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INTERNATIONAL STANDARD ISO 14644-10:2022(E)

Cleanrooms and associated controlled environments —

Part 10:
Assessment of surface cleanliness for chemical
contamination

1 Scope

This document establishes appropriate testing processes to determine the cleanliness of surfaces in
cleanrooms with regard to the presence of chemical compounds or elements (including molecules, ions,
atoms and particles). This document is applicable to all solid surfaces in cleanrooms and associated
controlled environments such as walls, ceilings, floors, worksurfaces, tools, equipment and devices.

NOTE1 For the purpose of this document, consideration is only given to the chemical characteristics of
a particle. The physical properties of the particle are not considered and this document does not cover the
interaction between the contamination and the surface.

NOTE2 This document does not include the contamination generation process or any time-dependent
influences (e.g. deposition, sedimentation, ageing) or process-dependent activities such as transportation and
handling. Neither does it include guidance on statistical quality-control techniques to ensure compliance.

2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.or

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

. 4 |

air cleanliness by chemical concentration

ACC

level, expressed as an ISO grade level N, which represents the maximum allowable concentration of a
given chemical species or group of chemical species, expressed in grams per cubic metre (g/m3)

Note 1 to entry: This definition does not include macromolecules of biological origin, which are judged to be
particles.

3.2

contaminant category

common name for a group of compounds with a specific and similar deleterious effect when deposited
on the surface of interest

= )

chemical contamination

chemical (non-particulate) substances that can have a deleterious effect on the product, process or
equipment
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Table 1 and Figure 1 further illustrate the ISO-SCC designation as a function of chemical concentration
on a surface.

Note also the parameters listed in Annex B that influence measured chemical levels.

Table 1 — ISO-SCC grading levels

ISO-SCC level Concentration Concentration Concentration
g/m? ug/m? ng/m?

0 100 106 109
-1 10-1 105 108
-2 10-2 104 107
-3 1073 103 106
-4 10-4 102 10°
-5 10-5 101 104
-6 1076 100 103
-7 10-7 101 102
-8 10-8 10-2 101
-9 10-9 10-3 100
-10 10-10 10-4 101
-11 10-11 10-5 102
-12 10-12 10-6 10-3
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X; surface mass concentration (g/m?)
X, surface mass concentration (pg/m?)

X; surface mass concentration (ng/m?)
Y ISO-SCC grade level

Figure 1 — ISO-SCC grade levels as a function of concentration

4.3 1ISO-SCC grade level

An SCC grade level is only valid in connection with a descriptor that includes the chemical substance
or group of substances for which this level number is valid. The ISO-SCC descriptor is expressed in the
format ISO-SCC Level N (X), where X is a chemical substance or group of chemical substances.

EXAMPLE1  With an N-Methyl-2-pyrrolidone (NMP) sample, the measured value of chemical contamination
on a surface was 9,8E-7 g/m?. This is within the grade level limit of 1E-6 g/m? for Level -6. The designation
would be: “ISO-SCC Level -6 (NMP).”

EXAMPLE2 With an organic compound sample, the measured value was 6E-5 g/m? of total organic
compounds (TOC). This is within the grade level limit of 1E-4 g/mZ for Level -4. The designation would be: “ISO-
SCC Level -4 (TOC)."

4.4 Converter for substances into surface atomic concentration

Very low concentrations are usually measured in surface number concentrations in the units of number
of molecules, atoms or ions per surface area (1/m?). For grade level determination purposes, these
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should be converted into surface mass concentrations in the unit mass per surface area (g/m?). This

conversion is made using Formula (2):

M {CSCE_numher ]

Csce = (2)
N,
where
Care siaiher is the surface number concentration = number of molecules, atoms or ions per surface
area (1/m?);
Cscc is the surface mass concentration (g/m?2);
N, is Avogadro’s number (6,02 x 1023 /mol);
M is the molar mass of atomic, molecular or ionic species (g/mol).

For information purposes, Figure A.4 in Annex A illustrates the relationship between chemical
concentration on a surface (expressed in g/m?) and the atomic concentration on a surface (expressed in
atoms/m?) for typical substances.

5 Measuring the cleanliness of surfaces for chemical contamination and
demonstration of grade level compliance

5.1 Criteria for good cleanliness assessment

Figure D.2 in Annex D illustrates how to measure different types of contamination, showing differing
sampling and measuring methods.

Tests performed to demonstrate compliance shall be conducted in a laboratory environment where
the airborne chemical contaminant and the airborne particle contaminant levels do not negatively
influence the grade determination. Suitable measurement methods and calibrated instruments shall
be used for all tests. The environment, measurement methods and instruments shall be agreed upon
between customer and supplier.

Additional test essentials are discussed in Annex C, while Annex D details measurement methods for
demonstrating compliance.

The list of typical measurement methods is not exhaustive. Alternative methods that produce results
with comparable accuracy may be specified by agreement between customer and supplier.

Measurement by different methods, even when those methods are correctly applied, may produce
different results of equal validity.

Repeated measurements are recommended as part of the statistical approach.

Specific problems, such as concentration spikes, may occur when measuring high levels of cleanliness.
Special quality-control techniques will then be required, as explained in Figure D.4 in Annex D.

Precautions should be taken to reduce electrostatic charge around the test zone, as electrostatic charge
enhances chemical deposition onto surfaces. If the surface is neither conductive nor grounded or
charge-neutralized, electrostatic charges can occur. Therefore, test results can vary.

For typical methods of measurement for testing surface cleanliness by chemical concentration, refer to
Annex D.
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5.2 Documentation and reporting

5.2.1 Principle

Compliance with surface cleanliness chemical concentration (SCC) grade level requirement, as
specified by the customer, is verified by performing measurements and by providing documentation of
the results and conditions of measurement. Details for demonstrating compliance shall be agreed upon
between customer and supplier in advance.

5.2.2 Testing

Tests performed to demonstrate compliance shall be conducted using suitable measurement methods
together with calibrated instruments whenever possible.

Measurement methods for demonstrating compliance are described in Annex D. The list of typical
methods described is not exhaustive. The testing environment shall be agreed between customer and
supplier. Alternative methods of comparable accuracy also may be specified by agreement between
customer and supplier.

Measurement by different methods, even when correctly applied, may produce different results of
equal validity.

Repeated measurements are recommended.

The testing environment should be agreed between customer and supplier.

5.2.3 Testreport

The results from testing each surface shall be recorded and submitted as a comprehensive report,
together with a statement of compliance or non-compliance to the required SCC grade level. The test
report shall include as a minimum the following:

a) name and address of the testing organization;

b) name of the person performing the test;

c) measurement environment;

d) date, time and duration of sampling;

e) time of measurement;

f) areference to this document, i.e. ISO 14644-10:2022;

g) clearidentification of the location of the surface measured and specific designations for coordinates
of the surface, if applicable;

h) surface cleanliness by chemical concentration level with designation expressed as SCC grade level
)¢

i) acceptance criteria for the clean surface if agreed between customer and supplier;
j)  specified measurement method(s), equipment resolution and detection limits;

k) details of the test procedure used, with any available data describing deviations from the test
procedure (if agreed);

1) identification of the instrument(s) used and current calibration certificate(s);

m) number of measurements performed;
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