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BT RIS S RGAPERERIZERER (The following sample(s) was/were submitted and identified by the
applicant as) :

EIE MR (Sample Submitted By) . BEEREFRHARAE (MACRONIX INTERNATIONAL CO., LTD.)
% m&E(Sample Name) : WAFER NOR

15 o BLsR (Style/Item No.) . 12" WAFER

5] E4R3I%(Order No.) : 4500098291

Wzt H(Sample Receiving Date) : 11-Jul-2022
AIE HARE (Testing Period) ¢ 11-Jul-2022 to 18-Jul-2022

AL Hw K (Test Requested) (1) KIBEEFIEE - £%&RoHS 2011/65/EU Annex || R E{EET#§< (EU) 2015/863 I
i fn ok - NERS - ZIREK - 228K EE, 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).)
() HiAHIEERER T —H - (Please refer to next pages for the other item(s).)
Hlit 45 R (Test Results) : # 2B N —H (Please refer to following pages.)
i i (Conclusion) : (1) REEZFEREHENER  Hi - #8 &k - NER - 2REK - ZREKE, DBP,

BBP, DEHP, DIBPHY Rz 45 HSROHS 2011/65/EU Annex IBEEE]EZ (EV)
2015/863 ZBR1EZESK - (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.)

ned for and on behalf &
S TAIWAN LTD. ; -
Chemical Laboratory - Taipei PIN CODE: 59BB6BAD

Tr;}%rg/ Depart&nt Mal
S il
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HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
MR TTRIEZTEZEEDTEL99E (NO. 19, LI-HSIN ROAD, SCIENCE PARK, HSIN-CHU, TAIWAN, R. O. C)

B BB (Test Part Description)
No.1 : &aE (WAFER)

AR (Test Results)

HAlEIEE A A & E=Riv) MDL S PRE
(Test Items) (Method) (Unit) (Result) [ (Limit)
No.l1
#® (Cd) (Cadmium (Cd)) (CAS No.: 7440-|£2IEC 62321-5: 2013 - DIEKERBSESR | mg/kg 2 n.d. 100
43-9) 55T YEEE DM - (With reference to IEC
#4 (Pb) (Lead (Pb)) (CAS No.: 7439-92-1)(62321-5: 2013, analysis was performed | mg/kg 2 n.d. 1000
by ICP-OES.)

& (Hg) (Mercury (Hg)) (CAS No.: 7439- |£3IEC 62321-4: 2013+ AMD1: 2017 - mg/kg 2 n.d. 1000
97-6) DIKERB S B B H L E T - (With

reference to IEC 62321-4: 2013+ AMD1:
2017, analysis was performed by ICP-

OES))
NMBEE Cr(VI) (Hexavalent Chromium £%|EC 62321-7-2: 2017 - DIERAMA-TIR | mg/kg 8 n.d. 1000
Cr(VI)) (CAS No.: 18540-29-9) KR HHET DT - (With reference to

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

2Ht % (Monobromobiphenyl) mg/kg 5 n.d. -
—RHK (Dibromobiphenyl) mg/kg 5 n.d. -
—IREtK (Tribromobiphenyl) mg/kg 5 n.d. -
KK (Tetrab biphenyl .d. -
o+ etrabromobipheny) 2IEC 62321-6: 2015 - LUt ay/m FnIXa L nd
S§X (Pentabromobiphenyl) N : mg/kg 5 n.d. -
e BT - (With reference to IEC 62321-
7R (Hexabromobiphenyl) i . mg/kg 5 n.d. -
— 6: 2015, analysis was performed by
LREEK (Heptabromobiphenyl) GC/MS) mg/kg 5 n.d. -
)\/f 7 (Octabromobiphenyl) ' mg/kg 5 n.d. -
28X (Nonabromobiphenyl) mg/kg 5 n.d. -
+ Bt 7 (Decabromobiphenyl) mg/kg 5 n.d. -
ZIRBEAR LB (Sum of PBBs) mg/kg - n.d. 1000
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HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
MR TTRIEZTEZEEDTEL99E (NO. 19, LI-HSIN ROAD, SCIENCE PARK, HSIN-CHU, TAIWAN, R. O. C)

AHIER A 75E Bfu MDL EEES RIE
(Test Items) (Method) (Unit) (Result) [ (Limit)
No.1
— R KB (Monobromodiphenyl ether) mg/kg 5 n.d. -
R B (Dibromodiphenyl ether) mg/kg 5 n.d. -
=R EE (Tribromodiphenyl ether) mg/kg 5 n.d. -
]I KB (Tetrabromodiphenyl ether) G == | Mg’k 5 n.d. -
TR B (Pentabromodiphenyl ether) ?%LE\C 62321__6: 2015 - LSRR/ mg/k;J 5 n.d. -
e FE &M - (With reference to IEC 62321-
7NRHEEREE (Hexabromodiphenyl ether) ) . mg/kg 5 n.d. -
E 6: 2015, analysis was performed by
H¢ KB (Heptabromodiphenyl ether) GC/MS) mg/kg 5 n.d. -
)\ ﬁ*ﬂﬂﬁ (Octabromodiphenyl ether) ’ mg/kg 5 n.d. -
JUREERES (Nonabromodiphenyl ether) mg/kg 5 n.d. -
R B (Decabromodiphenyl ether) mg/kg 5 n.d. -
%8B KB 48 F0 (Sum of PBDEs) mg/kg - n.d. 1000
A PR T XS fs (BBP) (Butyl benzyl mg/kg 50 n.d. 1000
phthalate (BBP)) (CAS No.: 85-68-7)
#BX _HPEE T 5 (DBP) (Dibutyl mg/kg 50 n.d. 1000
phthalate (DBP)) (CAS No.: 84-74-2)
A B (2-2E S E)E (DEHP) (Di- mg/kg 50 n.d. 1000
(2-ethylhexyl) phthalate (DEHP)) (CAS
No.: 117-81-7)
A _TE % ] B (DIBP) (Diisobutyl £EIEC 62321-8: 2017 - USSR 4/H mg/kg| 50 | nd. | 1000
phthalate (DIBP)) (CAS No.: 84-69-5) NN
prr— LE DT - (With reference to IEC 62321-
#BA P8 — FE %f5 (DIDP) (Diisodecyl 8 2017, analysis was performed by mg/kg 50 n.d. -
phthalate (DIDP)) (CAS No.: 26761-40- G‘C/MS,)
0, 68515-49-1) '
#K _BPRE 52T fi5 (DINP) (Diisononyl mg/kg 50 n.d. -
phthalate (DINP)) (CAS No.: 28553-12-
0, 68515-48-0)
#BAR _EPEE — IF=*B5 (DNOP) (Di-n-octyl mg/kg 50 n.d. -
phthalate (DNOP)) (CAS No.: 117-84-0)
#R _EPEE — IF O fis (DNHP) (Di-n-hexyl mg/kg 50 n.d. -
phthalate (DNHP)) (CAS No.: 84-75-3)

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at https://www.sgs.com.tw/terms-of-service

and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at https://www.sgs.com.tw/terms-of-service. Attention is drawn to the limitation of

liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its
intervention only and within the limits of client's instruction, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced, except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise
stated the results shown in this test report refer only to the sample(s) tested.

25 t+886(02)2299 3939  f+886(02)2299 3237

SGS Taiwan Ltd. 25, Wu Chyuan 7th Road, New Taipei Industrial Park, Wu Ku District, New Taipei City, Taiwan

|
Member of the SGS Group



SGS

AlF RS

TeSt Report 5585 (No.): ETR22702049 HEA(Date): 18-Jul-2022 B #(Page): 4 of 17

HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
MR TTRIEZTEZEEDTEL99E (NO. 19, LI-HSIN ROAD, SCIENCE PARK, HSIN-CHU, TAIWAN, R. O. C)

HAlEIEE Al AE E=Kivi MDL #HR PR{E
(Test Items) (Method) (Unit) (Result)| (Limit)
No.l1

INRRT _WRFIA T ERBAILNERS |2EIEC 62321-9: 2021 - LISHEEMNE/E | mg/kg 20 n.d. -
¥(HBCDD) (a- HBCDD, B- HBCDD, y-  |&& &2 47 - (With reference to IEC 62321-
HBCDD) (Hexabromocyclododecane  [9: 2021, analysis was performed by
(HBCDD) and all major GC/MS)

diastereoisomers identified (a- HBCDD,
B- HBCDD, y- HBCDD)) (CAS No.:
25637-99-4, 3194-55-6 (134237-51-7,
134237-50-6, 134237-52-8))

& (C) (Chlorine (Cl)) (CAS No.: 22537- |£%BS EN 14582: 2016 - DI FEHTES | mg/kg 50 n.d. -
15-1) #7 > (With reference to BS EN 14582:
2016, analysis was performed by IC.)

2 (Br) (Bromine (Br)) (CAS No.: 10097- |£%BS EN 14582: 2016 - DI FETES | mg/kg 50 n.d. -
32-2) #7 - (With reference to BS EN 14582:
2016, analysis was performed by IC.)

EEFEEE N EEES (PFOS and its £ECEN/TS 15968: 2010 - LUEHEE TS | mg/kg 0.01 n.d. -
salts) (CAS No.: 1763-23-1 and its salts) |BtEREFE D4 - (With reference to
CEN/TS 15968: 2010, analysis was
performed by LC/MS/MS.)

EHEFMEHEEES (PFOA and its salts)  [£%&CEN/TS 15968: 2010 - LUEHEEMWT S | mg/kg | 0.01 n.d. -
(CAS No.: 335-67-1 and its salts) BtEREE DT - (With reference to
CEN/TS 15968: 2010, analysis was
performed by LC/MS/MS.)

F’R€HE)-A (TBBP-A) £ ZRSTS-E&E-121 - DURMREBITE/ZEE | mg/kg 10 n.d. -
(Tetrabromobisphenol A (TBBP-A)) BEDH - (With reference to RSTS-E&E-

(CAS No.: 79-94-7) 121, analysis was performed by LC/MS.)

£FA (Bisphenol A) (CAS No.: 80-05-7) |£%&RSTS-CHEM-239-1 - BURMBENT S5 [ mg/kg 1 n.d. -

BEREE DM - (With reference to RSTS-
CHEM-239-1, analysis was performed by
LC/MS/MS.))
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HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
MR TTRIEZTEZEEDTEL99E (NO. 19, LI-HSIN ROAD, SCIENCE PARK, HSIN-CHU, TAIWAN, R. O. C)

HAlEIEE Al AE E=Kivi MDL #HR PR{E
(Test Items) (Method) (Unit) (Result)| (Limit)
No.l1

1,1-—& 2% (1,1-Dichloroethylene) £%EUS EPA 5021A: 2014 - DimtEENTE/| mg/kg 1 n.d. -
(CAS No.: 75-35-4) BErEE DM - (With reference to US EPA
5021A: 2014, analysis was performed by

GC/MS)

1,2-— &% (1,2-Dichloroethylene) £%EUS EPA 5021A: 2014 - DistEENTE/| mg/kg 1 n.d. -
(CAS No.: 540-59-0) BREE DM - (With reference to US EPA
5021A: 2014, analysis was performed by

GC/MS)

fe8 (As) (Arsenic (As)) (CAS No.: 7440-  [£%US EPA 3052: 1996 - DIEIFEFB S &3 | mg/kg 2 n.d. -
38-2) BEHEEE DM o (With reference to US
EPA 3052: 1996, analysis was performed
by ICP-OES.)

i (Be) (Beryllium (Be)) (CAS No.: 7440- |£3US EPA 3052: 1996 - DIREFRSEL | mg/kg 2 n.d. -
41-7) BT HREE DT o (With reference to US
EPA 3052: 1996, analysis was performed
by ICP-OES.)

#f (Co) (Cobalt (Co)) (CAS No.: 7440-  |£%EUS EPA 3052: 1996 - DIKERSER | mg/kg 2 n.d. -
48-4) B REE DT o (With reference to US
EPA 3052: 1996, analysis was performed
by ICP-OES.)

# (Sb) (Antimony (Sb)) (CAS No.: 7440- |£%&US EPA 3052: 1996 - LIRKEFRSES | mg/kg 2 n.d. -
36-0) BEHREE DI - (With reference to US
EPA 3052: 1996, analysis was performed
by ICP-OES.)

—=1E#% (Sb,05) (Antimony trioxide |FHIFEARETESZ - (Calculated fromthe | mg/kg | 24 n.d. -
(Sb,03)) (CAS No.: 1309-64-4) result of Antimony.)
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HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
MR TTRIEZTEZEEDTEL99E (NO. 19, LI-HSIN ROAD, SCIENCE PARK, HSIN-CHU, TAIWAN, R. O. C)

#iE(Note) :
1. mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm
. MDL = Method Detection Limit (75418 RItER1E)
. n.d. = Not Detected (k&) ; /N\iEMDL / Less than MDL
= Not Regulated (FE#R1&1E)
. EREFRERREBHEES (PFOS and its salts including) :
CAS No.: 29081-56-9, 2795-39-3, 29457-72-5, 70225-14-8, 56773-42-3, 251099-16-8, 307-35-7.
6. TREFHEEHEBEER (PFOA and its salts including) :
CAS No.: 3825-26-1, 335-95-5, 2395-00-8, 335-93-3, 335-66-0.
7. A : MDLESHE TR/AEIEE YW 25 - (The MDL was evaluated for element / tested substance.)
18 N3 (Conversion Formula) : AX = A x F
AX A F
=& (Antimony trioxide)
(Sb203)
SEIRE R (Parameter Conversion Table) :
https://eecloud.sgs.com/Region_TW/DocDownload.aspx#otherDoc
8. IRIESHBMMA - 2HILAC-G8:09/2019 - AR E _m(w=0)UIRBIETFEHAE ; RIBLRA - TEUERZH
ERLUAIG A R EAPRBEMELE - (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.)

u b~ w N

# (Antimony) 1.1971
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E®BEREE / Analytical flow chart of Heavy Metal

REBEUTHREE ZIGH - RRET2AE - ( ANEBAETZERS)
These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr®* test method excluded )

| Bi% - EEH M / Cutting ~ Preparation |
v

| R mESE / Sample measurement |
I

~ | 7"fEsE Cr(VI)
il $4 Pb/#R Cd/K Hg | v | v |
. - . JE£ @ / Non-metal 28 / Metal
FRTRCH R & /B E TTHOH R
Acid digestion with microwave / hot plate ABS /PC/PVC | Rt #1%/Others v
7 v v #7KZEH / Boiling
Dﬁﬁé‘f{&f@ﬂﬁb/ %’{:DL:S/OB‘MOOCT water extraction
838 / Filtrati issolving by P igesting
18 / Filtration ultrasonication at 150~160°C +
| v v HAEBEER
* + %t}{(tfcmﬁ- N SR HUK/E / Cool, filter digestate
o K N - ) /D| esting at Separating to get th h filt
7A7& / Solution 5278 / Residue % 9 agueousgphage rough ter
uItrasonlcatlon +
v i | -
v H&é\j%@%ﬁ "ZE@] /
1) @®ERUE / Alkali fusion | B . iphenyl-
) #% pH / pH adjustment ;
2) HEERARE / HC to dissolve P p¢ ! cargg\fgggg{ecrﬂlor
l MAREE#EE /Add dlf)henyl— *
v carbazide for color development BLUV-VIS S35
= - AR 540 nm BYIR
5 FE*E éx?kgjfﬁma%}z/ |CP-OES + HQFE/Measure the
1L UV-VIS BAIER5ERE 540 nm IR absorbance at 340
W / Measure the absorbance at 540 nmby Uv-
nm by UV-VIS
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HREFRNBERAS (MACRONIX INTERNATIONAL CO,, LTD.)
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LRBK/Z R AR 717 REE / Analytical flow chart - PBBs/PBDEs

DRI ER / First testing process _
EFMEFRIER / Optional screen process  ==s=e=s:
T#3#F / Confirmation process - =

¥ mBIEE /Sample pretreatment
+

: Y& 247/ Screen analysis

(R RN RN J

llllllllllllIlllllllrllllllllllllllllllll

v

O k-

#mZEH / Sample extraction
RILZEAVE / Soxhlet method

1
v

EHUR R/
Concentrate/Dilute extracted solution

1
v

ZEURBIE / Filter

1
v

RMEBTERRE / GC/MS
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oJEBE A4 iEE / Analytical flow chart - Phthalate

[ I35 755%/Test method: IEC 62321-8]

BBl EE/ Dk /
Sample pretreatment/separation

!

#mld THF s ikimAmEzEE /
Sample dissolved/extracted by THF

!

ERURGE /
Dilute extracted solution

}

FEBTERE RS /
Analysis was performed by GC/MS
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NIRRT IR REE / Analytical flow chart - HBCDD

¥ ATERIE / Sample pretreatment

#mZEE / Sample extraction

|

EER R/ HE /
Concentrate/Dilute extracted solution

|
ZEIVRIBNE / Filter
!

BT/ ER @D /
Analysis was performed by GC/MS

!
211 / Data
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BE2TREEB / Analytical flow chart - Halogen

AR/ 2 /
Sample pretreatment/separation

v
NERREEBARBIESD /
Weighting and putting sample in cell

v

PR IG5 /TR UL
Oxygen bomb combustion / Absorption

WHEZETEEE /
Dilution to fixed volume

BEFEFEDNT /
Analysis was performed by IC
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EREEY(ESERFER/ZRFEREE/HARIEESYEE) 2 1RER / Analytical flow
chart — PFAS (including PFOA/PFQOS/its related compound, etc.)

¥ mAIEE /Sample pretreatment

BERZERVEZER /
Sample extraction by ultrasonic extraction

IR R4 /
Concentrate/Dilute extracted solution

v

VsEN/EREN TR BEN B AN B ELED
#r/Analysis was perfLoCr/rR/(laéj/b SGC/MS or LC/MS or

v

21# / Data
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MRER-A S EE / Analytical flow chart - TBBP-A

Al EE /
Sample pretreatment

!

BEREIUARE / .
Sample extraction by ultrasonic extraction

v

IR R /
Concentrate/Dilute extracted solution

'

VIR ERE & O TEEEUR /
Analysis was performed by LC/MS

'

203& /Data
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ERMARITREE / Analytical flow chart - Bisphenol A

RmplEE /
Sample pretreatment

!

BEREERUAZEEY
Sample extraction by sonication extraction

!

AR R/ HTE/
Concentrate/Dilute extracted solution

!

VURAREHT BB ERE B AT /
Analysis was performed by LC/MS/MS

!

2#& / Data
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BERUAERESYITRER/

Analytical flow chart of volatile organic compounds (VOCs)

[ 2% 75%/ Reference method : US EPA 5021A]

¥ mAlEE/ Sample pretreatment

A 4
HiESERmEAIRTIRIBI T/
Take sample and put it into headspace glassware

v

mEtEsm /
Bake the sample in the oven

e

v
mBE/ BEEED/
Analysis was performed by GC/MS

A 4

238/ Data
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TE(BEEE)DRER / Analytical flow chart of Elements (Heavy metal included)

RBUNREB ZI&YG - GmeET2 AR -
These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ £%75)%5/Reference method : US EPA 3051A ~ US EPA 3052]

BIH - ®fBtxm / Cutting ~ Preparation

'

A EmES / Sample measurement

4
/R / S B NRRCEIE /
Microwave digestion with HNOs/HCI/HF

'

B8 / Filtration

|

y 58 / Residue
A7& / Solution l
1) @@FELE / Alkali Fusion
2) EBEEARR / HC to dissolve

l

B S EREFCER (ICP-OES)

o

* US EPA 3051A AERAME AR / US EPA 3051A method does not add HF.
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*BRAPUMAFEER - AIRRSBEREH 2% m/30 . *
(The tested sample / part is marked by an arrow if it's shown on the photo.)

ETR22702049
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ETR22702049
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** =45 E (End of Report) **
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