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P IR G 5 B B R I s iR (L B¢ B33 (The following sample(s) was/were submitted and identified by the applicant
as) :

& m&H(Sample Name) : TVS/ZENER WAFER

& mBsE (Style/Item No.) : TVS/ZENER ALL SERIAL

Uz H (Sample Receiving Date) : 13-Sep-2024

BIFEEARE (Testing Period) © 13-Sep-2024 to 20-Sep-2024

Bl &K (Test Requested)  : (1) wEEFEE - £%2RoHS 2011/65/EU Annex [ REHERTIES (EU) 2015/863 A5
%~ 85 - R NERS C ZREER - ZREEREL, 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) EfAIFIEERER T—E © (Please refer to next pages for the other item(s).)
:ﬁUnit..n%(Test Results) : BERT—B (Please refer to following pages.)
i #i(Conclusion) : (1) WREEEMRENER @ 5 - 88 5k - NMEBI§ - 22K - 221K E:, DBP,

BBP, DEHP, DIBPRY R 45 %QROHS 2011/65/EU Annex IIBBEBET#5< (EU)
2015/863 ZBRIEEESK - (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.)

Uy ClRwrferr ™

AEREA/WES BL/B IS
Ray Chang, Ph.D./ Departme\t Manager
Signed for and on behaliNafaiwas

SGS TAIWAN LTD.
{EREHE-HHE/Chemical Laboratory-Kaohsiung
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BIFEAB LA (Test Part Description)

SEiE(No.): EKR24900832

HEHA(Date): 20-Sep-2024

BE#(Page): 2 of 12

No.1 TVS/ZENER WAFER
HIFL45ER (Test Results)
A EE A7 E =iy} MDL b PR1E
(Test Items) (Method) (Unit) (Result)[ (Limit)
No.1
#® (Cd) (Cadmium (Cd)) £2|EC 62321-5: 2013 « DURKEFHSER | mg/kg 2 n.d. 100
BEHTHREBE AT - (With reference to IEC
62321-5: 2013, analysis was performed
by ICP-OES.)
1 (Pb) (Lead (Pb)) £E|EC62321-5: 2013 - DIELFEFBSEER | mg/kg 2 n.d. 1000
BEHTHFEE DT - (With reference to IEC
62321-5: 2013, analysis was performed
by ICP-OES.)
& (Hg) (Mercury (HQ)) £%E|EC 62321-4: 2013+ AMD1: 2017 - | mg/kg 2 n.d. 1000
DURLFERR & AR S B LRE B DA - (With
reference to IEC 62321-4: 2013+ AMDL:
2017, analysis was performed by ICP-
OES))
7NBE& Cr(VI) (Hexavalent Chromium £3E|EC 62321-7-2: 2017 - IERSNE-TIR | mg/kg 8 n.d. 1000
Cr(Vv1)) HAHHEFTAHT - (With reference to
I[EC 62321-7-2: 2017, analysis was
performed by UV-VIS.)
—i82H## (Monobromobiphenyl) mg/kg 5 n.d. -
8l (Dibromobiphenyl) mg/kg 5 n.d. -
=R (Tribromobiphenyl) mag/kg 5 n.d. -
e omohp i) SEIEC 62321-6: 2015 - WnEArpg/m | makat > 1 nd | -
— 7 (Pentabromobip enyl) BT - (With reference to IEC 62321- ma/kg > n.d. =
7R (Hexabromobiphenyl) ] ! mg/kg 5 n.d. -
— : 6: 2015, analysis was performed by
2B (Heptabromobiphenyl) GC/MS) mg/kg 5 n.d. -
JUREEE (Octabromobiphenyl) : mg/kg 5 n.d. -
JLREEE (Nonabromobiphenyl) ma/kg 5 n.d. -
+38H3 (Decabromobiphenyl) mag/kg 5 n.d. -
2R R4EF (Sum of PBBs) mg/kg . n.d. 1000
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AEIER AlF 75 % B MDL R R{E
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1

—SER R (Monobromodiphenyl ether) mg/kg 5 n.d. -

ZEHREE (Dibromodiphenyl ether) mg/kg 5 n.d. .

—IEHERBE (Tribromodiphenyl ether) mg/kg 5 n.d. .
IR (Tetrabromodiphenyl ether) & . ppa—— 11T 5 n.d. =

_j%ﬁfﬁ:iiﬁ?if (Pentabromoc.iiphenyl ether) %ggﬁﬁ&?\ﬁl—t—ﬁri?elrinclj’:toﬁHECEg{fZ/ﬁ mg/kg 5 n.d. _

/\fﬁﬂﬁf%’ (Hexabromodlphenyl ether) 6: 2015, analysis was performed by mg/kg 5 n.d. -

HiRHEE (Heptabromodiphenyl ether) GC/MS) mg/kg 5 n.d. -

JUREZREE (Octabromodiphenyl ether) ’ mg/kg 5 n.d. -

FRHZEE (Nonabromodiphenyl ether) mg/kg 5 n.d. -

+382H# 5 (Decabromodiphenyl ether) mg/kg 5 n.d. -

2RI 42F0 (Sum of PBDEs) mg/kg - n.d. 1000

HR_EPRE T 2K EPlE (BBP) (Butyl benzyl mg/kg 50 n.d. 1000

phthalate (BBP))

MA_EPfE T f& (DBP) (Dibutyl mg/kg 50 n.d. 1000

phthalate (DBP))

AP _E T s (DIBP) (Diisobutyl mg/kg 50 n.d. 1000

phthalate (DIBP))

AR PR _E T8 (DINP) (Diisononyl mg/kg 50 n.d. -

phthalate (DINP)) (CAS No.: 28553-12-

0, 68515-48-0)

L - — S#|EC 62321-8: 2017 - LS BB /5

gf;;ﬁhﬁg)ngzﬁigfﬁﬁ;ﬁ FE)'; PY I~ | e st « (With reference to IEC 62321- | m/k9 | 50 | nd. | 1000

e — 8: 2017, analysis was performed by

#x _EPEE — S 245 (DIDP) (Diisodecyl GC/MS) mg/kg 50 n.d. -

phthalate (DIDP)) (CAS No.: 26761-40-

0, 68515-49-1)

30— EPE& — IF 5£f5 (DNOP) (Di-n-octyl mg/kg | 50 n.d. -

phthalate (DNOP)) (CAS No.: 117-84-0)

% PR L /%A (DNPP) (Di-n- mafkg 50 | nd | -

pentyl phthalate (DNPP)) (CAS No.:

131-18-0)

#E _EFRE _ IECBE (DNHP) (Di-n-hexyl mg/kg 50 n.d. -

phthalate (DNHP)) (CAS No.: 84-75-3)
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A IEE At 7% BRI MDL RS PRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
MAR_PRE_(2-PEaELE)EE (DMEP) mg/kg 50 n.d. -

(Bis(2-methoxyethyl) phthalate (DMEP))
(CAS No.: 117-82-8)

HE _FPREIE TN TNEE (NPIPP) (N-pentyl
i;;zgg;tggpgthalate (NPIPP)) (CAS No.: 8: 2017, analysis was performed by
175297.559) . GC/MS.)

HR RS 22X (DIPP) (Diisopentyl mg/kg | 50 n.d. -
phthalate (DIPP)) (CAS No.: 605-50-5)

£2Z|EC 62321-8: 2017 « U HETH/E
FLZ AT - (With reference to IEC 62321-

mg/kg 50 n.d. -

& (F) (Fluorine (F)) (CAS No.: 14762-94- mg/kg 50 n.d. -
8)
& (Cl) (Chlorine (Cl)) (CAS No.: 22537- mg/kg 50 n.d. =

£%EBS EN 14582: 2016 - Bt FEITESD
#T - (With reference to BS EN 14582:
2016, analysis was performed by IC.)

15-1)
72 (Br) (Bromine (Br)) (CAS No.: 10097-
32-2)
f#2 (1) (lodine (1)) (CAS No.: 14362-44-8) mg/kg 50 n.d. -

mg/kg 50 n.d. -

NRIBT IR EPMA X ZWNAILNERS |2%EIEC 62321-9: 2021 - IGHEENTE/E | mg/kg 20 n.d. -
¥)(HBCDD) (a- HBCDD, B- HBCDD, y-  [f& &2 4T « (With reference to IEC 62321-
HBCDD) (Hexabromocyclododecane  |9: 2021, analysis was performed by
(HBCDD) and all major GC/MS.)

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

% (Sb) (Antimony (Sb)) (CAS No.: 7440- |£3%US EPA 3052: 1996 - DUEEFE S &5 | mg/kg 2 n.d. -
36-0) BEBHYERERE DM o (With reference to US

if% (Be) (Beryllium (Be)) (CAS No.: 7440- |EPA 3052: 1996, analysis was performed | mg/kg 2 n.d. -
41-7) by ICP-OES.)
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{&7F(Note) :

1

mg/kg = ppm ; 0.1wt% = 0.1% = 1000ppm

. MDL = Method Detection Limit (7 1&011& PR1E)

. n.d. = Not Detected (R#gEt) ; /Ni*MDL / Less than MDL

"-" = Not Regulated (fER1EE)

. BRIFS AR - £8RILAC-G8:09/2019REHR - IRAME UURAIZ — 5K (w=0ETRHE HAIE ; RIBLARA - &F
B AR 7 HIE GO 45 R PREMELER - (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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B2 EIREE / Analytical flow chart of Heavy Metal
RIBLUNAOTRAZE 2 R - BmESSE R M o ( NEFREIERS )

These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr*" test method excluded )

[ BI% - #{HERM / Cutting ~ Preparation '
v
' HlEtixmEE / Sample Measurement |
|
| ANMEEE Cr(VI)
J #4 Pb/#f Cd/5k Hg ¥ v
P R JF&:0E / Non-metal S / Metal
PR AR 5/ B SR TR AR | T | [_#m/mes
Acid digestion with microwave / hotplate ABS/PC/PVC | Aft#%/Others v
3 v v #K 2 / Boiling
Dﬁﬁ;}ﬁfg‘ﬁﬁb/ %fIES})BlGO%T water extraction
WBIE / Filtrati issolving by P igesting
| iR /i et | ultrasonication at 150~160°C +
I v v HAEBEIRE /
v v soockerasg || miE/ Cool, filter
ol ; : . ) I eparating to get i
| 783 / Solution | ' BE/ Rejldue I ultrggo%igﬁon aGiieots phase dlqestate*throuqh
| | MASEREE /
1) BERJERLE / Alkali fusion v AbddFél;:)lfwer‘;yl—|
2) HERARE / HCl to dissolve I 3§28 pH / pH adjustment ’ card:\félgp?r{ecnc; or
v BD)\?&@@JEE@/Add dipheny]~ PLERSN S -T] B S st
I B 5 B3 B S 1/ carbazide for color develooment - EBNBRERE
Analysis was performed by ICP-OES v 540 nm RYIRILE /
¢ DLERAMR-TI R eRE & - BRI mIE Measure the
TEHE 540 nm RIIRULE / absorbance at
#¥% / Data l Measure the absorbance at 540 nm by UV-Vis
540 nm by UV-Vis spectrophotometer
spectrophotometer

4 y
| #i% / Data | %% / Data
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R 2 4TiRiZE / PBB/PBDE analytical FLOW CHART

A

SmmAlEE / Sample pretreatment
v
I mEEEY / Sample extraction
KA FEAVE / Soxhlet method

AR/ R
Concentrate/Dilute extracted solution

IEEURIBIR / Filter

|

PR /EREED T / Analysis by
GC/MS

}

2048 /Data
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OJEBE TR FRE / Analytical flow chart of phthalate content

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

HH#A(Date): 20-Sep-2024

XmmAIER/ DI /
Sample pretreatment/separation

|

Sam A THF DUSUkIfE AR2EEY /
Sample dissolved/extracted by THF

!

EIVRE /
Dilute extracted solution

!

SMEBETERZEIT /
Analysis was performed by GC/MS

!

#4E /Data

B#(Page): 8 of 12
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BIZ= A HTRIZE / Analytical flow chart of Halogen

RmBIEE/ D1 /
Sample pretreatment/separation

}

NERERBRARRIESR /
Weighting and putting sample in cell

J

SR EEE/IRIL
Oxygen Bomb Combustion / Absorption

!

HEEEEREE /
Dilution to fixed volume

!

BFETEIN /
Analysis was performed by IC

!

201z /
Data
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NIRRT IR IRER / Analytical flow chart - HBCDD

ISmATEE / Sample pretreatment
#&mZEH / Sample extraction

AR B/ /
Concentrate/Dilute extracted solution

!
SEURAETE / Filter
!

PsaEHT/EE T /
Analysis was performed by GC/MS

!
Yi# /Data

+>|,J-
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TR(EERE) DINTIEE / Analytical flow chart of Elements (Heavy metal included)
RIBLUFRREZE 2180 - BRI -
These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ £2%&755%/Reference method : US EPA 3051 + US EPA 3052]

I B3 #Fixm / Cutting ~ Preparation |

b

‘ HlEHIEMES / Sample Measurement l

!

THBs /B R/ S MBS BB /
Microwave digestion with HNOs/HCI/HF

—‘ iBJE / Filtration |—
4

\ 4

A

' 5278 / Residue |
YA / Solution l

1) mARNE /
Alkali Fusion

2) BEELARE /
HCl to dissolve

g

]
op
&
bt
S5
el
S
s

\ 4
Lfs/ELE (ICP-OES/MS)

#1E /Data

*US EPA 3051 JskaRANEsmag / US EPA 3051 method does not add HF.
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