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Cleanroom Suitable Materials

Develop, ensure and communicate quality



Business unit Testing & Certification, business segment Cleanliness
Determination of the cleanliness suitability of materials

, 10 determine the suitability of
materials for production areas with
cleanliness requirements (ISO 14644
and VDI 2083 series), Fraunhofer IPA

carries out various tests in accordance
with national and international
regulations.”

\
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Industry products and categories — TESTED DEVICE®/CSM® Database

Overview

\
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Semiconductor

Electronic

Display (e.g. mobile phone)

Battery

Microsystems

Optic

Photovoltaic

Aerospace

Pharmacy

Biotechnology

Medical

Food

Hospital



Air cleanliness classes of cleanrooms and dry cleanrooms

Overview of selected regulations

|
Regulatory Limiting values of each air cleanliness class for differing particle sizes and reference volumes (acc. to 1ISO 14644-1)
(GGMP  EGGMP | USFed © otwm  02pm  03m  O05wm  fopm  Sopm
"in "at Standard per per per per per per per per per per per
operation” rest" 209E* cbf m3 cbf m3 cbf m3 cbf m3 cbf m3 cbf
0.3
30 10 03
1 35 265 8 106 3 35 1
w00 230 @ Mo 03 e9la 2

10 . 340 2.650 75 1.060 29 353 10

A 3.520 100

A 3.520 100

B 3.520 100

100 26.500 750 10.600 300 3.530 100
1.000 35.300 1.000 247 7
B 352.000 9.972 2.930 83
C 352.000 9.972 2.930 83
10.000 353.000 10.000 2.470 70
8 3520000  99.716/  832.000 23569 29.300 830
C 3.520.000 99.716 29.300 830
D 3.520.000 99.716 29.300 830
100.000 3.530.000 100.000 24.700 700
9 35200000  997.167, 8320.000 235694  293.000 8.300
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Cleanliness suitability & cleanroom suitability
Definitions for atmospheric cleanroom conditions (ISO 14644-14, VDI 2083 series)

. . e Part of
Cleanliness suitability

= Cleanliness suitability of systems/components includes all criteria relevant to a process in the cleanroom

= Criteria for cleanliness suitability include:

— Particle release — Antibacterial activity — ESD behavior
— Chemical resistance — Qutgassingbehavior — Hygienic design/GMP
— Biological resistance — Cleanability conformity)

= Cleanroom suitability of systems/components describes the emission behavior of particles under
cleanroom conditions and is one of the most important criteria in clean and hygienic areas

= The main cause of particle emission is tribological stress

\
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Dry room suitability & dry-cleanroom suitability
Definitions for dry and dry-cleanroom conditions (VDI-EE 2083 Part 4.3)

. . Part of . o
Dry room suitability < Dry-Cleanroom suitability

= Dry room suitability of systems/components includes all criteria relevant to a process in the dry room

= Criteria for dry room suitability include:

— Mechanical strength — Diffusion tightness — Electrostatic

— Shrinkage behavior — Chemical resistance charge-discharge behavior

— Corrosion resistance — Particle release behavior — Aging behavior (due to dryness)

— Moisture absorption (dry cleanroom suitability)

= Dry cleanroom suitability of systems/components describes the emission behavior of particles under dry cleanroom
conditions and is one of the most important criteria in clean and dry areas

= The main cause of particle emission is tribological stress

\
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Vacuum suitability & vacuum suitability with particle release

Definitions for vacuum conditions

Vacuum suitability

Mechanical strength
Corrosion resistance
Gas tightness

Intrinsic vapor pressure

Content of foreign gases

Part of

Degassability

Melting and boiling temperature
Surface cleanliness

Expansion behavior

Thermal shock resistance

Vacuum suitability regarding particle release

Vacuum suitability of systems/components includes all criteria relevant to a vacuum process

Criteria for vacuum suitability according to Jousten (Handbook of Vacuum Technology) include:

Chemical resistance
Outgassing behavior

Added to Jousten:
Vacuum suitability regarding
particle release

= Vacuum suitability (particle release) of systems/components describes the emission behavior of particles under
vacuum conditions is one of the most important criteria in vacuum processes (Buerger 2017)

= The main cause of particle emission is tribological stress

Seite 8
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Fraunhofer test label CSM® - Cleanroom Suitable Materials
For various test environments at Fraunhofer IPA

Vacuum
® ® ®
Cleanroom Cleanroom ; Cleanroom
Suitable Suitable = SUItable
Materials Materials Materials
Company Product name Company Product name Company Product name
Report No. CO 2510-3000 vs. reel PA6: ISO X Report No. CO 2510-3000 vs. reel PA6: I1SO X Report No. CO 2510-3000 vs. reel PA6: 1ISO X
Particle Emission (flooring) Particle Emission (flooring) Particle Emission

9

Material pairings : Material pairings : Material pairings :
= Ball/disc = Ball/disc » Ball/disc » Gripping elements
= Reel/disc = Reel/disc » Reel/disc » Ball bearing

\
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Database TESTED DEVICE®/CSM®

Overview
—
_—
% Fraunhofer m Manufacturer Tested Device® CSM® E Login
IPA

Cleanroom®
= SUitable
¥ Materials

Fraunhofer
TESTED
DEVICE

Certifying plants, equipment and materials for
use in cleanrooms

Fraunhofer Tested Device® / CSM® database
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https://www.tested-device.de/en/

~ Fraunhofer

| |PA

Fraunhofer Institute for Manufacturing

 Head of business unit = ' Engineering and Automation IPA
— Dr-Ing. Frank Biirger |
phone: +49 711 970-1148

* Business segment manager
— Dipl.-Ing. (FH) Marion Schweizer
phone: +49 711 970-1509

« Staff members of business unit
— Dipl.-Ing. Eileen Junghans
— M. Sc. Jasmin Burger
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We pmdur:ethe future

Sustainable. Personalized. Smart.
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