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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

s related to conformity assessment, as well as inforimation about ISO’s adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.

This docun
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This third
technically

The main d

for im

long iy

grades;

the teg

hent was prepared by Technical Committee dSO/TC 172, Optics and photonics, Subcommi
mental standards.

edition cancels and replaces thessecond edition (ISO 10110-7:2008), which has b
revised.

hanges compared to the previous edition are as follows:

an addlttional notation has beep-added which allows the specification of a maximum allowable w

erfections;

hperfection accumulation rules have been corrected to coincide with the Renard serig

g

the rules for deteimining concentrations have been clarified;

t methad notations and meanings have been clarified;

an ad

are
the
the

t of
s of
| /or

not

And
the
fing

[tee

een

dth

s of

itional notation has been added which allows the use of the popular scratch and

dig

specifi

cation ror cosmetic surtace 1mperiections;

in addition, several changes have been made to bring this document into alignment with the

inspection methods for surface imperfections which are described in ISO 14997, and various
editorial corrections have been made throughout this document.

A list of all

parts in the ISO 10110 series can be found on the ISO website.
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Introduction

A localized surface imperfection, such as a dig or a scratch resulting from handling or manufacture,
can degrade the perceived quality of an optical component. In some cases, surface imperfections are
specified according to their visibility, and in other cases, according to their size.

Visual dark field inspection reveals the location of very small imperfections. The use of a brightness
comparison standard, together with tolerance levels agreed upon by the manufacturer and user, permits
classification of an imperfection as acceptable or unacceptable. This form of subjective inspection based
on visibility or a visual assessment of brightness or apparent size, although economical and fast, lacks

pre

In (
acc

to g
not

Cision.

ases where the size, and not the brightness, is important, surface imperfectiens ar
brding to their affected area (dimensional assessment). In this case, visual ‘assesst

a Id)ﬁmensional comparison standard is still possible, but lacks the precision’required
ap

ications. Measurement is only required as a second stage operation following a visual
etermine location and to select a surface imperfection worthy of stud{\In such cases,
htion indicating this level of inspection is required and can be added to the specification.

b specified
hent using

for some
inspection
a drawing
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Optics and photonics — Preparation of drawings for
optical elements and systems —

Pa

rt 7:

Surface imperfections

1

ISO
eler

Thi
test
imp

Thd

imajge formation or durability of the optical element), as well as\cosmetic (appearance) effec

Thi
or 1
acc
con|

Scope
nents and for optical assemblies in technical drawings used for their manufacture and i

region on individual optical elements and optical assemblies. These include localiZ
erfections, edge chips and long scratches.

acceptance level for imperfections is specified, taking inte account functional effects

5 document applies to transmitting and reflecting sutfaces of finished optical element
jot they are coated, and to optical assemblies. It allows permissible imperfections to b
brding to the area affected by imperfections, or. alternatively by the visibility of imperf
ponents or in optical assemblies.

10110 (all parts) specifies the presentation of design and functional requirements for single optical

pection.

5 document specifies the indication of the level of acceptability of surfaee imperfections within a

ed surface

(affecting
[S.

s, whether
e specified
ections, on

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conptitutes requirements of this docirment. For dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
[SO[ 10110-1, Optics and phétonics — Preparation of drawings for optical elements and kystems —
Part 1: General

[SO|14997, Optics andphotonics — Test methods for surface imperfections of optical elements

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 10110-1 and the following apply.
[SO|afid TEC maintain terminological databases for use in standardization at the following addresses:
— IEC Electropedia: available at http://www.electropedia.org/

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

NOTE See also Figure 1 for an illustration of the classification of imperfections.

© IS0 2017 - All rights reserved 1
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31

localized surface imperfection

artefact of limited extent within a test region on an optical surface, optical element or optical assembly
produced by improper treatment during or after fabrication or in use, or by a material imperfection
located at the surface

Note 1 to entry: Examples of localized artefacts are scratches, pits, sleeks, scuffs and fixture marks and adherent
particles. Also included are localized coating imperfections defined in ISO 9211-1. The line-like imperfections in
[SO 9211-1 are regarded as kinds of scratches. The point-like imperfections in ISO 9211-1 are regarded as kinds of
digs. Imperfections can be on a surface or within the material. ISO 9802 includes a glossary of terms in use.

the

Note 2 to efltTy: Locatlzed SUTface IMperfections 1M optical asSempiies can occur on any oprica
assembly. This also includes bubbles and inclusions in a cement layer of the optical subassembly.

Imperfections controlled
by ISO 10110-7

Surface Cement
imperfections imperfections

. Long. L(?calized 51.1rface . Bubbles Inclusions
imperfections imperfections Edge chips

4cratches) (digs)

. Fixture Coating Adhered
g
Jeuffs Pits marks blemishes particles

Figure A~ Classification of imperfections

3.2
long scratth
surface imperfection longerthan 2 mm

Note 1 to eptry: These\imperfections tend to be more visible than shorter imperfections of the same wjidth
because of their length,

3.3
edge chip
material entirely removed due to fracture near the periphery of an element

Note 1 to entry: Any separation of material remaining connected to the element is defined as a fracture and is not
acceptable.

Note 2 to entry: Even if edge chips are outside the optically effective area, they can detrimentally affect the
performance of optical systems by disturbing the sealing of elements or by giving rise to a source of scattered
light or to sites of crack propagation.

3.4
dig
localized surface imperfection which is not a long scratch

2 © IS0 2017 - All rights reserved
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scu
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ff

thin surface imperfection which is shorter than 2 mm

4

4.1

Indication in drawings

General

A code number and a numerical term give the indication of permissible surface and localized

im

arfactione Tha caoda numabhar for cnirfacg anarfoctione an individi ol antica] alamantc o
t

surfaces is

5/ 4

Ond
Ifn

Tw¢ different methods of tolerance for imperfections are allowed. The methed used is def
htion on the drawing. Notations for the specification of the dimensiens or size of imperfections

not
are
givg

Inl
IVp
visi

may be recorded with a notation as described in 4.2.5 and4.3.4.

4.2

4.2

4.2

Wh
sur

and| for localized surfae@imperfections in optical assemblies, it is

whegre

T T o o T I - ot T o o C T T o o U T T Ce T P T TC T troTTo Ot riraty rouor o percor CIereto—oT

nd the code number for surface imperfections within optical assemblies is 15/.

or more test regions for surface imperfection specifications may be indicated for.anopti
b test regions are indicated, the test region shall be the effective aperture of thé surface.

given in 4.2. Notations for the specification of the visibility or appearance of imperf§
nin4.3.

b0 14997, a hierarchy of inspection levels is described. Preference for visual review only (
inspection), a subjective comparison inspection (level ISp£or dimensional specification|
pility specifications) or an objective measurement onlyflevel IMp for dimensional spe

Dimensional specification method for optical elements and assemblies
1 Maximum permissible surface imperfections

1.1 Surface imperfections in the dimensional specification method (general impe

en the dimensional specification method is used, the drawing indication for number
face imperfections that are permissible within the test region of an optical surface is

5/Ng x Ag

15/Ng x Ag

Fal surface.

ned by the

pctions are

evel IVyor
5 or ISy for
Cifications)

rfections)

hnd size of

Ng- is the number of allowed imperfections;

Ag is the grade number which is equal to the square root of the area of the maximum allowed

imperfection, expressed in millimetres as defined in ISO 14997.

Specified grades shall be selected according to the Renard R5 series; acceptable values of grades of
surface imperfections are 4; 2,5; 1,6; 1,0; 0,63; 0,4; 0,25; 0,16; 0,1; 0,063; 0,04; 0,025; 0,016 and 0,01.

Wh

ile values greater than 4 or less than 0,01 are allowed, they are not recommended.

In cases where a separate tolerance for long scratches is given, general imperfection tolerances greater
than 2 mm should not be used.

In the case of an optical system or subassembly, where the indication 15/ is not used, the surface
imperfection tolerances given for the individual elements apply also for the surfaces of the optical
system or subassembly, i.e. after cementing (or optically contacting). Imperfection tolerances for

©IS
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cemented surfaces taken from the element drawings should be adjusted to consider the enlarged or
reduced view of the imperfections through an optical element. For example, if an imperfection is to be
viewed through a strong negative lens, it will appear to be smaller than it really is. Conversely, if it is to
be viewed through a strong positive lens, it will appear to be larger than it really is.

4.2.1.2 Maximum permissible width of imperfections

If necessary, to limit the widths of imperfections, the indication may be supplemented with the
indication of the maximum permissible width of the imperfection. By limiting both the area and the
width, the length is necessarily constrained as well. In this case, the indication becomes

5/or1l

where

W is
Aw is
EXAMPLE

In this exa
allowed ar
length of a

4.2.1.3 (

A coating
separated
the test reg

CN¢ x A

where

C s

N; is
Ac is
The imperf

5/Ng x

5/Ng x Ag; WAy,

the designation for width;

he maximum permissible width of any imperfection, expressed in millimetres.

5/1 % 0,25; W0,04

ba of an imperfection is 0,25 mm x 0,25 mm or 0,062 5 mmZ. Thus, the maximum permiss
maximum width imperfection is 0,062 5 mm2 /0,04 mm+or 1,6 mm.

oating imperfections

mperfection tolerance may be written aftersthe indication for surface imperfections
'rom it by a semicolon. The indication for ¢dating imperfections that are permissible wi
rion of the optical surface or assembly is

C

'he designation for coatingimperfections;
he number of allowed blemishes of maximum permitted size;
the grade number as defined in 4.2.1.1.

ection indication including coating imperfections is

Ui CNex Ac

mple, the maximum allowed width of an imperfection is¢0,04 mm, while the maximum

ible

and
hin

for optical

surfaces and

15/Ng x Ag; CN¢ x A¢

for optical

assemblies.

If no separate indication for coating imperfections is given, coating imperfections shall be included in

the permis

sible surface imperfection indication:

5/ or 15/Ng x Ag

© ISO 2017 - All rights reserved
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1.4 Long scratches

A tolerance for long scratches (longer than 2 mm) may be written after the indication for surface
imperfections (and coating imperfections, if given). The indication for long scratches that are
permissible within a test region of an optical surface or assembly is

LNy x 4

where

Spe
0,1;
pos

Notl
per

The

Ifn
per

4.2

Following the indication for sutface imperfections (and coating imperfections, and/or long s

givd

whg
of a
cas

LT isthe indication for tong scratches;
N is the number of allowed long scratches;
A] specifies the maximum allowed width of the long scratches, expressed inmillimetrg

cified widths shall be selected according to the Renard R5 series; acceptable values of
0,063; 0,04; 0,025; 0,016; and 0,01; 0,006 and 0,004. Widths greater than-0,1 or less tha
Kible, but are not recommended.

e that this indication for long scratches, L, cannot be combined with a specification of the
missible width, W.

imperfection indication including coating imperfectionsand long scratches is

5/ or 15/Ng x Ag; CNc x Ac; LN| x A

h separate indication for long scratches or coating imperfections is given, it shall be incl
Mmissible surface imperfection indication:

5/ or 15/Ng x Ag

1.5 Edge chips

n) and separated from them by a semicolon, the indication for permissible edge chips is
EAe
re E is the designation for edge chips and the value A specifies the maximum permiss

chip meastured from the physical edge of the surface toward the centre of the surface, o
e of an optical assembly, measured parallel to the surface, in millimetres.

Anyf number of edge chips is permissible as long as their extent from the edge does not exce

exp

S.

widths are
h 0,004 are

maximum

hded in the

cratches, if

ible extent
" cell in the

ed Ae. If no

licit indication for edge chips is given, edge chips are allowed as long as they do not exte

nd into the

optical effective area.

In some cases, it can be desirable to evaluate edge chips differently, e.g. as projected onto a plane
orthogonal to the optical axis. In these cases, the evaluation criteria should be clarified with a note.

In the case of a protective chamfer, the physical edge is considered to be the outer non-optical surface.
In the case of a functional bevel, the physical edge is considered to be the boundary between the bevel
and the optical surface.

Edge chip allowances may be applied to a cemented surface in an optical assembly.

©IS
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4.2.2 Surface imperfection indication for the dimensional specification method

The complete imperfection indication, including coating imperfections, long scratches and edge chips is

5/ or 15/Ng x Ag; CN¢ x Ac; LN x Aj; EAe

or in the case of an indication with maximum width, coating imperfections, and edge chips,

5/ or 15/Ng x Ag; WAw; CNc x Ac; EAe

where

5/ represents surface imperfections;

15/ represents surface imperfections in optical assemblies;

Ng x A¢  is for surface imperfections;

WA, is for maximum allowable widths of surface imperfections;

CN¢ x 4 is for coating imperfections;

LN; x 4 is for long scratches;

EAe is for edge chips.
NOTE Indications in the form 5/TV and 5/RV are indications efMethod II of the first edition of this docurent
(ISO 10110+:1996).
If more than one type of surface imperfection is given, these surface imperfections or localjzed
imperfectipns in optical assemblies are permissible independent of each other. If, for example, there
is both a general surface imperfection specification and a specification for long scratches, the Jong

scratches 3

423 1

A larger
number is

Ng x Ag?
N x A2

When dete
optical ass

A larger nt

re not counted as general imperfections.

erfections with a smaller grade number in the dimensional specification method

I-l;]fmber of surface imperfections (including coating imperfections) with a smaller gj

bermitted, if the sunyof their areas does not exceed the maximum total area.

is for surface-tmperfections;
is for ceating imperfections.

rminingsthe number of permissible surface imperfections or localized imperfection
bmplies, those with a grade number of 0,164 or smaller shall not be counted.

ade

N} x A]. In calculating th

s sum, scratches with widths 0,25A4; or smaller shall not be counted.

eed

NOTE In previous editions of this document, 0,34) was used. This, however, was inconsistent with the use of
the Renard series for grades. It has been corrected in this edition.

4.2.4 Concentrations of surface imperfections in the dimensional specification method

Concentrations of surface imperfections are not allowed. A concentration occurs when more than 20 %
of the number of allowed maximum grade imperfections is found in any 5 % sub-area of the test region
(which has a similar form as the test area). If the total number of allowed imperfections is less than
10, then two or more maximum grade imperfections falling within such a 5 % sub-area of the surface
constitute a concentration.

© ISO 2017 - All rights reserved
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For any imperfections with a grade of one to three classes smaller (down to 0,254) than the maximum
grade and within any 5 % of the test region, accumulate the grade numbers to find the equivalent
number of imperfections of maximum grade, rounding up. Then evaluate as described for maximum
grade imperfections.

For long scratches within any 5 % of the test region, evaluate their accumulated width down to 0,44,
accordingly.

4.2,

usiy
use
imp

Thd

The
wit
Thd
but

NOT

Othler methods not discussed in ISO 14997 for inspecting surfaces employ some objective me

of s
nec

4.3

4.3

4.3

Wh
per

and

The

5 Test methods for the dimensional specification method

g the affected area method are descrlbed in 1SO 14997 If a specific method of inspett
, it may be identified on the drawing. The inspection method is indicated at the end of
erfection notation with a two-letter code with index, following a semicolon.

visual evaluation method is typically used for mass-produced optics. The indication is I}
dimensional comparison inspection method employs subjective comparison standard

h lines and dots of known dimension. The indication is ISp.

allows magnification using a loupe, stereo microscope, or similar-device. The indication
E In previous editions of this document, the dimensional.cemparison inspection was indica

ze or brightness. Note, however, that information regarding the method or instrument t(
pssary, as it is not covered under ISO 14997.

Visibility specification method for eptical elements and assemblies
1 Maximum permissible surface imperfections

1.1 Surface imperfections in'the visibility specification method

bn the visibility method™is used, the drawing indication for surface imperfection
missible within a test région of an optical surface is

5/S-D

for localized surface imperfections in optical assemblies, it is

15/S-D

s specified
on is to be
the surface

/D.

5 of grades

dimensional comparison inspection with magnification employs.the same comparison standard,

s [Mp.
fed by 10.

asurement
be used is

S that are

indication in the form S-D specifies the maximum grade of allowed long imperfections

scratches),

S,a

nd the maximum grade oI the allowed digs, D.

The scratch grade is arbitrary and is based on the visibility or visual weight of the scratch when
compared to a scratch and dig comparison standard. Allowable grades are only those which are on the
specified comparison standard set.

The combined length of maximum grade scratches located on each surface of an optical element shall

not

exceed one quarter of the test region.

NOTE1  Typically, available scratch grades are 80, 60, 40, 20, or 10.

©IS
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The dig grade is based on the apparent size of the imperfection. The apparent size of the imperfection is
10 times the grade number, in micrometres. Allowable grades are only those which are on the specified

compariso

NOTE 2

n standard set.

Typically, available dig grades are 50, 40, 20, 10 or 5.

The number of allowed maximum size digs, Ny, is given by:

Ng = @ /(20 mm), rounding up

NOTE 3

"his proportion of allowed maximum size digs to the diameter of the test regjon is the default

Ifa

different pr

4.3.1.2

A coating
separated

the test reg

CS'-D’

where

C is

S' s
D’ is

The combi
shall not e}

The numbg

N¢ = %e

The imperf
5/S-D;

for optical

15/5-1]

for optical

(

bportion is desired, it can be indicated in a note.

oating imperfections in the visibility specification method

mperfection tolerance may be written after the indication for surface imperfections
'rom it by a semicolon. The indication for coating imperfections that are-permissible wi
rion of the optical surface or assembly is

the designation for coating imperfections;
he maximum permitted grade of the coating long seratch;

'he maximum permitted grade of the coating dig.

tceed one quarter of the test region of that element.
r of allowed maximum size coatingdigs, N, is given by:

/(20 mm), rounding up

ection indication including coating imperfections is

CS'-D’

surfaces and

; CS'-D!

assemblies.

and
hin

ned length of maximum grade coating scratches located on each surface of an optical elenfent

If no separate indication for coating imperfections is given, it shall be included in the permissible
surface imperfection indication:

5/S-D

4.3.1.3 Edge chips in the visibility specification method

Following the indication for surface imperfections (and coating imperfections, and/or long scratches, if
given) and separated from them by a semicolon, the indication for permissible edge chips may be added.
The specification is as described in 4.2.1.5.

© ISO 2017 - All rights reserved
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4.3.1.4 Surface imperfection indication for the visibility specification method

The complete surface imperfection indication, including coating imperfections and edge chips, is

5/S-D; CS'-D’; EAe

where
5/ represents surface imperfections;
1L [ 4+ £ 2 £, i 2 A ] 1ol
_LJ/ I ClJl COUCIILS SUIriactc lllllJCl ICCLIVUILIS 11T UlJl,ll,Cll doSSUTIITULITS,
S-D is for appearance surface imperfections (scratch and dig);

4.3

CS'-D’ s for appearance coating imperfections;

EAe is for edge chips.

1.5 Comparison standard for the visibility specification methad

Thg comparison standard for visibility is assumed to be a comparison set which is tracealle to some
refgrence artefact or brightness standard. Since there are significant differences between different
typps of comparison standards, the make and model of the brightness comparison standard to be used
shall be given in a note.

4.3{1.6 Examples of visibility specification method

EXAMPLE1 5/80-50

NOTE Use Davidson Optronics scratch and'dig set D6681) or equivalent.

Thif example shows a requirement of 80-50 per the visibility specification, with the inspelction to be
performed using the scratch and dig s€vD6681) made by Davidson Optronics, or its equivalent, for the
conpparison inspections.

EXAMPLE 2 5/10-5; C40-20; E§,5

NOTE Use company ab¢ scratch and dig comparison set.

Thip example shows a‘requirement of 10-5 per the visibility specification, and a coating inpperfection
requirement of 40£20 per the visibility specification and edge chips less than 0,5 mn{, with the
inspection to be-performed using the scratch and dig set made by company abc for the domparison
inspections.

EXAMPLE 3-75/3 x 0,4; C20-10; E0,5

NOTE Use US Army ARDEC scratch and dig set C76418662) for evaluation of coating imperfdctions.

This example shows a requirement of 3 x 0,4 per the dimensional specification and a coating
imperfection requirement of 20-10 per the visibility specification and edge chips less than 0,5 mm,
with the visibility inspection to be performed using the scratch and dig set C76418662) made by US
Army ARDEC for the comparison inspections.

1) Davidson Optronics, D668 is an example of a suitable product available commercially. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of this product.

2) US Army ARDEC, C7641866 is an example of a suitable product available commercially. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO of this product.

©IS

02017 - All rights reserved

9


https://standardsiso.com/api/?name=64f162b529364a6c136b25d2bdf3ad32

ISO 10110-7:2017(E)

EXAMPLE4 5/40-20; E0,5
NOTE Use Edmund Optics scratch paddle N53-1973).

This example shows a requirement of 40-20 per the visibility specification and edge chips less than
0,5 mm, with the inspection to be performed using the scratch and dig paddle N53-1973) made by
Edmund Optics for the comparison inspections.

4.3.2 Visibility specification imperfections with smaller grade number

Alarger number of long scratches is allowed, provided that the sum of the product of their grades times
their length in millimetres does not exceed S x @¢ or S” x @, for coating imperfections.

In the evernlt that a maximum permissible long scratch is present, the allowed accumulation-is halyed;
that is, the[sum of the product of their grade times their length cannot exceed S x @./2.

Alarger nuymber of digs with a smaller grade number is permitted, if the sum of their grades is less than
2 x Ngq x D pr 2 x N x D’ for coating imperfections.

When detefmining the number of permissible surface imperfections or coating imperfections, digs with
a visibility[significantly less than the comparison reference grade 5 shall nothe counted.

4.3.3 Copcentrations of visibility imperfections
Concentraflions of appearance imperfections are not allowed.

A scratch [concentration occurs when more than four scratehes are found within any 6,35 mm
diameter dircle.

A dig concentration occurs when the sum of the dig miimbers of all digs within any 20 mm diamgter
circle is greater than 2 x D or 2 x D' for coating imperféctions.

4.3.4 Tept method for visibility

Two methgds for inspecting surfaces and fer determining visibility of imperfections are describefl in
ISO 14997/ If a specific method of inspection is to be used, it may be identified on the drawing. [The
inspection{method is indicated at thie'end of the surface imperfection notation with a two-letter dode
with index| following a semicolon.

The visual fevaluation method“s typical for mass-produced optics. The indication is [Vy.

The visibillty comparison. ihspection method employs subjective comparison standards of grades with
lines and dpts of knownbrightness. The indication is ISy.

4.4 Location.of the indication

On tabulatgddrawings, the indication shall be entered in the table field corresponding to the surfade to
which it refers. If multiple surface imperfection indications are given for the same zone or surface, the
surface is expected to pass all of them. An example of such an indication is given in ISO 10110-1:2006,
Annex A.

On non-tabulated drawings, the indication shall be entered near the surface to which it refers. If
necessary, the indication may be connected to the element by a leader. It should preferably be associated
with the other indications of surface tolerance (surface form tolerance and centring tolerance). An
example of such an indication is given in ISO 10110-1:2006, Annex A.

The indication 15/ shall be entered near the optical axis of the optical assembly at the side from which
the testing shall be performed. See the example in Figure 2.

3) Edmund Optics, N53-197 is an example of a suitable product available commercially. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of this product.
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