_tolerance

15, 1, dimensional_tolerance

T 0Ol

Figure A.11 — NODIF ARM diagram 11 of 25 in EXPRESS-G: diffractive_surface_descl

o

optical\process_specification

machinability

,‘ 10, 2, term_coefficient >

iption

TRING

aspheric_surface_machining_method

coating_name

{]

coating_type

N

coating_specification

(
J)(

e ]
SN

coating_charactaristics

\ coating_zone
~ { 17, 1,Jzone )
16, 1, assembly_télerance
\ protective_surface_treatment_type
protective_surface_treatment TRING
T
l\ rf;
protective_surface_treatment_zone
~ { 17, 1,|zone

\—d

user_defined_specification

user_defined_specification_item

user_defined_specification_data

STRING

Figure A.12 — NODIF ARM diagram 12 of 25 in EXPRESS-G: optical_specification
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13,1(3,5,12) optical_material_specification

N maker_name

refractive_index_description /

( N catalogue_identification
AN

\ material_name

refractive_index_description \

N lot_identification
N\
refractive_index L[1:?] krefractive_index_source

N laser_irradiation_damage_threshold

r —[—l STRING L|
refractive_index_source
L e

refractive_index —_——— — —— — Abbe_number
Abbe_number_based_on_e_line
refractive_index Abbe number REAL
- Abbe_number-based_ongdyline,

internal_transmittance

13,2 (11,14

wavelength

m— — —7 piece_thickhess
|_ spectral_name _I wavelength_value internal _transmittance q REAL

- — _1_ — — _l_ —_ - transmittance |
| STRING | | | REAL | | transmittance L[1:?]

transmittance

\ wavelength )

Figurp A.13 — NODIF ARM diagram 13 of 25 in EXPRESS-G: optical_material_specification

optical_tolerance

refractive_index_tolerance L[0:?] / N surface_form_tolerance
( - - rms_deviation_type - T —|
surface_form_tolerance rms_deviation_type
wayelehgth I e | e 14
/ refractive_index_tolerance
irregurality_deviation_type

wavelength

irregurality_deviation_type

Abbe_number~tolerance Va
7.

L

Abbe, number_tolerance

sagitta_deviation

irregularity

rotationally_symmetric_irregurality

}\ Abbe_nfimber_folerance_based_on_e_line

I\ \ N stress_birefringence STRING
\._ Abbe_number_tolerance_based_on_d_line N
< I \ bubble_and_inclusion
o | |
\ refractive_index_tolerance i i N inhomageneity_and_striae
D S
N centring_tolerance
14,2 (15) numerical_tolerance
N surface_imperfection_tolerance
upper_tolerance || lower_tolerance AN surface_texture

Figure A.14 — NODIF ARM diagram 14 of 25 in EXPRESS-G: optical_tolerance
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dimensional_tolerance

radius_tolerance
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16,1 (12)

other_tolerance L[0:?]

other_tolerance

tolerance_item)\tolerance_value

~N
N
\
\\ thickness_tolerance
N
\
" b
diemeter—toterance
Z -
N,
\

[

STRING

Figure A.15 — NODIF ARM diagram 15 of 25 in EXPRESS-G: dimensional_tolerang

assembly_tolerance

separation_tolerance k centring_tolerance

\

C 14, 2, numerical_toleranceg

>

separation_tolerance

<

centring_tolerance

Figure A.16— NODIF ARM diagram 16 of 25 in EXPRESS-G: assembly_tolerancg
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17,1(5,12) zone

unit_zone L[1:?]

centre_coordinates
unit_zone

/—C] circle_zone \

radius
REAL
base_zone

/‘exclusive_zone L[0:?] centre_coordinates
—Q ellipse_zone \\ \ \

& minor_axis
:& (ABS)zone_form —< 1

major_axis

major_axis_argument

\ vertex_coordinatesL[1:?]
polygon_zone N
I
number_of_points |
INTEGER |
|
|
control_point_coordinates L[1:?] I
~—( B-spline_zone u

number_of_points' r
INTEGER zone_coordinate}
B_spline_degree -

All:2)

B_spline_knots vector L(1:?]
REAL REAL

Figure A.17 — NODIF ARM diagram 17025 in EXPRESS-G: zone
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optical_product f
(ABS)optical_evaluation \ 1, 1, optical_part_view_designator

optical_evaluation_code

STRING

optical_evaluation_source
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Figure A.18 — NODIF ARM diagram 18 of 25 in EXPRESS-G: optical_evaluation
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Figure A.19 — NODIF ARM diagram-19 of 25 in EXPRESS-G: paraxial_evaluation
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Figure A.20 — NODIF ARM diagram 20 of 25 in EXPRESS-G: ray_tracing_evaluation
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Figure A.21 — NODIF ARM diagram 21 of 25 in EXPRESS-G: OTF_evaluation
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Figure A.22 — NODIF ARM diagram 22 of 25 in EXPRESS-G: optical_sensitivity_evaluation
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Figure A.23 ~<NODIF ARM diagram 23 of 25 in EXPRESS-G: other_optical_evaluatipns
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