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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 5:

Mi

nimum requirements for antireflecting coatings

1

This
and
coat

cope

document specifies minimum requirements for the optical effects and the mechanic
environmental properties of antireflecting coatings. This document applies ‘to an
ngs for optical applications. Thereby the user is able to rely on defined numerical dat

manjufacturer of thin films has the choice for the materials and production method.

2

The
cons
und{

ISO
ISO
ISO
ISO
ISO

Normative references

titutes requirements of this document. For dated referencgs, only the edition cited

p211-1, Optics and photonics — Optical coatings — Part1: Vocabulary

D211-2, Optics and photonics — Optical coatings << Part 2: Optical properties
D211-3, Optics and photonics — Optical coatings — Part 3: Environmental durability
p211-4, Optics and photonics — Optical coatings — Part 4: Specific test methods

D022-2, Optics and photonics — Environmental test methods — Part 2: Cold, heat and hum

ISO
Surfi

hl, chemical
tireflecting
a while the

following documents are referred to in the text in such a wdy that some or all of their content

hpplies. For

ited references, the latest edition of the referenced documient (including any amendments) applies.

idity

10110-7, Optics and photonics,—, Preparation of drawings for optical elements and systemis — Part 7:

ce imperfections

[SO 10110-8, Optics and photonics — Preparation of drawings for optical elements and systen

Sur,

ISO
Surfi

ISO

3

ce texture; roughness.dnd waviness

10110-9, Optics-and photonics — Preparation of drawings for optical elements and systen|
ice treatmentiand coating

| 3696, Qptics and optical instruments — Test methods for radiation scattered by optical ¢

Terms and definitions

1s — Part 8:
1s — Part 9:
bmponents

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

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

NOTE

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

The antireflecting coatings are named type U, V and W in accordance with the form of their

characteristic reflection curves. Additionally, type X can be applied, the optical properties of which are agreed to

bein

accordance with ISO 9211-2.
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31
antireflect
single layer

ing coating type U
coating which is characterized by a single reflection minimum at a wavelength A,

Note 1 to entry: The spectral position and the value of the reflection minimum result from the layer thickness
and the refractive indices of the layer material and the substrate (see Figure 1).

3.2
antireflect

ing coating type V
double layer coating which is characterized by a single reflection minimum at a wavelength A,
inpee 7 Xof theubstat (se Figr 2).

3.3
antireflect]
multilayer

substrate a

ing coating type W
oating with a reflection reduction that is largely independent of the refractive index o

A
nd covers a larger spectral range within the boundary values A; and A)where ;L_Z =1
1

Note 1 to enfry: See Figure 3.

3.4
antireflect
multilayer
does not m3

4 Desig]

Designatior
/12 =660n

AR co

5 Indicd

When apply

ing coating type X

tch types U, Vor W

nation

of a reflection reducing coating of type W with the boundary values 1; =420nm

:Iing IS0 9211-5- W - 420 - 660

tion in drawings

ing this document, ® (theé symbol for optical coating in accordance with [SO 10110-9)

be indicatedl in the drawing in ednjunction with the designation in accordance with Clause 4.

6 Mini

The mini
The spectrd

)

um requirements

1 reflectance for the coating types U, V, W and X is given in Table 2.

oating, the reflection reducing properties of which are<described in ISO 9211-2 and w

m requirements shall apply to unstressed antireflecting coatings as specified in Tah

d isto

ff the
57

hich

and

shall

—
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Table 1 — Minimum requirements for unstressed antireflecting coatings

5:2018(E)

No. Property Minimum requirements Remarks
1 |Spectral reflectance For types U, Vand W in accordance with The spectral reflectance
Table 2 and Figures 1 to 3. is measured on the pla-
For type X in accordance with ISO 9211-2. har surfage of an identi-
cal or similar substrate
which was coated in the
same run.
2 |Spectral absorptance a < 0,002 for types Uand V
a< n’nn'-‘. for fypn AL
For type X in accordance with ISO 9211-2.
3| |Scattered light For types U, V, W and X:
TS 0,005 for measurements in accord-
ance with ISO 13696 in conjunction with
a substrate surface P3 in accordance with
ISO 10110-8 and surface imperfections
5/3 x 0,16 in accordance with 1SO 10110-7
4| | Adhesion After conditioning method 02 with degree of
severity 01 in accordance with ISO 9211-4, the
coating shall not peel off.
5] |Abrasion resistance Conditioning method 01 with.degree of sever-
ity 03 in accordance with [S© 9211-4.
6| |Solar radiation resistance in | Conditioning method 10 with degree of sever-
accordance with ISO 9211-3 |ity 01 in accordancewith ISO 9211-3.
In accordance with this conditioning method,
the coating shall’comply with the minimum
requirements-of optical properties.
The adhesion in accordance with conditioning
method 02 with degree of severity 01 in ac-
cordance with ISO 9211-4 shall persist.
7| |Solvent solubility allow- Required for solvents that do not affect the The manufactyrer and the
ance in accordance with substrate. user of the coafing shall
15092113 In accordance with conditioning method 12-3 2§£f§i§;;};§rséé‘{:?;ztand
with degree of severity 01 in which different '
types of solvents may be used, the minimum |The testis performed in
requirements shall be fulfilled. accordance with
The adhesion in accordance with conditioning |ISO 9211-3.
method 02 with degree of severity 01 in ac-
cordance with ISO 9211-4 shall persist.
8| [Chemical durability Required for chemicals that do not affect the |The manufactyrer and the
in‘accordance with substrate. user of the coafing shall
S0 9211-3 agreeon the sdlvents and
In accordance with conditioning method 12-3 chemicals for this test.

with degree of severity 01 in which different
types of solvents may be used, the minimum
requirements shall be fulfilled.

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

The test is performed in
accordance with

ISO 9211-3.
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Table 1 (continued)

No.

Property Minimum requirements Remarks

Environmental durability in |Conditioning method Degree of
accordance with 1SO 9022-2 severity

10: Cold 05
11: Dry heat 04
13: Condensed water 04

14: Slow temperature change |02

In accordance with this conditioning methad

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 ac-
cordance with ISO 9211-4 shall persist.

10

Coating imperfections Referred to a test area with a diameter of

50 mm:
5/C10 x 0,1 in accordance with ISO 10110-7

Table 2 — Spectral reflectance for the coating typesdU, V, W and X

Type

Spectral reflectance?

p(
p(
p(

1) <0,02 forn>1,45t0 1,5
1)<0,015forn>1,5t0 1,7
1)<0,01forn>1,7

<

Pl

1) 0,002

p(

L1 to A2) < 0,005 for % >1,57
1

X

Deg

fined in accordance with ISO 9211-2

a  Correspd

nding to an angle of incidence < 15%:

7 Chara

Figure

1, Fi

icteristic reflectance curves

bure 2 and Figufe 8 show the typical curves and the minimum requirements in accordpnce

with ISO 92

11-2.
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Figure 1 — Single layer coating type U
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Figure Z — Double layer coating type V
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