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1 Introduction

1.1 Purpose

This document is the material specification defining chemicals that may be considered “Poly- and perfluoro
alkyls substances” or PFAS. It should be used in order to understand which chemicals in material formulations
may be considered PFAS.

1.2 Background
1.2.1 Why PFAS

Poly- and perfluoroalkyl substances (PFAS) are a group of chemicals that have been used in a variety of
products in materials such as adhesives, coatings, inks, and plastics because of their ability to repel water and
oil and their great chemical and heat resistance. However, some PFAS have been linked to a range of health
concerns, can persist in the environment for long periods of time, and accumulate easily in biological tissue.

1.2.2 Upcoming Regulations %
As a result of human health and environment concerns, several j icti have proposed or passed laws

restricting the use of PFAS. Key regulations include, but are_ns{Nimi to, the following where additional
information is provided within each link:

EU REACH PFAS Restriction (Annex XV report - Pro r a Restriction). Definition of PFAS on page 4 with
examples on pages 17-22.

U.S. State of Maine DEP PFAS Notificatim@q%\e/ nd General Market Restriction (law)

=

The PFAS definition in this document intepided solely to follow the EU-based definitions in the regulatory
documents above.

1.3 Scope

This document defines what chemicals may be considered PFAS.

1.4 Terms and Definitions
CAS Number - Identifying number foraunique chemical

Fully fluorinated Carbon - Carbon atom in a Carbon chain that is only attached to Fluorine or other Carbon
atoms

Poly- and perfluoroalkyl substances (PFAS) - The definition of PFAS is derived from a modified OECD
definition that is also described in detail in the Annex XV report for the upcoming EU PFAS restriction. In italics
below is that definition, and afterwards are additional clarifications to that definition:

Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) carbon
atom (without any H/CI/Br/l attached to it). A substance that only contains the following structural
elements is also excluded form the scope of the PFAS definition: CF3-X or X-CF2-X’where X =-OR or

Document is not controlled when printed. User must verify correct revision before use.
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-NRR’ and X’ = methyl (-CH3), methylene (-CHZ2-), an aromatic group, a carbonyl group (-C(O)-),
-OR’, -SR;, or-NR”R”’; and where R/R/R’/R’” is a hydrogen (-H), methyl (-CH3), methylene (-CH2-),
an aromatic group, or a carbonyl group (-C(O)-).

Polymer (EU REACH Definition) - A polymer, according to the EU REACH definition must meet the following
threecriteria:

» Molecules must be distributed over a range of molecular weights
e The weight percentage of molecules containing three monomer units or above should exceed 50%;
e The weight percentage of any molecule of the same molecular weight shall not exceed 50%;

sp Carbon - Carbon atom bonded to only 2 other atoms, one bond typically being a triple bond.
sp2 Carbon - Carbon atom bonded to only 3 other atoms, one bond typically being a double bonds.
sp3 Carbon - Carbon atom bonded to 4 other atoms, typically all single bonds.

1.5 Acronyms
» PFAS-Polyor perfluoroalkyl substances

1.6 Reporting

PFAS must be reported to your direct suppliers. PFAS, if it is defin s\aolyAler (see definition in 1.4) must
be reported if > 50 ppm in a homogeneous material, and if it is ined\as a polymer, must be reported if >

25 ppb in a homogeneous material.
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2 PFASandNon-PFAS Examples

The following sections below detail examples of chemicals that are considered PFAS and not considered PFAS
based on the modified OECD definition above.

2.1 Poly-and perfluoroalkyl substances

The following include some examples of chemicals are defined as PFAS based on the OECD definition:

2.1.1 Non-polymer PFAS

The main group of non-polymer PFAS that are of concern are perfluoroalkyl acids (PFAAs; C,F2n+1-R) which
includes perfluoroalkyl carboxylic acids (PFCASs), perfluoroalkane sulfuric acids (PFSAs), perfluoroalkyl
phosphonic acids, and perfluoroalkyl phosphinic acids.

Examples:

F FR FR F O OH F FF FF FF F FF F O
F F S’/O OH
F 7

F F FF FF F F 0

EOF FF FF £o H F FF F
PFOA - Perfluorooctanoic acid, PFOS - Perfluorooctane s& PFHXA - Perfluorohexanoic acid,

CAS No. 335-67-1 acid, CAS No. 1763-23& CAS No. 307-24-4
Poly- and perfluoroalkyl ether (PFEs) m@@ commonly used in materials in electronics:
F
F F

Examples:

F FF F
FNO/\ i O
F
F F F F E FF F
Butane, 1-Ethoxy- 1,1,2,2,3,3,4,4,4-nonafluoro- , Propane, 2- (Ethoxydifluoromethyl)- 1,1,1,2,3,3,3-heptafluoro- ,
CAS No. 163702-05-4 CAS No. 163702-06-5

Other non-polymer PFAS include pefluoroalkyl iodides (PFAIs), perfluoroalkane sulfonyl fluorides (PASF), and
non-functionalized fluorinated Carbon chains.
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Examples:
F F F
R FR F . F
I F F3C)\/kCF3
F FF FF F F

Perfluorohexyl iodide, CAS No. 1,1,1,2,2,3,4,5,5,5-Decafluoropentane,
355-43-1 CAS No. 138495-42-8

Other examples of PFAS include chemicals with CF3 attached to an aromatic moiety or a heteroatom like the
following:

i
FsC—$—OH
o}

Trifluorotoluene, CAS No. 98-08-8 Trifluoromethanesulfonic aci

CAS No. 1493-13-6 &
2.1.2 PFAS Polymers &
Perfluoroalkyl polymers:

i :
oo 95
H F F

Polyvinylidene fluoride (PVDF), CAS Polytetrafluoroethylene (PTFE), CAS
No. 24937-79-9 No. 9002-84-0
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Side-chain polymers:

H H Ccl\ Cl
“FC—C -|:|-U_|_JC_E‘2H

|=o ’:o

¢ S

((|3H2)2 (?Hz)n

((|3F2)m CHs

CFs3

Fluorotelomer-based acrylate polymer

Perfluropolyethers

N
~C-0+C—C—F
‘o
F.F FF

/
F
{

O—0O—n

Perfluoropolyether, CAS No.
60164-51-4

SKYWORKS

O

2.2 Fluorinated chemicals thiat are not considered PFAS

2.2.1 Monofluorinated chemicals o

acarbonchain

icals without atleast one fully fluorinated Carbonin

If a chemical does not contain at least one “fully fluorinated” Carbon, it will not count as a PFAS chemical. This
means there must be atleast one sp3 Carbon that has covalent bonds to atleast 2 Fluorine atoms.

HF,C O
NN 0T R

1,2-Bis(2,2-difluoroethoxy)ethane, CAS

No. 1691328-94-5

0

PN

0] 0]

>_/

F

Fluoroethylene carbonate, CAS No.
114435-02-8
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2.2.2 Aromatic or alkene-based flourochemicals

Any chemicals that only contain Fluorine atoms either directly bonded to sp2 or sp Carbons are not considered
PFAS chemicals. See examples below:

FF
F
F F o
WKF o -
F
FooF \ /
Hexafluorobutadiene, CAS Fluorobenzene, CAS No. Fluorofuran, CAS No. 1,1-difluoro-2-methylprop-1-ene,
No. 685-63-2 462-06-6 2358-34-1 CAS No. 381-66-8

2.2.3 Inorganic salts or other inorganic chemicals

Any chemicals that have no Fluorine atoms attached to Carbon atoms do not count as PFAS.

F.1 F
Lt Pl
F7IF

F

Lithium
hexafluorophophate, CAS No. 21324-40-3

2.2.4 Easily degraded PFAS (specifically e PFAS structures)

uch more easily degradable PFAS structures due to
hydrolyzable structural elements. They specifically fall under this exemption in the PFAS definition above: “A
substance that only contains the follow tural elements is also excluded form the scope of the PFAS
definition: CF3-X or X-CF2-X' where X = -OR or -NRR’ and X' = methyl (-CH3), methylene (-CH2-), an
aromatic group, a carbonyl group (-C(O)-), -OR”, -SR’, or -NR”R”’; and where R/R/R”/R’” is a hydrogen (-H),
methyl (-CH3), methylene (-CH2-), an aromatic group, or a carbonyl group (-C(O)-).”

These are example of PFAS that ar

I
H.C o)
K SO
L
P F o F
(1,1-Difluoroethyoxy)benzene, CAS Trifluoromethyl butanoate, CAS No. N-methyl-N-(trifluoromethyl)benzenamine,

No. 124382-13-4 206436-43-3 CAS No. 213190-28-4
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3 Additional Support and Guidance

If there are any questions about the definition and scope of PFAS and how to report PFAS, please contact your
supplier who will forward any questions to their downstream supplier.

4 Guidance on Testing for PFAS

Testing for PFAS may be done in order to get an indication of PFAS uses in materials. However, no method is
going to be confirmation alone, and understanding the specific chemical structure and how it matches the
PFAS structural definitions above is needed in order to get complete confirmation.

Nationally or internationally certified laboratory must issue any test report. Supplier-owned laboratories are
acceptable if they are independently certified. One example of international certification is ISO 17025.

The following test methods are available to test for PFAS.

4.1 Testing Methods to Detect Small Molecule PFAS via targeted analysis

Liquid chromatography mass spectrometry (LCMS) can be used t C all list of small molecule PFAS
at low concentrations (~25 ppb); this list of substances can b on the lab. These methods are
recommended in order to rule out the presence of small mol that are capable of being measured by
PFAS analysis that are subject to the proposed 25 ppb restri n the upcoming EU PFAS regulation.

4.2 Total Fluorine Methods

Total Fluorine testing may be used as an indication but may also indicate inorganic or organic Fluorine
compounds that are not PFAS. Metho th DL of at most 50 ppm measured as fluoride anion (F-).
If test data shows F- is over the 50 ppirn limit sfated in the pre-published draft for the EU PFAS restriction, but
you are certain that the reading comes n-PFAS fluorinated compound, proof must be produced that

thereading is notcoming from a PFAS compound. This may include:

« A test report showing the presence of the non-PFAS fluorinated compound at a similar ppm level as the
measured total fluoride anion

« Genuine composition submission or a declaration showing the specific CAS number of the non-PFAS
fluorinated compound and an explanation for why the fluorinated compound is present in the material

4.2.1 EN 14582

All certified laboratories should be broadly capable of performing the EN 14582 methodology for total Fluorine
analysis. This standard specifies a combustion method for the determination of halogen and sulfur contents in
materials by combustion in a closed system containing oxygen (typically a calorimetric bomb), and the
subsequent analysis of the combustion product using different analytical techniques. This method will produce
a reading of Fluoride anion (F-) concentration in a material and typically has an MDL around 50 ppm or lower.
This will give an indication of PFAS in a material, but the F- concentration may come from other non-PFAS
fluorinated compounds. See above for how to provide evidence that the F- concentration is coming from a
non-PFAS source.
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4.2.2 Combustion IC (ASTM D7359)

Combustion lon Chromatography (IC) methods are more accurate, but only specific labs are capable of
performing this method to account for Fluorine compounds such as fluoropolymers accurately. ASTM D7359 is
one method used for Combustion IC.

5 Lists of most comprehensive, but non-exhaustive CAS
Numbers for PFAS

5.1 Disclaimer

Neither of the PFAS lists below contain the exhaustive list of PFAS. If a substance is not on any of the
followings lists, this does not mean the chemical is NOT PFAS. In order to have full certainty a chemical is or
is not PFAS, refer to the definitions and examples in previous sections.

o
&
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AppendixA-PFAS CASNumbers

The following regulatory lists are available for consultation to understand relevant CAS numbers that are
defined as PFAS:

« EPA (Environmental Protection Agency) PFAS Master List: https://comptox.epa.gov/dashboard/chemical-
listss PEASMASTER

« OECD (Organization for Economic Co-operation and Development) Portal on Per and Polyfluoroalkyl
Substances:  https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-
polyfluoroalkyl-substances.xlsx

The EPA list is larger and more comprehensive than the OECD list but it is not exhaustive (see disclaimer

' S
%)
@QQ
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1.1 B 3

1288 3

1.2.1 PFASA'EE (274 5B H 3

122 SEOITH 3

1.3 #i[H 3

14 BELES 3

1.5 EF3E 4

1.6 s 4

2 PFAS & 3EPFAS O fil 5

21 R ZALAATILFULEEME LORLTLAOTILFIES 5

2.1.1 3ERY ¥ —PFAS 5

2.1.2 PFASHKR U <~ —

22PFASICEZE L 207 vy EARIEEWE 7
221 ) 7 vEEShEZ{EEYME ( KERHEIZ NERENDERBRIMEEME ) 7

222 BBHEFEEIETILY UR—Z D7 8

223 EEISIEF - 1L T DD EE(ES 8

224 D INOTUPFAS ( RERAER ASIBIE ) 8
SEBBMYAR—FEAMI TR 9
4PFASOTAMIZETHIHA TR 9
41 3 =45y bR EBEOTES FPFAS: YT 5T X M 9
427 v EE 9
4.2.1EN 14582 9

4.2.2 #A%IC (ASTM D7359 ) 10
5PFASO&R L BIEMG (= LPFZEITIEA L ) CASES ) R K 10
51 REEIE 10
TE%A - PFASDOCASES 11
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BEEERTOMRUEKRETYT - MREER - EOEEMENPFASER LI 6D EHET H-DIC - KEZ
FRALTCESL .

12 5=

1.21 PFASH EIREIZ 7 5 I8

PFAS (AR U ZILAOTZILFIMEEME LCRLTILAOTILFILEEY ) (& KOHEELCCHEYL - Bh
EERMECMAEEBEZI TN END FEEF I—TFTA VT AV TIRFYIRE e BER
CEAIATVREEMEO—FHTT - LHL - —EOPFASIEE~ REELORBELEELNH Y  BIEPIC
REEEEL - £RAEASGCEBLOTOVHENHY £ -

1.2.2 SEDORHF

ANEDREPERE~DEEA S - PFASOERZHIRY 2 7537 DD TREEFTRENTVE
T EGREELTUTDHDONZETFONFET ( L_ NEEA) B VIRICHERBHENITC SN

TWEY -

EU REACH PFAS#RH ( FifEEXVL R - i * PFASOEREIZDWNTIFAR—T ~ FlIZDWNTIE17~
2=V EZRLTLEE L -

KE A1V INRIBRET OPFASBIHZEN & L U—MREIHERE] (5= )

AEDPFASOEEIL » LEEDOREINEICHKHE SN TV IEUR—ADERICHS CEDHAEERNE L TVE
4 .

1.3 &2

COXNETIE PFASE RGBS N AEFMEICOVTERL TVET -

1.4 AR LER

CASES - REDEFNEDHAIES

REICTvRIESNERR - TV RFEETOMORRRFOHETL TLHIREEADKRRF
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THHEE -

RY<— (EUREACHOER ) -EUREACHOERICL S & ~ RUXT—FUNDIODDOEEZ /=T HDOD
EHEWVWVET -

s NFMRABNFEIZOTML TS °
DFBEUZIEULZTCHNFOEE/NR—t > bHB0%EBA TS °

« NFENELDFOEE/N—t 2 bAS0%EHEZ TLVEL -
SPRE - END2DDRFOHICHEEL TLDIRERRF - BE ~ 12 %E%G °

SP2ARE - EFNDIDDRFDHAICHEEGL TLEIRERF - B -
SP3RE - ENDADDREFIZHEEGL TV IRERT - BE @ .

1.5 BE=FRR

« PFAS-RY ZIAOTILFIIEEME =TI TILFILIEEY

1.6 3

PFASZEEDY 74 V—ICHET HNE FY PFASHRU X —LERSNDGE (14DEEES

) - HBEMRITS0 pppZ A D HEEWMENNETY - RUIT—ELERINARVNIGFE - HEMKE T25 ppb
EFHBASBAlIHWENNETT -
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UFDE72a>TlE - EHOBEEEN-OECDDERICE DV TPFASE REGEN DIEEMELPFASE R
ShBWMEEMEOBICONTEFL CHBLET -

21 ARV LA OT7ILFIMEEME LTCRLTZILAOTILFIIEEY
BUFIZ - OECDOEEIZE SN TPFASE BEE SN B EEMBEDOHIE N DARLET -

21.139ER ) ¥ —PFAS

METEERDIERY T—PFASOEA T IL—T1F ~ UL TILABTILFILE (PFAA » CoFans-R) THY ~ <
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5l -

F FR FR F O F FF FFE FF F §§FFFF
FW F

OH OH

//
P E FFFFFF F FF FF f FFFF
F

F

PFOA-~I)LI LA OF Y 2 Uk - PFOS-~I)L 7 )L
CAS&E5335-67-1 RV

PFHXA - <L LA OAFHY Y
B - CASES307-24-4

ARUZILAOATZILFILI—TFILELDC
FERIATHWET -

A7ILFILIT—TILEEY (PFE) © ~ EFHESOMRIZA

5l -
F
F|_F
F FF F
F (e}

FNO/\ E ~

FE FF FoFF

TR ~1-T 8F3-1,1,22334,44-) )L FONRY 2-(ZhFITTAAOAFIV) -1,1,1,2333-~T4
7 O-+ CASES163702-05-4 JIJ)LAO-- CASES163702-06-5

FOMDOIER Y < —PFASIZE ~ R TIILAOFTIILFIILI—T R (PFAI) ~ RULTZILADOTILAY ZILKZIL
LAY K (PASF) - FEREM Y vRIEREHG EAHY FT -
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F F F
FRFFR F . e
|
F F3C)\/kCF3
F FF FF F F
RLTLFAAFIILT—T 1,1,1,22,34555-Fh7 LA DR 4
K « CASE 5355-43-1 > -~ CASES138495-42-8

PFASO T DDAl E L TIE ~ CE3AFEBRRDITHE L TODEFPEL - LFNOLSGATORFNH Y
ESEEE

i
FsC—8—0H
0

Trifluoromethanesul, o

Jz)AoklLITY =S
NUTLAARLIY  CASES CAS No. 1493-13

98-08-8

f(?\ >
21.2 PFASR ) v —

RLZLAOATLFILRY) 7 —

F

H F
o 443
H F F

Ky 7vfe=Y7> (PVDF) . CAS RYFMZT70F BT FL Y
#'524937-79-9 (PTFE) . CAS%59002-84-0
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TELTvRbShE, REMOUEEFATVARWNMEEYE

5(X - PFASERRGEhFEA - DFY D
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222 BEETFIXTZILSOR—ZOTILAOY I HIL

Sp2F = [EspIRRICEEE T T 27 vERRFOAZ2CIEFWEIL - PFASIEEYBE L ERGESEEA - U
PoflEa2RLT a0 -

F F
F
F F o}
Y O g
F
FooE \_/
NEHT LA DT R T A EAYE . CAS TnvAr7 5>, CASES 1,1-Y 74 m-2-2AF )71 /R8-1-1

>, CAS# 5685-63-2

223 BRIBEF X Z0tOEEIEEYE
7 VERRFNIRERRFICEES L TORWMEEMEL - PFASERGEnFEHA -

F

| F
DN
Li*t, P

F7ITF
F

NFH A Y VRY F 7 L. CASES

2.2.4 ARSI DOFVPFAS ( RERHY

IR  MIKDBEORE R B EERZD =8 T UVPFASIEBEE RSN BHPFASOBITY - ChiblEtE
MOPFASDEEIZH T 2RO EMIZZY L TROBEBEROHESTYEL - PFASOES D EHEH D
BRONE B o CF3-XE(EX-CF2-X' » 22 TX = -OREFIE-NRR *X = AFJL (-CH3) « AFL Y (-
CH2-) ~ E&IEE - HILRZILE (C(0)-) *-OR” - -SRELIEZNR'R” - L TR/R /R’ / R"HKZ
(-H) © AFIL (-CH3) * AFL Y (-CH2-)  HEBEEELFHLRZLE (-C(0)-) ThHhdEHEE

PHPASHEE )

5
HsC 0]
K SIOY o
Y r
F F F O F
(1,1-v7)vtnz bFy) Xy MU ZA O AFLT R, N- X 7L -N- CRYZ)vAa XFIv)

> . CAS?'5124382-13-4 CAS% 5206436-43-3 Ry ¥ 7 3, CASE 5213190-28-4
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B SKYWORKS
BEMYR—bETA AR

PFASDEZ L B - PFASOHMEFRAICOVWTEBAH OHFE T4 v—I2EEL T EE - ¥
TAV—N -BEENROY T A4 v —IZERELET -

APFASO TR MZETHAA TR

MR TOPFASOERRRZLIET 2702 - PFASOT X FNTONOHENHY ET - =L ~ FhOH
THERXRTEDIFELEEET EBENAERBEL - ThHPFASOBEDERL ED LD ICERTH0 21
BELGWRY T2 QERICEGTYERREA -

TAMREE - BERNTRESNREWKE - FREERNICRESNZREBBELARTLEZLOTHIMNEN
HYES - TT AV —OMBTLREMBEOERE - T OREEBENIRT L ZHBEICL > TRES N TS
BalcfuanEzd - BERBEDO—HFIE L T - 1S017025%8% Y i?’%

PFASOT X MZlE ~ U MOT X bR EERTEET -

413 =7 v b ERWTES FPFASZ 1R hF33E

BIE O NS TEENH (LCMS) ZfEA (L ﬁ/\% VREED ) X b EEIRE (~25 ppb) TR
HTEET - ZOU X MIRAKEBEICL> TER % £¥9 - TN b DFEE - SEOEUPFASHETIT
RESN T 525 ppbHlfROIER E A D ~ PF VEIBERE D FPFASOBFIEZRINT D= (CHE
nNEY -

4287 v &£E

2T YERTAMIPFASERET H-OICEATEETA - PFASTRAVERE-EIARO T vREGYER

BT 50l HYET - COFETIE - T viEMBAF Y (F-) & L THES N SEmA50 ppmDMDLA A
ETY > TAMT—ZTF-2EU PFASHIBROSBRIARRICEEEH ST 550 ppm?D ERZ E[Bl> TW 255D
D~ TN HHIEPFASRD T vRAEENICEKT 2 2L EATHHHEE - AIEEAPFASIEEYICHRKT
2HDTHVRAZEZFR T dMENHY T - RSB ICERDELIBZLDONZENET -

« EEPFASZ 7 v RIBEEYN ~ BIRES =27 vit¥leA 4> L RAEREDppML NILTHEET D EERT
TR MRS

+JEPFASA T v REELEV D EARKN B CASES2idE L - EROEEVEEARBESEFTLFESE LU
ZOYWEDIEPFASHE T v RLILEYN S EN 2 IBADEAA

4.2.1 EN 14582
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TRTOREREMEITE - 27 v EAHOEN 14582F 5% MBL B TE B EARDOhET - CDE
Eid BELSCHBATORE (BEIRBIUEAVA) CL-> THEONODL Y B L CRENSHEEE
TTBMIEEL - TOBOE 2 AN ERE BN RBEERIOAFICS>VTHBT 26D TT - COIET
EMEICEENE T VMRS A (F-) OEEABES A - MDLIEEE50 ppmBEAZAMUTIZ4Y £
T CATHETOPFASOABA DAY £T4 - F-0RBEFEHDIEPFAST v EILEEMICERT 5 T4EM
RBYET o F-ORENIEPFASEHR TH 5 = & DHHORHICEL Tk - FROHAE CBREEL -

4.2.2 JRJ5IC ( ASTM D7359 )

WA F> o0 NI 7 (IC) EZOHFMBELNSL ~ JVREGRBEDT vy RIEEWEZERICHAETER
I COTERERRTE SREEBIEIRONTOET - ASTMD7359ERRICTHEAS NS TIIEDID T
4 .

5 PFASO&®EENG (=ZLAEWNTIEZL ) CASES

51 REEIR

PURNDOPFASU R hDWEh e ~ $NTOPFASEMZEL HITEHY FHA - HAEFPELLUT O

TROUZXMZHELHINTLARLTH - ZOYEN TR EFRY FEA - EFWEHNPFASTH B /
PFASTIXR W & ZEXRICHER T 2 I2IE BIOE Y COEREHESRL TSV -
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TiEA-PFASOCASEH S
BRI R N #S8E(IC  PFASE L TEBS N TL 2BECASESEBBL T 2E 1 -

- EPA ( KEIRIZIREIT ) DPFASY X4 — ) X I : https://comptox.epa.gov/dashboard/chemical-lists/
PFASMASTER

« OECD ( #FMARKEME ) ORIV T LA 07 ILFIEEME LT LFOTILFIEEYIZET S

R—4AJL : https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-

polyfluoroalkyl-substances.xIsx

EPAD U X NMIOECDD ) A h &Y 1 REAARECEBRENG LD TIN s INTONPEZREL T AL T

FHYEFEBA (LEKODRESEZZR ) -
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1 M2

1.1 55

1.2 8§
1.2.1 PFASE [t & 0| &7
12282 13

1.3 el

1.4 80| % HoJ

1.5 2t0f

1.6 21

A WO W W LW W W

2 PFAS 5! H| PFAS2] Of
2.1 231318 E
2.1.1 H| £2|0{ PFAS
2.1.2 PFAS Z2|H

EtadtoiLt Ol Y Ble shef2 2

N
N
U
M
>
(7]
Hu
.ﬁ
ot i
mn
ﬁ
® ©® ® N N o o o O

F7t XA AKX

13
©

4 PFAS HIA Eof Cjgt X| &
41 BXN BEME2 ESH AEXI PFAS 25 E|AE dity
4.2 HH| 24 v

4.2.1 EN 14582
4.2.2 A2 IC(ASTM D7359)

© © O © ©

5 PFASOl Cit 718 ZEH0|5| 2Tt CAS = =5 10
5.1 1X| Afgt 10

E A-PFASCAS HHS 11
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1 )\1 =
| -
1158
2 EME =SS E E= PFASE 4T E = U= S22 Holote A A AFZFYULICH 2 EAM= AHXf 20| PFAS
2715 49l el 2 U ofset7| s A B E L Th
1.2 A

1.21PFASELCIZE=0|&

t=otelel = (PFAS)2 21t 7| S At Hot= 7| st Fot Listebg SILN B8 2o MAH, 2T, 43, Eet2E S Thget
HE0 A8 E = stetE2E A5 Y LCH JofLt €7 PFASE Lot g EH o 2B LN, 80| F7| 2 X S50 Y=t =
Ao g Mg

OI7tol AZ Sl =t 0f Ciot 221 2 Qlsf 0] 2f 2het X| H 0| A= PFAS AHE 2 A B EO0[Note| ALt St ST FR
T =CHS0| ZatE| X 22 23 oM =T E E7HM S &l = E 2 0o AN *LI Ct.
EU REACH PFAS Restriction(£ & XV 2 1A - X| st Argh K| ). = AT 0| X| 0], Of| A| = 17~22T| O| X| Of| R} &

L|CF
0] = O 9 DEP PFAS Notification Requirement and Ge@@\&ket Restriction(1 &)

0| M| PFAS F2l= ¢l Al EA12l EU 7| 28 it = °|EE| A& LICH

IEHA - BA TE CHE B4 ARIOIBH R RG] A AL 0| B4 UK}
P

231512 (PFAS) - PFASS| HOl= =4 & OECD Ho|0 M 7t 2 40| 8% EU PFAS X|gtoj| CHst 22 xv 2 2 M0f

SRS 2 YT O ASLICH i 2 ol= ot 2{of O| B M 2 EA|Z|0f o0y, 1 5o = 2| of CHH 7%*&%‘ | A& L L,
(H/CI/Br/I7t R E| K| F2) StLE O] of 2| &t M S| 2 A%} E O & (CF3)'I“ & &l (-CF2-) Et A |IX
A L3 CF3-XE = X-CF2-X'(X=-ORE+= -NRRO| L X'=T| & (CH3) HE(CH2-), &eE 15 2L
g =2 1 &(-C(0)-)), -OR", -SR'EE = -NR"R"(R/R/R"/R"2 =2 (-H), 1| & (-CH3), H| & 2l (-CH2-), &t et F O &
EEIEEY AE(C(0)-) FE RAD EESH= SR T PFAS O QoM F QI E LC

Z2|M(EU REACH 89|)-EU REACH g9|0f & Z2|M & ChZ M 74| 7| &2 S50l 0F 2 LIC.

o AL 2R Helof 2

M 7§ O| & O] CHeka| THR|E Zotol= 22Xt T WES0|50%S = 1tslof &
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« PFAS-Polyorperfluoroalkylsubstances (12 3}

1.6 211

)

oMz gl 39149 8 &

L|C} PFAS7} 2

k

A o 2 28f0F 3

L=
=l

PFASE A&

O &2 18 OF ShL| Tt

f
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o2 FOLX 2 E2 72 =20 M 25ppbE =
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2 PFAS 5! H| PFAS2| 0f

SKYWORKS

ChS MMM = 29 = = OECD § 2| 0j| 2t PFASE 7t 3 &l = 2t st 2 R 1 PFASE | X| S 3t E 0| O E XHA|
o dHtLICt

2.1 1123318 E

OECD Ho|0f (2t PFASE HO| &l = otst 22 o Y& 0 = ChS It Z& LT

2.1.1 H| Z2| M PFAS

QHME|=H Z2|HPFASEHER Q2 UZ 2B AAPFCA), HER2Q2U7HSAHPFSA), HERQEUZ TAZEA T
EFe=2dZd T ALMS Lottt HEFQEYZLPFAA, CoFona-R) 2 LI CE

ol

FR FF FR F O oH

PSS

F F FF FF F .

PFOA - Perfluorooctanoic acid,
CAS H3 335-67-1

F FF FF FF F

acid, CAS 3 1763-23-1

PFOS - Perfluorooctane Sl@

R FR F O

S/P

FEFF

OH
FFFF

CAS B35 307-24-4

CtE ot 2 at=3tstet OB 2(PFE) 2 22 T A %@& HHY O 2 AL & L|Ct.
ofl: <§ é)
F FF F
FNO/\ F SN
F F F F F . Fe ¢

Butane, 1-Ethoxy- 1,1,2,2,3,3,4,4,4-nonafluoro- ,

CAS 13 163702-05-4

2| PFAS=LHEZF

CHE B Z|
Blot Bt A0l 2R E LICH

2l o

LEUZ 8 ETHE(PFAI), I

Propane, 2- (Ethoxydifluoromethyl)- 1,1,1,2,3,3,3-heptafiuoro- ,
CAS H15 163702-06-5

2 Q2ISIE(PASF) XL H| 7|
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ofl:

F F

F
R FR F . F
|
i o e,
F

F FF FF F

Perfluorohexyl iodide, CAS 'H = 1,1,1,2,2,3,4,5,5,5-Decafluoropentane,
355-43-1 CAS S 138495-42-8

PFASS|CHE 0 O = & &% 20| Of E| EE= ChE 1t 2 2 o[ B 2 | X0 CF37t R At &l Stot 2 E 0| X3 &

i
FiC—$—OH
o

Trifluoromethanesulfonic acid,
CAS No. 1493-13-6

Trifluorotoluene, CAS %
98-08-8

2.1.2PFAS E2|H @&

HER2YY F2H:

1] :
fo-od 454
H F F

PTFE(Polytetrafluoroethylene), CAS

PVDF(Polyvinylidene fluoride), CAS H=
= 9002-84-0

24937-79-9
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ALOIE H|Ql E2|o:

H H Cl\ Cly,
e,
o}

=

(0] (0]

| |
((|3H2)2 (?Hz)n
(?Fz)m CHs
CF3

Fluorotelomer-based acrylate polymer

HERLREDMHZ2

LN
F{C—C—0}C—C—F
| ni ]
CF,F F

Perfluoropolyether, CAS H%
60164-51-4

stet= 20| 2 -0 2 astEl BTt otLt O ZeE|Of QA 2 B¢ PFAS 218t =
=2 U0 SF 20| E sp3 EFATFSHLE O] 2L0jOF LT

HF,C_ _O
N0 R

1,2-Bis(2,2-difluoroethoxy)ethane, CAS
HS 1691328-94-5

Fluoroethylene carbonate, CASH =
114435-02-8

Document is not controlled when printed. User must verify correct revision before use.

“Skyworks Solutions, Inc. — Proprietary and Confidential Information”

SKYWORKS



Skyworks Solutions, Inc. .,
SKYWORKS

5260 California Ave
Irvine, CA 92617

2228SZ = SN SRR SISIEH

HAHZ ESotE olotE 22 PRFAS St 2 23 & X| gLt org e O & H =5t

sp2 E=sp EHAO A H AR 24
MAQ.
F F
F F
F o}
VYH ] -
FooF \_/ F
Hexafluorobutadiene, CAS Fluorobenzene, CAS 'H= Fluorofuran, CAS H= 1,1-difluoro-2-methylprop-1-ene,
3 685-63-2 462-06-6 2358-34-1 CAS 3 381-66-8

=
D EOISEH S PFASE ZHFE[X| 5L O

F
F\ | /F
Li", ﬁ"\
F

Lithium hexafluorophophate, CAS &
21324-40-3 &

2.2.4 87| 23l == PFAS(59| M 2| E PEAS @
S 2 7t 28 7tsst 12 QA 2 Qld| HAN= o 758t PFAS 22 7tFE|= PFASS| 0 2, £9| £ PFAS H 9

TTO
o] 0| 0f| | 0f| BH kLTt "EE Sk CF3-X EE '(X=-ORE=-NRR & X'=H| E(-CH3), Of| 2 T (-CH2-), & etH
"R”(R/IR/R"IR™Z =2x(-H), O E(-CH3), H| & #l(-CH2-), W=

&, 7I22 9 JE(-C(0)-)),-OR”-SR'E=-NR
18,7122 Y IE(-C(0)) FZ 22U Zdts EXE PFAS HO| #2(0|M &2 ELct:
T
H‘”CXO FXO\H/\/CHG F>(N

(1,1-Difluoroethyoxy)benzene, CAS Trifluoromethylbutanoate, CAS 'H = N-methyl-N-(trifluoromethyl)benzenamine,
H 124382-13-4 206436-43-3 CAS H= 213190-28-4
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3F7HAI - HA[H

PFASC| 0|9 B9l 9 PFAS &1 0] Lfs) Z20| 9= 39 B UM RAHIAIL. 8IS BF UMM E 519 B
X‘” 0-” Jél 09 X CtS 74 Ol |_| |:|._

4 PFAS H2E 0 Lot X| &

= 20| PFAS7F AL E| =] Itofot 7| [0l PFASHAES =A% = QS LICH DL O S BEo 2 201X =
° YA B PFAS T F 2| €| AE| £ 0|3} AE LI,

=
O, 2HH ot A| =015t 2 B 71| X I Bhot 71 28 of BHH| 9/ Of
A

=
AYEE INHOR ASH BN HAE BTN LA OFBLICL HHYH 2R UHUSE
o
o

41 BH EMS St AR PFASHE HI2E YUY

% A=0tE 12T B SAMY(LOMS)S ALBEI0 K5 & (~25pph)2 ARARRAS B2 AEY 4 UsLITh of B
S22 MM ma PabE 4 YSLCH 2 20 E EUPFAS T O A HEE [s10] 40| 5= PFAS 242 £3)
=HE 4 9l AEXIPFASS| ZXHS HIF 5121 T 0|33t 2 S AR Sh=2loNE S Y T}

24 Ax, 27| i Q7 B4 BBBS LIEIE & YSLICLE

UO{OF SLICH B AE HO|H O M F-7+ AHH ZEE EU

4.

DEQSEH HYM2 A 24 2M S RIS EN 14582 HEHHE 2 HASIH Y = UO{OF SHL|CE O] EFE2 A (YEHY
CRAUYZY EEHE Lalst= LHE A|ARM AL o) 22 LY S22t 2 a2 FH60 THE 24 7|2 A8t
O] A MEES 24 24617 It A WHES AL Ol S MESIH ZE L 24 S0|2(F)sEE5HE =
O, 25 MDL2 2 50ppm O| 5t 4 LICt O| 2 QI8 =& L PFAS7ZtLIEHE 4= U X|BH F-&5 =& CHE H| PFAS 24 3} 3t8t
SO M HZE 2 UAEUCHF-5Z7HH PFASEXNO0| M LI2CHE SHE MAISHE 22 M AW E 2 HESIUAIL.
4.2.2 HA IC(ASTM D7359)

dA0/23 I

23 ZOtEJjT(ICc) Lo Fetslx| 2t EF A A
Hz|g 4 Q& LICH ASTM D7359= QA |COf| AFR E| = B g 0!
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5.1 1 X| A}t

Ot2l PFAS =52 PFASS| 2t et 50| OfgL|Ch Ef5 550 &
K| OF LR £ 2t 3| & of A =I5t 2 B O] M o] F 2

=

=2 = PFASY + QlSU L O 81315 B 0| PFASY
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HE A-PFASCASH S

CHE M S 52 T XS0 PFASE Yol &l 2HEH CAS B2

"
2
o

T ASH L

» EPA(Environmental Protection Agency) PFAS OtAE &£ https://comptox.epa.gov/dashboard/chemical-lists/
PFASMASTER

- 1= 3}1351eHE 0| 2+$FOECD(Organizationfor Economic Co-operationand Development) & E: https://

www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-polyfluoroalkyl-
substances.xIsx

EPASE2 OECD RS ELHEH 30 ZAHMO|X| 2 A FE2 O LICHRI o HA ALS FZ),

i B

&
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Note: Simplified Chinese Translation is as follows
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B
1 &7
1.1 H#
1285
1.2.1 At AZEMEER PFAS
1.2.2 B EheR0 5 R
1.3 B8E

1.4 RKIEFE X
1.5 §FB4EHEE

1.6 RE

2 PFAS #13E PFAS Rfjl

21 ZENZaREEYR
2.1.1 EBE PFAS
2.1.2 PFAS &%)

22 AET PFAS IZ&{ELFm
221 EEPABEED N 2EARRFH—AS
222 FEEAREESALF R
2.2.3 FAlzhs Efth T AE
2.2.4 ST &R PFAS (RER R PFA

3 EthZFHMES

4 PFAS 2 lli5R
4.1 BRI E@ES AL/ S F PFAS B9 MT5 %
4.2 BEE
4.2.1 EN 14582
4.2.2 PIREF GBI (ASTM D7359)
5 PFAS R HEH FIFREER CAS fRSI5E

5.1 &353R

Mt A - PFAS CAS RS
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s A

11871

11 B8

AXTBE—OMRAE - EX TOgEHUNE@8NZHEREY R (PFAS) b= m - BSRAXTER 7 #@Ban

fo PRI = MmOl BE# I8 PFAS -

1.2 5=

1.2.1 R LEASEER PFAS

£

mEF -~ JRE - HSENBRERMEmME - B2

b FEABSEEMARDERER -

aNZaREYR (PFAS) 2—4AEFEm - REEBM/KME RS K B BRTHEFA MM - mRAT
a © - AL PFAS OJBERS|IA—RIEFEOR - oI RPGFETHIER

1.2.2 BIIReSERHERYEN

ZRAALBEMMESEOOD - ZPMEEBXSRNIBEI (R FAS RUA#E - EBZNEEFEA
PRTLUFIRFIME (B EEPRETEZER) !
¥R 2 REACH PFAS PRI (Ff = XV k& - IRAIRS) - BB 4T - RBNEINLSE 17-22 71 -

&

RSP PFAS & XN & BT L 2R S A PR IEER BRI E X -

EE R N DEP PFAS 3B Z 5K F1— AR 37 PRENET

1.33EH

ANREN L MEAEF MmO AERAA  PFAS

1.4 RIBHEX

CASH S -lE— L mAVIRAIS

Ea B - P ERB R E MR FRIKERF

ERMNZBRGEME (PFAS) - PFAS WENXIRE OECD WIEITENX - M XV iRE Pt iF 4R 7 BN SEiERY
KRR PFAS R - FHRIRMEFABRENX - ZEMIFFHAFZN 2 E X FT AR

2EE2V—12a8FE (CF3-) SIFE (CF2-) WIRFIEAYR (AMBERE H/CYBH) - XEZLLF
EMTENYFR T ATE PFAS EXHSEEN : CF3-X 3 X-CF2-X'- Hth X =-OR 3 -NRR B X' = B E (-
CH3) - TR (-CH2-) - 3&E - & (-C(0)-) - -OR" -SR' 5 -NR" R™; E% . RIR/R/R" 25 (-
H) - BE (-CH3) - TERE (-CH2-) - HEEHHE (-C(0)-) °
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