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Standarder får världen att fungera
SIS (Swedish Standards Institute) är en fristående ideell förening med medlemmar från både privat och offentlig  
sektor. Vi är en del av det europeiska och globala nätverk som utarbetar internationella standarder. Standarder är 
dokumenterad kunskap utvecklad av framstående aktörer inom industri, näringsliv och samhälle och befrämjar  
handel över gränser, bidrar till att processer och produkter blir säkrare samt effektiviserar din verksamhet. 

Delta och påverka
Som medlem i SIS har du möjlighet att påverka framtida standarder inom ditt område  
på nationell, europeisk och global nivå. Du får samtidigt tillgång till tidig information om  
utvecklingen inom din bransch. 

Ta del av det färdiga arbetet
Vi erbjuder våra kunder allt som rör standarder och deras tillämpning. Hos oss kan du köpa 
alla publikationer du behöver – allt från enskilda standarder, tekniska rapporter och standard-
paket till handböcker och onlinetjänster. Genom vår webbtjänst e-nav får du tillgång till 
ett lättnavigerat bibliotek där alla standarder som är aktuella för ditt företag finns tillgängliga. 
Standarder och handböcker är källor till kunskap. Vi säljer dem.

Utveckla din kompetens och lyckas bättre i ditt arbete
Hos SIS kan du gå öppna eller företagsinterna utbildningar kring innehåll och tillämpning 
av standarder. Genom vår närhet till den internationella utvecklingen och ISO får du rätt 
kunskap i rätt tid, direkt från källan. Med vår kunskap om standarders möjligheter hjälper  
vi våra kunder att skapa verklig nytta och lönsamhet i sina verksamheter. 

Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet är  
du välkommen in på www.sis.se eller ta kontakt med oss på tel 08-555 523 00.

Standards make the world go round
SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private  
and public sectors. We are part of the European and global network that draws up international standards. Standards  
consist of documented knowledge developed by prominent actors within the industry, business world and society. 
They promote cross-border trade, they help to make processes and products safer and they streamline your  
organisation.

Take part and have influence
As a member of SIS you will have the possibility to participate in standardization activities 
on national, European and global level. The membership in SIS will give you the opportunity 
to influence future standards and gain access to early stage information about developments 
within your field.

Get to know the finished work
We offer our customers everything in connection with standards and their application. You 
can purchase all the publications you need from us - everything from individual standards, 
technical reports and standard packages through to manuals and online services. Our web 
service e-nav gives you access to an easy-to-navigate library where all standards that are 
relevant to your company are available. Standards and manuals are sources of knowledge. 
We sell them.

Increase understanding and improve perception
With SIS you can undergo either shared or in-house training in the content and application 
of standards. Thanks to our proximity to international development and ISO you receive 
the right knowledge at the right time, direct from the source. With our knowledge about the 
potential of standards, we assist our customers in creating tangible benefit and profitability 
in their organisations. 

If you want to know more about SIS, or how standards can streamline your  
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00
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European foreword 

This document (EN ISO 14644-14:2016) has been prepared by Technical Committee ISO/TC 209 
“Cleanrooms and associated controlled environments” in collaboration with Technical Committee 
CEN/TC 243 “Cleanroom technology” the secretariat of which is held by BSI. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by April 2017, and conflicting national standards shall be 
withdrawn at the latest by April 2017. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 14644-14:2016 has been approved by CEN as EN ISO 14644-14:2016 without any 
modification. 
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Introduction

Cleanrooms and associated controlled environments provide for the control of contamination to levels 
appropriate for accomplishing contamination-sensitive activities. Products and processes that benefit 
from the control of contamination include those in such industries as aerospace, microelectronics, 
optics, nuclear and life sciences (pharmaceuticals, medical devices, food and healthcare).

This part of ISO 14644 links the cleanroom classification of air cleanliness by particle concentration to 
the suitability of equipment for use in cleanrooms and associated controlled environments.

v
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Cleanrooms and associated controlled environments —

Part 14: 
Assessment of suitability for use of equipment by airborne 
particle concentration

1	 Scope

This part of ISO 14644 specifies a methodology to assess the suitability of equipment (e.g. machinery, 
measuring equipment, process equipment, components and tools) for use in cleanrooms and associated 
controlled environments, with respect to airborne particle cleanliness as specified in ISO  14644-1. 
Particle sizes range from 0,1 µm to equal to or larger than 5 µm (given in ISO 14644-1).

NOTE	 Where regulatory agencies impose supplementary guidelines or restrictions, appropriate adaptation 
of the assessment methodology can be required.

The following items are not covered by this part of ISO 14644:

—	 assessment of suitability with respect to biocontamination;

—	 testing for suitability of decontamination agents and techniques;

—	 cleanability of equipment and materials;

—	 requirements on design of equipment and selection of materials;

—	 physical properties of materials (e.g. electrostatic, thermal properties);

—	 optimizing performance of equipment for specific process applications;

—	 selection and use of statistical methods for testing;

—	 protocols and requirements for local safety regulations.

2	 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO  14644-1:2015, Cleanrooms and associated controlled environments  — Part  1: Classification of air 
cleanliness by particle concentration

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
cleanliness
condition not exceeding a specified level of contamination

1
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3.2
cleanroom
room within which the number concentration of airborne particles is controlled and classified, and 
which is designed, constructed and operated in a manner to control the introduction, generation and 
retention of particles inside the room

Note 1 to entry: The class of airborne particle concentration is specified.

Note 2 to entry: Levels of other cleanliness attributes such as chemical, viable or nanoscale concentrations in the 
air, and also surface cleanliness in terms of particle, nanoscale, chemical and viable concentrations might also be 
specified and controlled.

Note  3  to entry:  Other relevant physical parameters might also be controlled as required, e.g. temperature, 
humidity, pressure, vibration and electrostatic.

[SOURCE: ISO 14644‑1:2015, 3.1.1]

3.3
cleanroom suitability
ability to maintain the critical control attributes or condition of any clean zone when used as intended

Note  1  to  entry:  For the purposes of this part of ISO  14644, the assessment is based on airborne particle 
concentration.

3.4
clean zone
defined space within which the number concentration of airborne particles is controlled and classified, 
and which is constructed and operated in a manner to control the introduction, generation and retention 
of contaminants inside the space

Note 1 to entry: The class of airborne particle concentration is specified.

Note 2 to entry: Levels of other cleanliness attributes such as chemical, viable or nanoscale concentrations in the 
air, and also surface cleanliness in terms of particle, nanoscale, chemical and viable concentrations might also be 
specified and controlled.

Note 3 to entry: A clean zone(s) can be a defined space within a cleanroom or might be achieved by a separative 
device. Such a device can be located inside or outside a cleanroom.

Note  4  to entry:  Other relevant physical parameters might also be controlled as required, e.g. temperature, 
humidity, pressure, vibration and electrostatic.

[SOURCE: ISO 14644‑1:2015, 3.1.2]

3.5
decontamination
reduction of unwanted matter to a defined level

[SOURCE: ISO 14644‑7:2004, 3.7]

3.6
equipment
system designed for specific function(s), integrating materials, components and/or controls

EXAMPLE	 Testing and manufacturing equipment and machinery, equipment for transport and handling, 
storage units, tools, furniture, doors, ceilings, Information Technology (IT) hardware and handling robots.

3.7
test environment
space in which the test is carried out, described by a set of parameters

2�
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4	 General outline of the assessment

Cleanroom suitability assessment has the following outline.

a)	 Before the assessment can be executed, the customer and supplier shall agree upon the particle 
size range(s), with reference to air cleanliness by particle concentration, designated by ISO Class 
N as given in ISO 14644-1 and item to be tested including the modes of operation(s). Each selected 
mode of operation shall be assessed separately.

b)	 A short description regarding how the equipment will be used in routine operation (with operating 
parameters) shall be given to promote setting the appropriate testing condition and parameters.

c)	 Visual inspection (see Clause 5).

d)	 The procedure described in Clause 6 shall be used in order to establish a link to the ISO 14644-1 
classification system.

e)	 Execution of measurements (see 6.2).

f)	 The data gathered will be processed and the results linked to the ISO classification system (see 
6.2.9 and 6.2.10).

g)	 The results obtained shall conclude the equipment’s cleanroom suitability; the statement shall 
follow the defined designation (see Clause 8).

Additional optional tests (not linked to ISO class N), such as total emission of particles or operational 
life cycle test, are described in Annex B.

The method described in B.4 may be used to determine the average total emission of equipment and 
provides data that may be used to determine the particle load on a cleanroom.

5	 Visual inspection

Visual inspection of the equipment shall be carried out before and after any measurement-based 
assessment.

The visual inspection shall ensure that all packaging has been removed and that the equipment is 
undamaged and that it is correctly assembled and appropriately connected to its required utilities.

Visual surface cleanliness shall be qualitatively assessed such that any subsequent quantifiable tests 
shall not be compromised. This part of the visual inspection can include assessment for particles, 
surface films or inappropriately located lubricants.

The objectives of this inspection are the following:

—	 identify contamination, such as particles and films originated from manufacturing, packaging, 
transportation or initial assembly;

—	 identify contamination that has withstood any prior decontamination process.

It is not intended that this inspection will provide a measurement of surface cleanliness.

Depending on the location of the contamination, the results from visual inspection shall be

—	 recorded and available for comparison with the post-test visual inspection of surface cleanliness, and

—	 used as basis to direct a repeat or improved decontamination process.

Detection efficiency of visible contamination on equipment will depend upon the following factors:

—	 the accessibility and orientation of the surface to be inspected;

3
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