SGS

AF RS

TeSt Report 5585 (No.): ETR24201852 HEA(Date): 01-Mar-2024 B#(Page): 1 of 10

HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

TR EREGBEPEREMIZ M RIER (The following sample(s) was/were submitted and identified by the applicant
as) :
ZEIEME (Sample Submitted By) : HEZEFRHARAS (MACRONIX INTERNATIONAL CO., LTD.)

% m&TE(Sample Name) . BFEmMmIC
& mBLSR(Style/Item No.) : 48 CSP

W H(Sample Receiving Date)  :  16-Feb-2024
Az BB (Testing Period) . 16-Feb-2024 to 01-Mar-2024

HIEEw K (Test Requested) : (1) RKIBEFIEE - £%RoHS 2011/65/EU Annex IR EEET15< (EU) 2015/863 I
i 80 ok > NEBES - ZIREEK - 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 HMRAIEIEEFER T —E - (Please refer to next pages for the other item(s).)

B &R (Test Results) : A2/ F—H (Please refer to following pages.)
# & (Conclusion) (1) REEPARENER - HiF - #5 k  NER - ZIREK - ZIRECKEE, DBP, BBP,

DEHP, DIBPRYAIE 45 R F&RoHS 2011/65/EU Annex IIBHE{EE]#5< (EU) 2015/863
ZBR1EZEK - (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.)

Tr::-y%rg/ Departﬁnt Mal‘ ( &

Signed for and on behalf o
SGS TAIWAN LTD.

Chemical Laboratory - Taipei PIN CODE: 5F338BOE
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

BB ZBAIFCR (Test Part Description)
No.1 ;. ZEfKEE (BLACK BODY)
No.2 ;. IRE®EEIK (SILVER COLORED METAL BALL)

B 4ER (Test Results)

AHIER AHAE ==Ly MDL BER PRIE
(Test Items) (Method) (Unit) (Result) (Limit)
No.1l No.2
#® (Cd) (Cadmium (Cd)) £%E|EC 62321-5: 2013 - DUEKFERE | mg/kg 2 n.d. n.d. 100

BERESCRREDN - (With
reference to IEC 62321-5: 2013,
analysis was performed by ICP-

OES)
i (Pb) (Lead (Pb)) £%I|EC 62321-5: 2013 - DUELFERE | mg/kg 2 n.d. 20.0 1000

SERBAGOCEEDT o (With
reference to IEC 62321-5: 2013,
analysis was performed by ICP-
OES))

7 (Hg) (Mercury (HQg)) £%E|EC 62321-4: 2013+ AMD1: | mg/kg 2 n.d. n.d. 1000
2017 - URKIERE S B IR B 5GE &
2 - (With reference to IEC
62321-4: 2013+ AMD1: 2017,
analysis was performed by ICP-

OES)
7NEi#E Cr(VI) (Hexavalent Chromium [£3EIEC 62321-7-2: 2017 - PI%RSN [ mg/kg 8 n.d. -—- 1000
Cr(Vv) K- RBADHEAXEET DT - (With

reference to IEC 62321-7-2:
2017, analysis was performed by

UVv-VIS)
7NE#E (Hexavalent Chromium) Cr(VI) [£%IEC 62321-7-1: 2015 - BI%RSMN | ug/cm2 | 0.1 --- n.d. -
(#2) H-Tl BRI HHEFT D - (With

reference to IEC 62321-7-1:
2015, analysis was performed by
UVv-VviS.)
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

AFRIER ARG E Bfu MDL ER RIE
(Test Items) (Method) (Unit) (Result) (Limit)
No.1l No.2
SR8 X (Monobromobiphenyl) mg/kg 5 n.d. n.d. -
R (Dibromobiphenyl) mg/kg 5 n.d. n.d. -
—REK (Tribromobiphenyl) mg/kg 5 n.d. n.d. -
IR % (Tetrabromobiphenyl) mg/kg 5 n.d. n.d. -
FIRHER (Pentabromobiphenyl) mg/kg 5 n.d. n.d. -
7NRHER (Hexabromobiphenyl) mg/kg 5 n.d. n.d. -
Jclf 4% (Heptabromobiphenyl) mg/kg 5 n.d. n.d. -
287 (Octabromobiphenyl) mg/kg 5 n.d. n.d. -
71/7 ¥tX (Nonabromobiphenyl) mg/kg 5 n.d. n.d. -
+R¥ K (Decabromobiphenyl) £%Z|EC 62321-6: 2015 - DImAEE | mg/kg 5 n.d. n.d. -
%SH‘J‘#&: #01 (Sum of PBBs) Hrig/EEEDHT - (With reference| mg/kg - n.d. n.d. 1000
SHE KBt (Monobromodiphenyl ether) [to IEC 62321-6: 2015, analysis mg/kg 5 n.d. n.d. -
" REtKEE (Dibromodiphenyl ether) was performed by GC/MS.) mg/kg 5 n.d. n.d. -
—REtKE (Tribromodiphenyl ether) mg/kg 5 n.d. n.d. -
IY;2 B Eb (Tetrabromodiphenyl ether) mg/kg 5 n.d. n.d. -
FIRHREE (Pentabromodiphenyl ether) mg/kg 5 n.d. n.d. -
FREEKEE (Hexabromodiphenyl ether) mg/kg 5 n.d. n.d. -
LIREEEEE (Heptabromodiphenyl ether) mg/kg 5 n.d. n.d. -
JUREREE (Octabromodiphenyl ether) mg/kg 5 n.d. n.d. -
RE KB (Nonabromodiphenyl ether) mg/kg 5 n.d. n.d. -
+R¥ KB (Decabromodiphenyl ether) mg/kg 5 n.d. n.d. -
ZIRH A4 (Sum of PBDEs) mg/kg - n.d. n.d. 1000
SR _HHEL ] X Es (BBP) (Butyl mg/kg 50 n.d. n.d. 1000
benzyl phthalate (BBP))
#R _EPEE T B& (DBP) (Dibutyl £Z|EC 62321-8:2017 - DIgmAEE | mg/kg 50 n.d. n.d. 1000
phthalate (DBP)) Wri&/EEE DT - (With reference
MA_PE _2-oEcCHE)E (DEHP)  |to IEC 62321-8: 2017, analysis mg/kg 50 n.d. n.d. 1000
(Di-(2-ethylhexyl) phthalate (DEHP)) |was performed by GC/MS.)
#K _BPEE 52T B& (DIBP) (Diisobutyl mg/kg 50 n.d. n.d. 1000
phthalate (DIBP))
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

AIEE A E EfiI MDL #“wR PR{E
(Test Items) (Method) (Unit) (Result) (Limit)
No.1l No.2
HBAR _ERRE _ FE%BE (DIDP) mg/kg 50 n.d. -

(Diisodecyl phthalate (DIDP)) (CAS
No.: 26761-40-0, 68515-49-1)

#PA L — FE T s (DINP) mg/kg 50 n.d. --- -
(Diisononyl phthalate (DINP)) (CAS  [£3#]|EC 62321-8:2017 - LIG4H/E
No.: 28553-12-0, 68515-48-0) Wi/ BEEE DT - (With reference

#BK _EPRE — IF ¥ f5 (DNOP) (Di-n-  [to IEC 62321-8: 2017, analysis mg/kg 50 n.d. --- -
octyl phthalate (DNOP)) (CAS No.: was performed by GC/MS.)
117-84-0)

#A BB _ IECBs (DNHP) (Di-n- mg/kg 50 n.d. - -
hexyl phthalate (DNHP)) (CAS No.:
84-75-3)

& (F) (Fluorine (F)) (CAS No.: 14762- mg/kg 50 n.d. --- -
94-8)

& (Cl) (Chlorine (CD) (CAS No:: SEBSEN 14582:2016 - M#F | mg/kg [ 50 | 627 [ - )
22537-15-1) &2 - (With reference to

)& (Br) (Bromine (Br)) (CAS No.: BS EN 14582: 2016, analysis was | mg/kg 50 n.d. - -
10097-32-2) performed by IC.)

i (1) (lodine (1)) (CAS No.: 14362-44- mag/kg 50 n.d. --- -
8)

&5 (Note) :
1. mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm
. MDL = Method Detection Limit (77;%1&RI15pR1E)
. n.d. = Not Detected (>R ) ; /NFEMDL / Less than MDL
. "-" = Not Regulated (BR1EE)
"---" = Not Conducted (RRIHIEE)

A W
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

6. (#2) =
a. BNBHEAERAN0.13 ug/cm? - R RtkmEEZHB/NEI - (The sample is positive for Cr(VI) if the Cr(VI)
concentration is greater than 0.13 pg/cm2. The sample coating is considered to contain Cr(VI).)
b. E/NBIHEAERMN.d. (RE/NR0.10 ug/cm?) - RRFEREAZ/NELE - (The sample is negative for Cr(VI) if Cr(VI) is
n.d. (concentration less than 0.10 ug/cm?). The coating is considered a non-Cr(VI) based coating)
c. B/NEHARNN 0.10 & 0.13 ug/cm? 5 - EARTEEEZEA/NEI © (The result between 0.10 pg/cm? and
0.13 pg/cm? is considered to be inconclusive - unavoidable coating variations may influence the determination.)

7. BRIEZBMA - 2BILAC-G8:09/2019 - FRABE _m(w=0)nRAETRHEMAIE ; RBUIRA - FEUERZH
EHRLUAIE 4 REPREMECE - (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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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

E£BERRER / Analytical flow chart of heavy metal
RBUTHRBEZ IR - M2 8% - ( ANEBRE AR )
These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr® test method excluded )
| # - #E1m / Cutting - Preparation |
v

| Al mEE / Sample measurement |
I

L

| 7<f&8& Cr(VI)
| # Pb/i Cd/R Hg v v
y
. - — FE&E / Non-metal £E / Metal
FRHUR AR AR (TR — | el |
Acid digestion with microwave / hot plate ABS/PC/PVC | Hit#15/Others v
7 v L #IKZEE / Boiling
DE’E:?)IE\@@E[)/ 7\(;:{1;/05_160(? water extraction
WBIE /Fi i issolving by H igesting
188 / Filtration ultrasonication at 150~160°C +
| v v BAEBRIES /
v v %ﬁgoﬂlj%#'FE%& s BUKE / Cool, filter digestate
H igesting at rating t t i
A7 / Solution 558 / Residue 60T by :gﬁeaC)usgDh%gg through filter
ultrasonication +
v . | A
ERIARDE / Alkali fi ¥ mé\jéd%%jﬁﬁ%/
1) ERIBERYE / Alkali fusion N . Add diphenyl-
2 Eﬁ@kiﬂﬂ HCl to dissol | #8% pH / pH adjustment | carbazide for color
) EERARE/ o dissolve ¢ development
l MAZEBEEE / Add diphenyl- *
carbazide for color development DA e - T B S St
DU B S BB H LB DT/ v % BARRARE
Analysis was performed by ICP-OES IS Oh - T S . B R 54(’)\/Inm E’\Jﬂ&tf}g/
v e 540 nm IR / casure the
42 / Data Measure the absorbance at S:Obsorl:;a ni:;\e/a\tf
540 nm by UV-Vis nm by UV-Vis
spectrophotometer
spectrophotometer
¥ v
#3# / Data | [ wma/Daa |
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

LR /LR REE 2 17 EE / Analytical flow chart - PBBs/PBDEs

FRAEIER / First testing process SN
EEMERER / Optional screen process — =s=s===s:

&3 F / Confirmation process -

B mAlEE / Sample pretreatment
v

HIEF 347/ Screen analysis

mEEEEEm
[ R RN

lllllllllllllllllIllrllllllllllllllllllll

v

= O =&

¥ mZEEY / Sample extraction
ERZEEUE / Soxhlet method

1
v

ERR R/ HE
Concentrate/Dilute extracted solution

1
v

TEVEIBE / Filter

1
v

SR ERERE / GC/MS

1
v

#(#&/ Data
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

o2 % 53 #r 2 E / Analytical flow chart - Phthalate

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

SmBlER/ D /
Sample pretreatment/separation

.

Rl THF Uk ra B 255 /
Sample dissolved/extracted by THF

:

ERREE /
Dilute extracted solution

v

RAEBWERREIT /
Analysis was performed by GC/MS

'

2/
Data
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
WTRE T ZREMFHUEESSHE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.O0.C.)

REZIREE / Analytical flow chart - Halogen

RmAlEE/ D /
Sample pretreatment / Separation

NERBEmMBIAZRIEDR /
Weighting and putting sample in cell

v

WA Sz o8 /IR /
Oxygen bomb combustion / Absorption

WEEEERE /
Dilution to fixed volume

v

DBt FE &N /
Analysis was performed by IC

v

g /
Data
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HZREFRNHARLS (MACRONIX INTERNATIONAL CO., LTD.)
MR TEEEMHIUEESSE (NO. 8, CREATION ROAD IV, SCIENCE PARK, HSIN-CHU, TAIWAN, R.0.C)

*BRAPUMAFEER - AIRRSBEREH 2% m/30 . *
(The tested sample / part is marked by an arrow if it's shown on the photo.)

ETR24201852 NO.1
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ONE SIDE/ANOTHER SIDE

ETR24201852 NO.2
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e

L
e

ONE SIDE/ANOTHER SIDE

** #iE4E (End of Report) **

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

I
Member of the SGS Group



		2024-02-29T16:24:14+0800
	SGS TW
	SGS 數位簽章 FAQ ( http://twap.sgs.com/sgsrsts/digiSign.html )




