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Foreword

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

Part 7:
Minimum requirements for neutral beam splitter coatings

1 pcope

This| document specifies minimum requirements on the optical effects and the mecharical, chemical
and pnvironmental properties of neutral beam splitter coatings. This document applies to ngutral beam
splititer coatings for optical applications. Thereby the user is able to rely on defined numerical data
whille the manufacturer of thin films has the choice for the materials and prodtiction methof.

2 Normative references

The |[following documents are referred to in the text in such a wdy that some or all of their content
congtitutes requirements of this document. For dated referencgs, only the edition cited ppplies. For
undated references, the latest edition of the referenced docuifient (including any amendments) applies.

[SO 9211-1, Optics and photonics — Optical coatings — PartA: Vocabulary

ISO 9211-3, Optics and photonics — Optical coatings << Part 3: Environmental durability
ISO 9$211-4, Optics and photonics — Optical coatings — Part 4: Specific test methods

ISO $022-2, Optics and photonics — Environmental test methods — Part 2: Cold, heat and humlidity

[SO 10110-7, Optics and photonics — Prépuaration of drawings for optical elements and systems — Part 7:
Surfqce imperfections

ISO 10110-8, Optics and photonies\— Preparation of drawings for optical elements and systems — Part 8:
Surface texture

ISO 10110-9, Optics and-phatonics — Preparation of drawings for optical elements and systemis — Part 9:
Surf@ice treatment angd coating

ISO 13696, Opticsand optical instruments — Test methods for radiation scattered by optical cpomponents

3 [FfermS:and definitions

For the)purposes of this document, the terms and definitions given in ISO 9211-1 and tHe following
apply.

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

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

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

3.1

neutral beam splitter coating

coating, which divides the incident radiation with a constant ratio within an allowed tolerance in a
given wavelength range

Note 1 to entry: The term “neutral” refers to colour.

© IS0 2021 - All rights reserved 1
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Note 2 to entry: Polarization states of reflected and transmitted light may differ from the incident light.

3.2

neutral beam splitter coating D1
dielectric, absorptance free beam splitter coating, which divides nonpolarized optical radiation in a
wavelength range of 450 nm to 650 nm at an angle of incidence of 45° with a ratio of 50 % reflectance
to 50 % transmittance

3.3

neutral beam splitter coating D2
dielectric, absorptance free beam splitter coating, which divides nonpolarized optical radiation in a

wavelength
to 30 % tra

3.4

neutral be:
dielectric, 4
wavelength
to 80 % tra

3.5
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hsmittance

im splitter coating D3

bsorptance free beam splitter coating, which divides nonpolarized optical‘radiation
range of 450 nm to 650 nm at an angle of incidence of 45° with a ratio-9f20 % reflect
smittance

neutral beam splitter coating D4

dielectric, 3
wavelength
to 50 % tra

3.6

bsorptance free beam splitter coating, which divides nonpolarized optical radiation
range of 400 nm to 700 nm at an angle of incidence of 45*with a ratio of 50 % reflect
Wsmittance

neutral beam splitter coating M1

absorbing b
380 nm to 7

3.7
neutral be:
absorbing b
450 nm to 7

4 Desigl

Designatior

Base name fer. minimum

requiremen

eam splitter coating, which divides nonpolarized optical radiation in a wavelength ran
80 nm at an angle of incidence of 45° with aratio of 30 % reflectance to 30 % transmitt

hm splitter coating M2
eam splitter coating, which divides nonpolarized optical radiation in a wavelength ran
00 nm at an angle of incidence ‘of 45° with a ratio of 45 % reflectance to 45 % transmitt

nation

of a neutral beam splitter coating:

BS IS0 9211-7 - xx

ts.0f BS coatings

pnce

in a
ance

in a
ance

e of
ance

e of
Ance

Code number of neutral beam splitter coating type J

EXAMPLE

5

BS IS0 9211-7 - M2

Indication in drawings

The indication in drawings shall be in accordance with ISO 10110-9 in conjunction with the designation
defined in Clause 4.
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6 Minimum requirements

The minimum requirements shall apply to unstressed neutral beam splitter coatings. The minimum
requirements that apply to all types of BS coatings are given in Table 1. Table 2 lists additional minimum
requirements of coatings types D1 to D4 and Table 3 gives the additional minimum requirements of

coat

ing types M1 and M2.

Reflectance and transmittance of the neutral beam splitter coatings are given in Table 4.

Table 1 — Minimum requirements for all types of unstressed beam splitter coatings

No Property Minimum requirements for all BS coating types|
TS < 0,005 on measurements in accordance with ISO 13696 at §33 nm.
1 Scattered light
The component is measured with and without beam gplitter copting.
. After conditioning method 02 with degree of severity 01 in accprdance
a
2 Adhesion with 1SO 9211-4.
Conditioning method 10 with degree of severity 01 in accordanfce with
[SO 9211-3.
3 Solar radiation resistance in | In accordance with this conditioning method the coating shall Jomply with
accordance with ISO 9211-3 |the minimum requirements of optical properties.
The adhesion in accordance with gonditioning method 02 with degree of
severity 01 in accordance with/ISO 9211-4 shall persist.
Referred to a test area withya diameter of 50 mm:
4 Coating imperfections
5/C10 x 0,16 in accorddnce with ISO 10110-7.
a  This requirement is only valid for beam splitter coatings,that are not cemented.
Table 2 — Minimum requirements for the unstressed coating types D1 to D{1
No Property Minimum requirements for BS coatings D1 to D4
< 0,01
5 Spectral absorptance
The absorptance limit applies for the coating only.
6 Abrasion resistancea Conditioning method 01 with degree of severity 01 in accordanfe with
[SO 9211-4.
) In accordance with conditioning method 04, degree of severity P1 in ac-
Resistance to water cordance with IS0 9211-4.
7 in accordanee 'with
1SO.92 1142 The adhesion in accordance with conditioning method 02 with flegree of
severity 01 in accordance with ISO 9211-4 shall persist.
Required for chemicals that do not affect the substrate.
Chemical durability The solvent solubility in accordance with conditioning method [2-3, degree
8 in accordance with of severity 01.
1509211-37 The-adhesioninaceordancewithconditoninsmethod-02with-tlegree of
severity 01 in accordance with ISO 9211-4 shall persist.
Conditioning method Degree of severity
12: Damp heat 06
Env1ronmgntal 14: Slow temperature change 02
9 durability . —— .
in accordance with In accordance with these conditioning methods the coating shall comply
1SO 9022-2a with the minimum requirements of the optical properties.
The adhesion in accordance with conditioning method 02 with degree of
severity 01 in accordance with ISO 9211-4 shall persist.
a  Thisrequirement is only valid for beam splitter coatings that are not cemented.
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Table 3 — Minimum requirements for the unstressed coatings M1 and M2

No. Property

Minimum requirements BS coatings M1 and M2

Environmental durability in

10 | accordance with ISO 9022-

23

Conditioning method

Degree of severity

10: Cold

05

11: Dry heat

03

In accordance with these conditioning methods the coating shall comply
with the minimum requirements of the optical properties.

The adhesion in accordance with conditioning method 02 with degree of
severity 01 in accordance with ISO 9211-4 shall persist.

a

This reqiiirement is only valid for beam splitter coatings that are not cemented.

Tgble 4 — Reflectance and transmittance of the neutral beam splitter coatings

Neutral bpam splitter Reflectance Transmittance Wavelength rangg
coating type nm
D1 0,50+ 0,05 0,50+ 0,05 450 to 650
D2 0,70 £ 0,05 0,30 £0,05 450 to 650
D3 0,20 0,05 0,80 £ 0,05 450 to 650
D4 0,50+ 0,03 0,50 0,03 400 to 700
M1 0,30+ 0,05 0,30 + 0,05 380 to 780
M2 0,45+ 0,05 0,45 #0,05 450 to 700
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