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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 1SO 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 wit
Commissio

Internationd

Draft Intern
Publication

Attention is|
patent right

SO, als0 1ake part I the Work. 1S5S0 collaborates closely WIth the mternatonal Elecirqg
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the member.bodies casting

drawn to the possibility that some of the elements of this part of 1ISO.14644 may be the s
5. ISO shall not be held responsible for identifying any or all such patent-rights.

technical

Dr voting.
h vote.
ubject of

bms and

ontrolled

2. In the
may be

Internationgl Standard SO 14644-2 was prepared by Technical Comifnittee 1SO/TC 209, Cleanro
associated pontrolled environments.

ISO 14644 | consists of the following parts, under the general .title Cleanrooms and associated (
environments:

Part 1: Clagsification of air cleanliness

— Part 2:|Specifications for testing and monitoring to_préve continued compliance with ISO 14644-1

— Part 3:|Metrology and test methods

— Part 4:|Design, construction and start-up

— Part 5:[Operations

— Part 6:[Terms and definitions

— Part 7:[Separative enclosures (clean airhoods, gloveboxes, isolators, mini-environments)

Users should note that the titles listed for parts 3 to 7 are working titles at the time of the release of part
event that lone or_mere of these parts are deleted from the work programme, the remaining parts
renumberedl.

Annexes A and B of this part of 1S0Q 14644 are for information nnI\J/
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uction

This part of ISO 14644 provides a process to prove continued compliance with ISO 14644-1 and specifies minimum
requirements for testing and monitoring. In any testing plan, consideration should also be given to the particular
operational requirements, risk assessment of the installation, and its use.

Cleanrod
levels ap
the cont
healthca
design, s

In some
situations

pecification, operation and control of cleanrooms and other controlled environments.

, appropriate adaptations of the standard testing procedures may be requirec

[MS and associated controlled environments provide 1or the control of arborne particulaie conigmination to
propriate for accomplishing contamination-sensitive activities. Products and processes that'benefit from
ol of airborne contamination include aerospace, microelectronics, pharmaceuticalsy'medig¢al devices,
e, food and others. Many factors besides airborne particulate cleanliness should be 'considered in the

circumstances, relevant regulatory agencies may impose supplementary policies or restrictigns. In such
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Cleanrooms and associated controlled environments —

Part 2:

Specifications for testing and monitoring to prove continued

com|

liance with ISO 14644-1

1 Scdg

This par

continuedl compliance with 1ISO 14644-1 for the designated classification of airborne-particulate cleanling

These re
Additiond
Optional

This part
to as ar

classificgtion of airborne particulate cleanliness.

2 Nor

The follo
this part
do not a
possibilit

referencgs, the latest edition of the\normative document referred to applies. Members of ISO and IH

registers

ISO 1464

ISO 1464

3 Ter

pe

of ISO 14644 specifies requirements for periodic testing of a cleanroom*or clean zone

quirements invoke the test described in I1ISO 14644-1 for classification of a cleanroom or

| tests are also specified, to be carried out in accordance with the requirements of this part of

tests, to be applied at the user’s discretion, are also identified:

of ISO 14644 also specifies requirements for monitoring.0f a cleanroom or clean zone (hereal
installation) to provide evidence of its continued ceompliance with ISO 14644-1 for the

mative references

ving normative document contains provisions which, through reference in this text, constitute p

Df ISO 14644. For dated references, subsequent amendments to, or revisions of, any of these

bply. However, parties to agreements based on this part of ISO 14644 are encouraged to iny
of applying the most recent editions of the normative documents indicated below. H

of currently valid International Standards.

4-1:1999, Cleanreoms and associated controlled environments — Part 1: Classification of air @

4-3:—1), Cleanrooms and associated controlled environments — Part 3: Metrology and test mg

ms<and definitions

0 prove its
pSS.

Clean zone.
ISO 14644.

fter referred
designated

rovisions of
publications
estigate the
or undated
FC maintain

leanliness.

pthods.

For the pUrposes of this part of ISO 14644, the terms and definimions given n 150 14644-1 and the following apply.

3.1 General terms

3.1.1

requalification
execution of the test sequence specified for the installation to demonstrate compliance with ISO 14644-1 according
to the classification of the installation, including the verification of the selected pre-test conditions

1) Tobe

published.
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3.1.2
test

procedure undertaken in accordance with a defined method to determine the performance of an installation or an
element thereof

3.1.3
monitoring

observations made by measurement in accordance with a defined method and plan to provide evidence of the
performance of an installation

NOTE

This information may be used to detect trends in operational state and to provide process support.

3.2 Ternj

3.2.1
continuoug
updating th

3.2.2
frequent
updating th

3.2.3

6 months
updating th
to no interv

3.24

12 months
updating th
to no interv

3.25
24 months

updating th
to no interv.

4 Demg

4.1 Pring

Continued
performing

s concerning frequency intervals

ht occurs constantly

it occurs at specified intervals not exceeding 60 minutes during operation

ht occurs at an average interval not exceeding 183 days throughout periods of operational usg
hl exceeding 190 days

ht occurs at an average interval not exceeding.366 days throughout periods of operational usg
hl exceeding 400 days

hl exceeding 800 days

nstration of continued compliance
iple

complianee) with air cleanliness (ISO class) requirements specified for the installation is v¢
specified tests and by documenting the results. Monitoring data is used as an indication of ir]

status and rlnay determine the frequency with which tests are carried out.

b, subject

b, subject

At occurs at an average interval not exceeding 731 days throughout periods of operational use, subject

erified by
stallation

4.2 Testing for continued compliance

42.1
compliance

with the designated ISO class are given in Table 1.

The reference test method and the maximum time intervals between such tests to prove continued

© 1SO 2000 — Al rights reserved
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Table 1 — Schedule of testing to demonstrate compliance
with particle concentration limits

Classification Maximum time interval Test method
< ISO Class 5 6 months Annex B in ISO 14644-1:1999
> |S0 Class 5 12 months Annex B in ISO 14644-1:1999

NOTE Particle count tests will normally be performed in the operational state, but may also be
performed in the at-rest state in accordance with the designated ISO classification.

-2:2000(E)

422
complian

supplier.

Vhere the application requires them, tests as given in Table 2 shall be carried out.'to @
ce. The requirement for each of these tests shall be determined by agreement between)the cu

Table 2 — Schedule of additional tests for all classes

emonstrate
stomer and

q

Test parameter Maximum time interval Test procedure
Alrflow volume 2 or airflow velocity 12 months |S©-14644-3:—, clause B.4
Alr pressure difference P 12 months SO 14644-3:—, clause B.5
NPTE These tests may normally be performed in either the operational orf\at-rest state in accordance with the desighated

O classification.

(=2

Airflow volume may be determined by either velocity or volume measurement techniques.

This test will not apply to clean zones which are not totally enclosed.

4.2.3
between

424

airborne
in Table

specified

4.2.5

instrume
interval(g
remain w

426

practice.

4.2.7

N addition to the normative tests givenin-Tables 1 and 2, other tests may be included by
customer and supplier as considered appropriate to the installation, such as those listed in ann

\Vhere the installation is equipped”with instrumentation for continuous or frequent monitg
particle concentration, and air pressure difference, where applicable, the maximum time interv

limit(s).

N those installations) that require additional tests, and where the installation is equ
ntation for continuous or frequent monitoring of the test parameter applicable, the ma
) as stated in~Fable 2 may be extended, provided that the results of continuous or frequen
ithin the specified limit(s).

\Vhere_‘instruments are used for testing, they shall be calibrated in accordance with currg

agreement
ex A.

ring of the
al as stated

1 may be extended, provided that the results of continuous or frequent monitoring remain within the

ipped with
imum time
monitoring

ent industry

the tesl results are within the NImMits specitied, then the Installation 1S In a condition o

f continued

compliance. If any of the test results exceeds the limits specified, the installation is not in compliance and
appropriate remedial action shall be taken. Following remedial action, requalification shall be undertaken.

4.2.8 Requalification of the installation shall be undertaken after any of the following.

a) Completion of remedial action implemented to rectify an out-of-compliance condition.

b) A significant change from the current performance specification, such as a change in operational use. The
significance of a change should be determined by agreement between the customer and the supplier.

c) Any significant interruption of air movement which affects the operation of the installation. The significance of
an interruption should be determined by agreement between the customer and the supplier.

© 1SO 2000 — Al rights reserved
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d) Special maintenance which significantly affects the operation of the installation, (e.g. change of final filters).
The significance of an effect should be determined by agreement between the customer and the supplier.

4.3 Monitoring

43.1

a written plan.

NOTE

4.3.2

Monitoring is normally performed with the installation in the operational state.

Routine monitoring of airborne particle concentration and other parameters shall be performed according to

application
volume of §
time intervg
count alert,

NOTE 1 I
difference m
4.2.4 and 4.3

NOTE 2
above.

I‘

4.3.3 If nj
appropriate

of the installation. The plan shall include, as a minimum, predetermined sample locations;

iir per sample, duration of measurements, number of measurements per sample locatien.as
| between measurements, particle size or sizes to be counted, and count acceptance limits, g
action and excursion limits, if appropriate.

continuous or frequent monitoring is specified in the plan for both airborne particle(egunting and ai
bnitoring, the schedule for the particle count test may be modified by extending the time*interval between
.5).

Ylonitoring of other attributes (e.g. temperature and humidity) may also be ‘undertaken in the same 1

onitoring results exceed specified action limits, the installation _shall be considered non-comg
remedial action shall be taken. Following remedial action,-appropriate tests (see 4.2 and anne

be performed to determine if the installation is in compliance. If compliance has been achieved, the monitg

be resumed.

4.3.4

4.4 Docy\

441 The

Insfruments used for monitoring shall be calibrated in‘accordance with current industry practice.

mentation

results from requalification or testing' of each installation to prove continued compliance

The_airborne-particle monitoring plan shall he hased on risk assessment (see annex B) related to the

Mminimum
required,
s well as

pressure
tests (see

nanner as

liant and
X A) shall
ring may

shall be

recorded and submitted as a comprehensive feport, along with a statement of compliance or non-complignce with

the specifie

The test ref

J tests.
ort shall include the following:

ind address of the testing organization;

operatgr(s) identificatiemand the date on which the test was performed;

ce to this partof ISO 14644, i.e. ISO 14644-2:2000;

entification of the physical location of the installation tested (including reference to adjacen
ary) and specific designations for coordinates of all sampling locations;

[ areas if

relevant occupancy state(s), airflow volume or velocity, and air pressure difference;

a) name §

b)

c) referen

d) clear ic
necess

e)

f)

9)

h) date of

measuring instruments used and proof of calibration;

test results, including particle concentration data for all sampling location coordinates;

the preceding test to prove continued compliance.

specified designation criteria for the installation, including the ISO classification and considered particle size(s),

Where the maximum time intervals are extended in accordance with 4.2.4 and 4.2.5, the results of the continuous

or frequent

monitoring shall also form part of the documentation.
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4.4.2 Documentation of the monitoring of each installation shall be as set out in the monitoring plan.

45 Records

Records retention shall conform to any quality control procedures in place for the installation. Records shall comply
with regulatory requirements.
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