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PUTHIEE RS EPAEBERIZ MR ER (The following sample(s) was/were submitted and identified by the
applicant as) :
IR MR E (Sample Submitted By) 1 BRRERMNBERAS (TAIWAN UNION TECHNOLOGY CORPORATION)

< m&TE(Sample Name) : COPPER CLAD LAMINATE
& m AR (Style/Item No.) : TU-865

Wzt H(Sample Receiving Date) : 31-Jan-2024
Al B (Testing Period) :  31-Jan-2024 to 07-Feb-2024

ALK (Test Requested) (1) REBEFIEE - £%ERoHS 2011/65/EU Annex Il 25T 5= (EU) 2015/863 4]
A - &8 ok - NER - 2RISR - ZIRECKES, DBP, BBP, DEHP, DIBP - (As
specified by client, with reference to RoHS 2011/65/EU Annex Il and
amending Directive (EU) 2015/863 to determine Cadmium, Lead, Mercury,
Cr(VI), PBBs, PBDEs, DBP, BBP, DEHP, DIBP contents in the submitted
sample(s).)

(2 EHiAFHIEERER T —H - (Please refer to next pages for the other item(s).)

B &R (Test Results) : #2 B F—E (Please refer to following pages.)
#  #(Conclusion) : (1) RBEFARMHNERR - His - 88 & - ANEE - ZREX - ZREKEE, DBP,

BBP, DEHP, DIBPA I 45 RS RoHS 2011/65/EU Annex |IBEEETHEZ (EV)
2015/863 ZBR{EZSK - (Based on the performed tests on submitted
sample(s), the test results of Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs,
DBP, BBP, DEHP, DIBP comply with the limits as set by RoHS Directive (EU)
2015/863 amending Annex Il to Directive 2011/65/EU.)
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Signed for and on behalf o 2 mwses
SGS TAIWAN LTD.
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B BRI R (Test Part Description)
No.1 :  #@EE R (COPPER COLORED LAMINATE)

A4 R (Test Results)

AHIER A GE ==Ll MDL =R PRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
i% (Cd) (Cadmium (Cd)) 2E|EC 62321-5: 2013 - BURFERESEE | mg/kg | 2 nd. | 100
BHEHEE DN - (With reference to IEC
#8 (Pb) (Lead (Pb)) 62321-5: 2013, analysis was performed | mg/kg 2 428 1000
by ICP-OES.)
7 (Hg) (Mercury (HQg)) £3%|EC 62321-4: 2013+ AMD1: 2017 - L | mg/kg 2 n.d. 1000

KRB S EBIR BB E DT - (With
reference to IEC 62321-4: 2013+ AMDL1:
2017, analysis was performed by ICP-OES.)

JNEEE Cr(VI) (Hexavalent Chromium £E|EC 62321-7-2: 2017 - DIEESME-TI R | mg/kg 8 n.d. 1000
Cr(VI) KA HEHEET DT - (With reference to

IEC 62321-7-2: 2017, analysis was
performed by UV-VIS.)

—RHE (Monobromobiphenyl) mg/kg 5 n.d. -
TR (Dibromobiphenyl) mg/kg 5 n.d. -
=R (Tribromobiphenyl) mg/kg 5 n.d. -
MR K (Tetrabromobiphenyl mg/k n.d. -
— Epentabmmobf;henﬁ) £%IEC 62321-6: 2015 - ISR i/ mgjkg g nj. -
BB E (Hexabromobipheny) REEOMT - (W|t.h reference to IEC 62321- ma/kg z 3 -
= - 6: 2015, analysis was performed by —
IREIX (Heptabromobiphenyl) GC/MS) mg/kg 5 n.d. -
JURHEE (Octabromobiphenyl) mg/kg 5 n.d. -
TLREZ (Nonabromobiphenyl) mg/kg 5 n.d. -
+IREEE (Decabromobiphenyl) mg/kg 5 n.d. -
LR (Sum of PBBs) mg/kg - n.d 1000
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AHIER AR 5% Efu MDL LS MRiE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.l1

—REEEE (Monobromodiphenyl ether) mg/kg 5 n.d. -
_REREE (Dibromodiphenyl ether) mg/kg 5 n.d. -
= REKEE (Tribromodiphenyl ether) mg/kg 5 n.d. -
TR E KBS (Tetrabromodiphenyl ether) " e . | mg/k 5 n.d. -
FIREEREE (Pentabromodiphenyl ether) %Q,%.IEC 6232].'_6: 2015 - PSR 8/ mg/kg 5 n.d. -
rar— - Fe & 4T - (With reference to IEC 62321-
7NREEEEE (Hexabromodiphenyl ether) 6: 2015, analysis was performed by mg/kg 5 n.d. -
TREEKEE (Heptabromodiphenyl ether) G.C/MST) mg/kg g n.d. N
JURHEEZES (Octabromodiphenyl ether) mg/kg 5 n.d. -
JUREEEER (Nonabromodiphenyl ether) mg/kg 5 n.d. -
+REKEE (Decabromodiphenyl ether) mg/kg 5 n.d. -
LIRBABAF (Sum of PBDEs) mg/kg - n.d. 1000
#PR _EPRE T KEREE (BBP) (Butyl benzyl mg/kg 50 n.d. 1000
phthalate (BBP))
SRS T Bs (DBP) (Dibutyl mg/kg 50 n.d. 1000
phthalate (DBP))
AR — (2-2oE S E)EE (DEHP) (Di- mg/kg 50 n.d. 1000
(2-ethylhexyl) phthalate (DEHP))
MA PR R T s (DIBP) (Diisobutyl |£#IEC 62321-8: 2017 - MEEEH#&/= | mg/kg [ 50 nd. [ 1000
phthalate (DIBP)) SLAZRSHT - (With reference to IEC 62321-
MR PR _ 2 5fE (DIDP) (Diisodecyl |8:2017, analysis was performed by mg/kg | 50 n.d. -
phthalate (DIDP)) (CAS No.: 26761-40- |GC/MS.)
0, 68515-49-1)
K _HPEE — 185 (DINP) (Diisononyl mg/kg 50 n.d. -
phthalate (DINP)) (CAS No.: 28553-12-
0, 68515-48-0)
A _FEE — IF3# 5 (DNOP) (Di-n-octyl mg/kg 50 n.d. -
phthalate (DNOP)) (CAS No.: 117-84-0)
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AHIER A 7GE B MDL =R PRI
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1

SAK B 2 Bs (DEP) (Di-ethyl mg/kg | 50 n.d. -
phthalate (DEP)) (CAS No.: 84-66-2)

#R PR Bl (DMP) (Dimethyl mg/kg 50 n.d. -
phthalate (DMP)) (CAS No.: 131-11-3)

R _EPEE — IE/XEs (DNPP) (Di-n-pentyl mg/kg 50 n.d. -
phthalate (DNPP)) (CAS No.: 131-18-0)

R BB IECfs (DNHP) (Di-n-hexyl mg/kg 50 n.d. -

phthalate (DNHP)) (CAS No.: 84-75-3)

WA _PREQ-FEELSE)E (DMEP)
(Bis(2-methoxyethyl) phthalate (DMEP))
(CAS No.: 117-82-8)

2EIEC 62321-8: 2017 - Wi | mk9 [ >0 nd. -

AE BT - (With reference to IEC 62321-
8: 2017, analysis was performed by

phthalate (DIPP)) (CAS No.: 605-50-5)
R PR (S REE )RR ma/kg | 50 | nd. | -

(DHNUP) (1,2-Benzenedicarboxylic acid,
di-C7-11-branched and linear alkyl esters
(DHNUP)) (CAS No.: 68515-42-4)

IR _EPRE — (C6-8zi)(Els - =EC7 mg/kg 50 n.d. -
(DIHP) (1,2-Benzenedicarboxylic acid, di-
C6-8-branched alkyl esters, C7-rich
(DIHP)) (CAS No.: 71888-89-6)

FNRIRT TR MPREEERMBILERY) [£2EIEC 62321-9: 2021 - DISAEEBTE/E | mg/kg 20 n.d. -
(HBCDD) (a- HBCDD, B- HBCDD, y- FLIE DM - (With reference to IEC 62321-
HBCDD) (Hexabromocyclododecane 9: 2021, analysis was performed by
(HBCDD) and all major diasterecisomers |GC/MS.)

identified (- HBCDD, - HBCDD, y-
HBCDD)) (CAS No.: 25637-99-4, 3194-55-
6 (134237-51-7, 134237-50-6, 134237-
52-8))
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AEIER A A & ==Kiv} MDL =R FRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1l
& (F) (Fluorine (F)) (CAS No.: 14762-94- mg/kg 50 1230 -
8)
% (Cl) (Chlorine (CI)) (CAS No.: 22537 |z:BS EN 14582: 2016 - LB F@ATE4) | Ma/kg 50 216 -
15-1) # « (With reference to BS EN 14582

2 (Br) (Bromine (Br)) (CAS No.: 10097- (2016, analysis was performed by IC.) mg/kg | 50 n.d. -
32-2)

f# (1) (lodine (1)) (CAS No.: 14362-44-8) mg/kg 50 n.d. -

TEREIRERE X EBESE (PFOS and its £ZDIN CEN/TS 15968: 2010 - LU&HEE | mg/kg 0.01 n.d. -
salts) (CAS No.: 1763-23-1 and its salts) |#TSBBEEE 24T - (With reference to

2 E¥ M R EEE (PFOA and its salts)  [DIN CEN/TS 15968: 2010, analysiswas | mg/kg | 0.01 n.d. _
(CAS No.: 335-67-1 and its salts) performed by LC/MS/MS.)

R HE S EA % (C10-C13) (SCCP) (Short  [£321S0O 18219-1: 2021 - DIstHEMN &/ | mg/kg 50 n.d. -
Chain Chlorinated Paraffins(C10-C13) |ZEiE&E 24T - (With reference to ISO

(SCCP)) (CAS No.: 85535-84-8) 18219-1: 2021, analysis was performed

by GC/MS.)
I RER;-A (TBBP-A) £ERSTS-EXE-121 - LURMAEBTE/EE | mg/kg 10 n.d. -
(Tetrabromobisphenol A (TBBP-A)) &2 - (With reference to RSTS-E&E-
(CAS No.: 79-94-7) 121, analysis was performed by LC/MS.)
=T &5 (TBT) (Tributyl tin (TBT)) 23|S0 17353: 2004 - LISHBAE/ X | mg/kg | 0.03 n.d. -
=& (TPT) (Triphenyl tin (TPT)) 1B EIERIZR DT - (With reference to mg/kg | 0.03 n.d. -
_ T E#5 (DBT) (Dibutyl tin (DBT)) ISO 17353: 2004, analysis was mg/kg | 0.03 n.d. -
— = £145 (DOT) (Dioctyl tin (DOT)) performed by GC/FPD.) mg/kg | 0.03 n.d. -
S/E€ =T &5 (TBTO) (Bis(tributyltin) [H=TEHARERAESZ - mg/kg | 0.03 A n.d. -
oxide (TBTO)) (CAS No.: 56-35-9) (Calculated from the result of Tributyl

Tin (TBT).)
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AHIER A 7GE B MDL R PRI
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
B&E & (Polyvinyl chloride) (PVC) £EASTM E1252: 2021 - DUBITE#EIRAT o - Negative -

IMRICRE IR RIBEIEDT - (With
reference to ASTM E1252: 2021, analysis
was performed by FT-IR and Flame Test.)

8 (As) (Arsenic (As)) (CAS No.: 7440- mg/kg 2 n.d. -
38-2) £ US EPA 3052: 1996 « DI ERB S B

i (Be) (Beryllium (Be)) (CAS No.: 7440- |35 Y62 E D47 - (With reference to US | mg/kg 2 n.d. -
41-7) EPA 3052: 1996, analysis was performed

i% (Sb) (Antimony (Sb)) (CAS No.: 7440- |by ICP-OES.) mg/kg 2 n.d. -
36-0)

fE5E(Note) :
1. mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm
. MDL = Method Detection Limit (7515 RIS R {E)
. n.d. = Not Detected (R t) ; /\i*MDL / Less than MDL
"-" = Not Regulated (/R &)
. **= Qualitative analysis (No Unit) £ 5 #7 (BB 1)
. Negative = Undetectable [z (R1=RIF); Positive = Detectable 5% (2 ERIZ)
. A : MDLESTH /A IEEW 2 - (The MDL was evaluated for element / tested substance.)
#E /N (Conversion Formula) : AX = A x F
AX A F

= TE# (Tributyl Tin) (TBT) 1.0276

~NouhwN

atE=TEH
(Bis(tributyltin)oxide) (TBTO)
SBRE R (Parameter Conversion Table) :
https://eecloud.sgs.com/Region_TW/DocDownload.aspx?name=0thers

8. BRIEE AR - 288ILAC-G8:09/2019 - FRABE _t(w=0)sBFRAETRHEHHE ; REBUIRA - FEUHERZH
EHRLUAIG 45 REPR1EMLELER - (Unless otherwise stated , the decision rule for conformity reporting is based on
Binary Statement for Simple Acceptance Rule (w=0) stated in ILAC-G8:09/2019. According to this rule, the
judgement of conformity is based on the comparing test results with limits.)
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PFAS Remark :
IRBPFASEERMTE S TPFASYIBRISFELTE - BREKEIGR ZPFASE XEHEYE - Hul#ENBSEAEBER - BitEERA
FRra AR EABEREREEZEER - ARERBEREGRE CPFASYM A EHAMENRERS - NRPFASIEREECEES
FREARD  HEBEMFES R M & (FRIEBPFASYIBEERSHS - WABSPFIBRIREIEE ZPFASEL - )
(The quantitative technology of PFAS is to analyze the specific structure of PFAS substances. However, PFAS acid and its
salts with the same carbon number group have the same specific structure that can be identified. The tested results of the
analyzed specific structure cannot be distinguished to identify the contribution from PFAS acid or its salts. Therefore, the
tested results display the sum of concentrations of PFAS acids and its salts with the same carbon number group. The
concentration of PFAS substances in the below table have been included in the tested results, please refer to the table for
relevant information: (The listed PFAS substances are examples only, it do not include all PFAS salts with the same carbon

number group.))
BRI MERE CAS No.

(Group Name) (Substance Name)
2 E¥EER (Perfluorooctane sulfonates) (PFOS) 1763-23-1
ZHEFEEERE (PFOS-K) 2795-39-3
Potassium perfluorooctanesulfonate (PFOS-K)
EEFEERIE (PFOS-Li) 29457-72-5
Perfluorooctanesulfonic acid, lithium salt (PFOS-Li)
EEFEEEMEE (PFOS-NH,) 29081-56-9
Perfluorooctanesulfonic acid, ammonium salt (PFOS-NH,)
2E¥ERER " B (PFOS-NH(OH 70225-14-8

PFOS, B ELBRHTAY) ! (PFOS-NH(OH))
) o Perfluorooctane sulfonate diethanolamine salt (PFOS-
(PFQOS, its salts & derivatives)

NH(OH),)
EEEEBERINZERE (PFOS-N(CHs),) 56773-42-3

Perfluorooctanesulfonic acid,tetraethylammonium salt
(PFOS-N(C;Hs)4)

THEEEERE 3 PR (PFOS-DDA) 251099-16-8
N-decyl-N,N-dimethyldecan-1-aminium
1,1,2,2,3,34,4,55,6,6,7,7,8,38,8-heptadecafluorooctane-1-
sulfonate (PFOS-DDA)
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B2 MELE CAS No.
(Group Name) (Substance Name)
ZEFEERES (POSF) 307-35-7
Perfluorooctane sulfonyl fluoride (POSF)
ZHEFEERE (PFOS-Mg) 91036-71-4
Perfluorooctanesulfonic acid, magnesium salt (PFOS-Mq)
HEER T
. 05, 7%“2%"&% T E S ERER (PFOSNa) 4021470
( + Its salts erivatives) Perfluorooctanesulfonic acid, sodium salt (PFOS-Na)
ZEFRIERIKIE 71463-74-6

Piperidine 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluorooctanesulfonate

2 & ¥ (Perfluorooctanoic acid) (PFOA) 335-67-1
E/FER (PFOA-Na) 335-95-5
Sodium perfluorooctanoate (PFOA-Na)
EHFR (PFOA-K) 2395-00-8
Potassium perfluorooctanoate (PFOA-K)
5 ) EHFMIR (PFOA-Ag) 335-93-3
PFOP:QA’ EIEZ%M’Ew Silver perfluorooctanote (PFOA-Ag)
, It t t

( lts salts & derivatives) | = FroRT) 335-66-0
Perfluorooctanoyl fluoride (PFOA-F)
EHE¥EIE (APFO) 3825-26-1
Ammonium pentadecafluorooctanoate (APFO)
EHFREE (PFOA-LI) 17125-58-5

Lithium perfluorooctanoate (PFOA-Li)
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E:BiREER / Analytical flow chart of heavy metal

REBEUMNOREE Z &Y - RS2 8% - ( ANERRAEERS )
These samples were dissolved totally by pre-conditioning method according to below flow chart.

( Cr®* test method excluded )
| & - BB M / Cutting - Preparation |
v
| AR mESE / Sample measurement |
I

¥

| 7NfEsE Cr(VI)
## Pb/#§ Cd/3K Hg v v
A
— FE£E / Non-metal £ / Metal
FRBUR K AR /BRI T RS R | cal |
Acid digestion with microwave / hot plate ABS/PC/PVC | R+ £/Others v
7 v v #IKZE / Boiling
Dﬁ‘a‘?)li f@ﬁ@b/ %1}:5;)5160°C'F water extraction
B /Fi i issolving by H igesting
#i# / Filtration ultrasonication at 150~160°C +
| v v SAEBEER /
* + {Eﬁg"gﬁ#‘ﬁﬂ ,)t§ s Ey;kﬁ' t/ . Cool, filter digestate
Y Igesting a eparating to ge i
| 77 / Solution | | 38 / Residue | % 9 agueousgphage through filter
+ uItrasonncann | +
|
EtE R A / Alkali f Y Uﬂé\jédéﬁlﬁﬁ'?/
1) @®ARLE / Alkali fusion . ) iphenyl-
#% pH / pH adjustment ;
2) EESER/HC to dissolve | TP I d | carbazide for color
l MAZBEREE / Add diphenyl- *
A4 carbazide for color development DUER SR - T B3 it
PR BB S BIRBEEEE D/ v % - BARRBARE
Analysis was performed by ICP-OES BT B . B DE 540 nm RIRILE /
R AE /: K 7
v TatE 540 nm IR / Measure the
2042 / Data Measure the absorbance at 540 nm by UV-Vi
540 nm by UV-Vis nm Dy UV-Vis
spectrophotometer
spectrophotometer 7
x | #mus/Data |
1% / Data |
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LRHK/Z KRB AR S TiREE / Analytical flow chart - PBBs/PBDEs

HWIZAIEHIZER / First testing process SN
EEMERER / Optional screen process  =======:

3% / Confirmation process -

= mAIEE /Sample pretreatment
¥

HIER 34/ Screen analysis

lllllllllllllllllllllrllllllllllllllllllll
v

#mZERY / Sample extraction
X FEEUE / Soxhlet method

1
v

FHUR B/ i
Concentrate/Dilute extracted solution
1

ZEURAEE / Filter
v
SRMEBWEREE / GC/MS
v
g8/ Data
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OB S iIEE / Analytical flow chart - Phthalate

[ Bz 755%/Test method: IEC 62321-8]

REREE/ DK /
Sample pretreatment/separation

|

=l THF TS0k A fRZEE /
Sample dissolved/extracted by THF

:

ERERE /
Dilute extracted solution

!

REBNERZEIN /
Analysis was performed by GC/MS

!

B/
Data
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NIRRT RS RER / Analytical flow chart - HBCDD

AR /Sample pretreatment

#mZEEY / Sample extraction

HERBR/ HIE /
Concentrate/Dilute extracted solution

|
B / Filter
!

WsHREN/EREEI /
Analysis was performed by GC/MS

!
2148 / Data
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HESHIREE / Analytical flow chart - Halogen

RmBER/ D /
Sample pretreatment / Separation

v

NMERBERmBARRESD /
Weighting and putting sample in cell

WRIZSE/IRUT /
Oxygen bomb combustion / Absorption
WEEEERTE /
Dilution to fixed volume
VBtFRTEDT /
Analysis was performed by IC

v

21 /
Data
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ZRIEEVM(B2EAFH/2FFERENR/HABCEMESE) 2 REE / Analytical flow
chart — PFAS (including PFOA/PFOS/its related compound, etc.)

% mBIEE /Sample pretreatment

BERZERUAZER /
Sample extraction by ultrasonic extraction

v

EEVRGE/ B /
Concentrate/Dilute extracted solution

v

MRHEN/ BN MREEN St B Pl E L&D
#7/Analysis was per1‘LC)Cr/rnN<|eSci/b SGC/MS or LC/MS or

v

2148 / Data
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SiinER / Analytical flow chart
(ERR . 28X  ZaR =KX - HEE S/cA% - DBBT]

*Apply to: PCBs, PCNs, PCTs, Mirex, Chlorinated Paraffins, DBBT

i mBIEE /Sample pretreatment

BYWATIZEE /
Sample extraction by organic solvent

v

FEHRBR/ HE /
Concentrate/Dilute the extracted solution

s HBEN/EEEIHT /
Analysis was performed by GC/MS

v

##& / Data
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MRER-A 2FIEE / Analytical flow chart - TBBP-A

XmAEE /
Sample pretreatment

!

HBEKZERUAZER /
Sample extraction by ultrasonic extraction

!

R E R B /
Concentrate/Dilute extracted solution

:

PR ERRE D TR /
Analysis was performed by LC/MS

!

g1 /Data
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Bita s iRER / Analytical flow chart - Organic-Tin

B MAIEE /Sample pretreatment

BEATIZEE /
Sample extraction by organic solvent

v

Mo EMEMoTEN /
Derived by Sodium tetraethylborate

EIR R/ WE /
Concentrate/Dilute extracted solution

v
RAEBHT/ KB EFT D /
Analysis was performed by GC/FPD

v

248 / Data
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BRIFEMEAES TREZEER / Analysis flow chart - PVC

¥ mATEE /Sample pre-treatment

'

faeeEfl / Flame test

v

ANHED T / Sample analyzed by FTIR

!

aC-CISR &L /
Check wave-number of C-Cl bonding

!

g1 / Data
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TE(BELB)PTRIEE / Analytical flow chart of elements (Heavy metal included)

REUTHREEZGEY  RRETEAR -
These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ 2% 7%/Reference method : US EPA 3051A ~ US EPA 3052]

]

i

% - B m / Cutting ~ Preparation

'

AliEtmEE / Sample measurement

N

v
TR/ BB R/ SR B AV UROHE /
Microwave digestion with HNO3z/HCI/HF

'

#@88 / Filtration

v
v 578 / Residue

AYR / Solution

1) mRAERUE / Alkali fusion
2) EBREAME / HCl to dissolve

v
DB S BIR BB EDIT /
Analysis was performed by ICP-OES

v

248 / Data

* US EPA 3051A AEARAME & / US EPA 3051A method does not add HF.
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* BRR T WAREIRR - AIRRSE R Z & m/80 . *
(The tested sample / part is marked by an arrow if it's shown on the photo.)

ETR24107519

|z 7o
il

0

Ll
il

I ?‘w:mmhm

Bl ]

b

0
Il

il T.mhﬂ ;I‘H|lw -J\mhm‘ M

'
e ! et |
iz il el ‘ng]‘ I

** #{E4E R (End of Report) **
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