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BT R & EPERE TR AR (The following sample(s) was/were submitted and identified by the
applicant as) :
AR E (Sample Submitted By)

¥ &1 (Sample Name) : TVS/ZENER WAFER
xm AL 5% (Style/Item No.) : TVS/ZENER ALL SERIAL

Wzt H(Sample Receiving Date) : 21-Aug-2023
AR HARE (Testing Period) : 21-Aug-2023 to 01-Sep-2023

B TR (Test Requested) (1) WwBEFIEE - £%RoHS 2011/65/EU Annex IR EE5T#5<(EU) 2015/863 8l
IR~ B8 ok~ ANERS - ZRBEK - 2 RWKEE, 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) HtARIBEEFERT—E - (Please refer to next pages for the other item(s).)
B 45 R (Test Results) : E26 T —H& (Please refer to following pages.)
#  #(Conclusion) : (1) REEEMEHOER  HiF - 85 & ANEE - TR - ZREKE, DBP,

BBP, DEHP, DIBPJRIFG 4R AF & RoHS 2011/65/EU Annex IBHEEE]#5< (EV)
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.)

Do Haurfo™

HBEREA/RAE 181/88
Ray Chang, Ph.D./ Departme
Signed for and on behali™a?
SGS TAIWAN LTD. -

{EREMZ-F#/Chemical Laboratory-Kaohsiung
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No.l TVS/ZENER WAFER
A SR (Test Results)
AIEE AHAE B MDL BER RIE
(Test Items) (Method) (Unit) (Result) [ (Limit)
No.1
%8 (Cd) (Cadmium (Cd)) £%|EC 62321-5:2013 - DIELEREER | mg/kg 2 n.d. 100
BEHIEEE DT - (With reference to IEC
62321-5: 2013, analysis was performed
by ICP-OES.)
#5 (Pb) (Lead (Pb)) 2£%|EC 62321-5:2013 - DIEIEREER | mg/kg 2 n.d. 1000
BHRAEEDHT - (With reference to IEC
62321-5: 2013, analysis was performed
by ICP-OES.)
7 (Hg) (Mercury (Hg)) £3%|EC 62321-4: 2013+ AMD1: 2017 - | mg/kg 2 n.d. 1000
DURKFERE S B IR B ST/ RE R 4T - (With
reference to IEC 62321-4: 2013+ AMD1:
2017, analysis was performed by ICP-
OES)
NESE Cr(VI) (Hexavalent Chromium 2%E|EC 62321-7-2: 2017 - IESNE-TTR [ mg/kg 8 n.d. 1000
Cr(VI)) WD HFEEET D - (With reference to
IEC 62321-7-2: 2017, analysis was
performed by UV-VIS.)
— Rt (Monobromobiphenyl) mg/kg 5 n.d. -
" REEZ (Dibromobiphenyl) mg/kg 5 n.d. -
=R (Tribromobiphenyl) mg/kg 5 n.d. -
N=|: e H
i:;:;i*i (Tetrabromobipheny) £EIEC 62321-6: 2015 - Wikl > | nd 1 -
REEZ (Pentabromobiphenyl) NN ) mg/kg 5 n.d. -
—= - FLE AT - (With reference to IEC 62321-
7R (Hexabromobiphenyl) ] ) mg/kg 5 n.d. -
= - 6: 2015, analysis was performed by
LRI (Heptabromobiphenyl) GC/MS) mg/kg 5 n.d. -
JUBE#EA (Octabromobiphenyl) ' mg/kg 5 n.d. -
B (Nonabromobiphenyl) mg/kg 5 n.d. -
TREEE (Decabromobiphenyl) mg/kg 5 n.d. -
ZIREREH (Sum of PBBs) mg/kg - n.d. 1000
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AEIER A% B MDL b PRIE
(Test Items) (Method) (Unit) (Result) | (Limit)
No.l1

—IB2HBERBE (Monobromodiphenyl ether) mg/kg 5 n.d. -
RBREE (Dibromodiphenyl ether) mg/kg 5 n.d. -
—R¥KEE (Tribromodiphenyl ether) mg/kg 5 n.d. -
T REEKEE (Tetrabromodiphenyl ether) Y _ o _| mg/k 5 n.d. -
TR EE (Pentabromodiphenyl ether) ?%IEC 6232],'_6' 2015 - LIRAREHT (/5 mg/kg 5 n.d. -
e . REE DM - (With reference to IEC 62321-
7N REE KB (Hexabromodiphenyl ether) 6: 2015, analysis was performed by mg/kg 5 n.d. -
TIRE{ NS (Heptabromodiphenyl ether) G’C/MSI) mg/kg 5 n.d. -
J\BEE KR (Octabromodiphenyl ether) ' mg/kg 5 n.d. -
TUSEERBE (Nonabromodiphenyl ether) mg/kg 5 n.d. -
R ¥R EE (Decabromodiphenyl ether) mg/kg 5 n.d. -
Z R R4 R (Sum of PBDEs) mg/kg - n.d. 1000
HBK_FPEL T X PEs (BBP) (Butyl benzyl |£%IEC 62321-8:2017 - UmAMHENTHE/E| mg/kg | 50 n.d. 1000
phthalate (BBP)) EEDMT o (With reference to IEC 62321-

8: 2017, analysis was performed by

GC/MS.)
MK _®PEE T Fs (DBP) (Dibutyl £%|EC 62321-8: 2017 - ImMEENE/E | mg/kg 50 n.d. 1000
phthalate (DBP)) EEDHT o (With reference to IEC 62321-

8: 2017, analysis was performed by

GC/MS))
A PR &= T s (DIBP) (Diisobutyl [£%EIEC 62321-8: 2017 - ISR HEMNE/E | mg/kg 50 n.d. 1000
phthalate (DIBP)) R DT o (With reference to IEC 62321-

8: 2017, analysis was performed by

GC/MS))
#E PR _ 2T fE (DINP) (Diisononyl [£%IEC 62321-8: 2017 - BB E/& | mg/kg | 50 n.d. -
phthalate (DINP)) (CAS No.: 28553-12- |z&& 5347 - (With reference to IEC 62321-
0, 68515-48-0) 8: 2017, analysis was performed by

GC/MS))
R B (2-2E CE)EE (DEHP) (Di- [£3%IEC 62321-8: 2017 - LISAMETE/E | mg/kg 50 n.d. 1000
(2-ethylhexyl) phthalate (DEHP)) FEE DT o (With reference to IEC 62321-

8: 2017, analysis was performed by

GC/MS.)
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AEIER ARG =E B MDL BER RIE
(Test Items) (Method) (Unit) (Result) | (Limit)
No.1

#R _EPpE — FZ2E5 (DIDP) (Diisodecyl |£%IEC 62321-8: 2017 - DIMRETE/ZE | mg/kg 50 n.d. -
phthalate (DIDP)) (CAS No.: 26761-40- |z&&53 47 - (With reference to IEC 62321-
0, 68515-49-1) 8: 2017, analysis was performed by

GC/MS.)
#BX _FPBL _ 1E3FBs (DNOP) (Di-n-octyl [£%IEC 62321-8:2017 - MIGmMHENH/E| mg/kg | 50 n.d. -
phthalate (DNOP)) (CAS No.: 117-84-0) |z&& 5347 - (With reference to IEC 62321-

8:2017, analysis was performed by

GC/MS.)
HPR BB — 1E /X Es (DNPP) (Di-n- 2£%I1EC 62321-8: 2017 - ImtAETE/E | mg/kg 50 n.d. -
pentyl phthalate (DNPP)) (CAS No.: EEDMT o (With reference to IEC 62321-
131-18-0) 8: 2017, analysis was performed by

GC/MS.)
3% _ EP# _IF CBs (DNHP) (Di-n-hexyl [2%IEC 62321-8: 2017 - MIRABBHTE/E | mg/kg | 50 n.d. -
phthalate (DNHP)) (CAS No.: 84-75-3) |z&#&53#7 - (With reference to IEC 62321-

8:2017, analysis was performed by

GC/MS.)
MA_PE_Q-PEELE)E (DMEP) [£%EIEC 62321-8: 2017 - UG HEENE/E | mg/kg 50 n.d. -
(Bis-(2-methoxyethyl) phthalate EEDNT o (With reference to IEC 62321-
(DMEP)) (CAS No.: 117-82-8) 8: 2017, analysis was performed by

GC/MS.)
HR _BARLIF TN EE TN ER (NPIPP) (N-pentyl | £&1EC 62321-8: 2017 - DIHETE/E | mg/kg 50 n.d. -
iso-pentyl phthalate (NPIPP)) (CAS No.: [FE &2 47 - (With reference to IEC 62321-
776297-69-9) 8:2017, analysis was performed by

GC/MS.)
#BR __EPBE — 2£/X B (DIPP) (Diisopentyl |£%IEC 62321-8:2017 - MUmAAETH/E| mg/kg | 50 n.d. -
phthalate (DIPP)) (CAS No.: 605-50-5) |z&#& 5347 - (With reference to IEC 62321-

8: 2017, analysis was performed by

GC/MS.)
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HIEIER A AE ==Kivi MDL ER FRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
& (F) (Fluorine (F)) (CAS No.: 14762-94- |£%BS EN 14582: 2016 - DIEE FEMESD | mg/kg 50 n.d. -
8) #r - (With reference to BS EN 14582:

2016, analysis was performed by IC.)

% (Cl) (Chlorine (Cl)) (CAS No.: 22537- |£3%BS EN 14582: 2016 - ABEFEHNE D | mg/kg 50 n.d. -
15-1) 7 - (With reference to BS EN 14582:
2016, analysis was performed by IC.)

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

i (1) (lodine (1)) (CAS No.: 14362-44-8) [£3%BS EN 14582: 2016 - DIBEFEHNTE S | mg/kg 50 n.d. -
#7 » (With reference to BS EN 14582:
2016, analysis was performed by IC.)

NRET R EMMBEFEWMAILNER |2EIEC 62321-9: 2021 - DIgMETE/ZE | mg/kg 20 n.d. -
#)(HBCDD) (a- HBCDD, B- HBCDD, y-  |FE&E 247 - (With reference to IEC 62321-
HBCDD) (Hexabromocyclododecane  |9: 2021, analysis was performed by
(HBCDD) and all major GC/MS.)

diastereoisomers identified (o«- HBCDD,
B- 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- [£%EUS EPA 3052: 1996 - DI EFBSER | mg/kg 2 n.d. -
36-0) BEHTCREE DT o (With reference to US

EPA 3052: 1996, analysis was performed

by ICP-OES.)
i (Be) (Beryllium (Be)) (CAS No.: 7440- |£%US EPA 3052: 1996 - MIRKEMSER | mg/kg 2 n.d. -
41-7) BEDLREEDAT o (With reference to US

EPA 3052: 1996, analysis was performed

by ICP-OES.)
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f&E:E(Note) :

1.
. MDL = Method Detection Limit (75415 RI1& R &)

. n.d. = Not Detected (K1) ; 7/NAMDL / Less than MDL

. "-" = Not Regulated (FEH1&E)

. BRIEFHERE - 2IRILAC-G8:09/2019 - IKAME _jT(w=0)nURAETHESHHE ; RIBLRR  FEEERZH

U b w N

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

EHRLUAE AR EREMELE - (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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E£BEREE / Analytical flow chart of Heavy Metal

RIBUTREB &Y RRETEB%E - ( ANERAFEFERS )
These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr®* test method excluded )

| Bi% - E#EH5m / Cutting - Preparation |
v

| it ixmES / Sample Measurement |
|

] 7NBEE Cr(VI)
##4 Pb/#% Cd/5k Hg v v
v
—— . JF= & / Non-metal & / Metal
PR R BRI TR | | [ emivea ]
Acid digestion with microwave / hotplate ABS/PC/PVC I RLitt#15/Others v
* v v W KZEHY / Boiling
Dﬁ@‘éffi?@ﬁﬁb/ %{1':5/05160‘(? water extraction
3B / Fi i issolving by H igesting
| 1B / Filtration | ultrasonication at 150~160°C +
| v v BAVEIBRIEF /
v v espoxeraze || mim Cool, filter
wavs : 5 : ! B eparating to get digestate through
| /A7 / Solution | | Ba/ Refdue | uItrgsOo%i?ation aqueous phase 7
- l l AR EREE /
1) @ERDE / Alkali fusion v Abdd glppenyl—l
2) EEREARR /HClto dissolve | A% pH / pH adjustment | Card:\f‘le|§pgecrﬁ or
' : :
HDA%@@J?E@ /Add diphenyl— 13/(%9}‘5‘6—5_[%%\ f%jat
DB AR S I B B A1/ carbazide for color development - ENRRERE
Analysis was performed by ICP-OES v 540 nm BIRWE /
PUESNE-TI R A EE - S RIRRE Measure the
&TE 540 nm MIRUE / absorbance at
Measure the absorbance at 540 nm by UV-Vis
540 nm by UV-Vis spectrophotometer
spectrophotometer
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SEMEK/SREAR HTRIEE / PBB/PBDE analytical FLOW CHART

%%

=mBIEIE / Sample pretreatment

v
¥ mEEE / Sample extraction

EH AL / Soxhlet method

R R/
Concentrate/Dilute extracted solution

ZEURBIR / Filter

!

MsmtERHT/ERE &4 / Analysis by
GC/MS

B

$
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T EBE 47572 / Analytical flow chart of phthalate content

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

B mAlEE/ D& /
Sample pretreatment/separation

!

m THF SRS ARZEE /
Sample dissolved/extracted by THF

!

EERBE /
Dilute extracted solution

}

SAEEFTERZEIT /
Analysis was performed by GC/MS

!

#(#& /Data
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ER 2R ERE / Analytical flow chart of Halogen

BmAIER/ D% /
Sample pretreatment/separation

!

NERBEERAZGRES /
Weighting and putting sample in cell

'

SR IAEE/RIT
Oxygen Bomb Combustion / Absorption

WEZETEETE /
Dilution to fixed volume

!

BFETEIT /
Analysis was performed by IC
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_y

NIRRT ZEARIEE / Analytical flow chart - HBCDD

(=

txaATEE /Sample pretreatment

)
1 mEEEY / Sample extraction

|

EBR R/ /
Concentrate/Dilute extracted solution

!
HIREE / Filter
!

s BEN/EEBEIT /
Analysis was performed by GC/MS

!
214& /Data
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TE(BELB)SiREERE / Analytical flow chart of Elements (Heavy metal included)
RBUTHREEZHRYE  BREx2AR% -
These samples were dissolved totally by pre-conditioning method according to below flow chart.
[ £%E75)%/Reference method : US EPA 3051 - US EPA 3052]

]

i - #E%m / Cutting ~ Preparation

'

AR mMESE / Sample Measurement

Hfm

v
TR /BB R/ = A B RO R B /
Microwave digestion with HNO;/HCI/HF

!

@& / Filtration

v
A 4 58 / Residue
A& / Solution l

1) WAERNE /
Alkali Fusion

2) EERARR /
HCl to dissolve

v
BB A BRI GEE/ERERE (ICP-OES/MS)

* US EPA 3051 AERANNE R / US EPA 3051 method does not add HF.
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*IRARPMARMBEERER - AIRTRERRR 25 m/80 M. *

(The tested sample / part is marked by an arrow if it's shown on the photo.)

EKR23801194

** I ELE (End of Report) **
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