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EMEERKMHABRAS (WIN SEMICONDUCTORS CORP.)
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TAOYUAN CITY 33383, TAIWAN)

BT HE S RGBSR ERERIZHERER (The following sample(s) was/were submitted and identified by/on behalf of
the applicant as) :

IR M (Sample Submitted By) T IERMFEEREERMHBREAS (WIN SEMICONDUCTORS CORP.)

% m&7TE(Sample Name) : GaN WAFER

Wzt H(Sample Receiving Date) : 27-Apr-2021
AlF BARE (Testing Period) 1 27-Apr-2021 to 07-May-2021

B &K (Test Requested) (1) WEEFEE - £%2RoHS 2011/65/EU Annex I X E1E571#5<(EU) 2015/863
AVER B0 ok~ NBER - ZIREEK - Z)RBEKEE, 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(VI1), PBBs, PBDEs, DBP, BBP, DEHP, DIBP contents in the submitted

sample(s).)
2 HMARMIEBFER T —E - (Please refer to next pages for the other item(s).)
Bt 45 R (Test Results) : #2B F—H& (Please refer to following pages.)
# i (Conclusion) : (1) REEEEHMNER - HiF - 88 - 5k - RNER - ZREK - ZRBKE, DBP,

BBP, DEHP, DIBPAJHIE 45 R FF 5 RoHS 2011/65/EU Annex 1B E{EZ]15< (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.)

Signed for and on behalf\
SGS TAIWAN LTD. L .
Chemical Laboratory - Taipei PIN CODE: A809D115

ot
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BB BRI REGR (Test Part Description)
No.1 . &aE (WAFER)

Bt 45 R (Test Results)

HAlIEE A EE EfiI MDL #HR MRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
# (Cd) (Cadmium (Cd)) (CAS No.: 7440-|£%EIEC 62321-5: 2013 - DIKERSER | mg/kg 2 n.d. 100
43-9) BHHFEE DT o (With reference to IEC
62321-5: 2013, analysis was performed
by ICP-OES.)
&5 (Pb) (Lead (Pb)) (CAS No.: 7439-92-1)|£=IEC 62321-5: 2013 - DIRERSELR | mg/kg 2 n.d. 1000

BT HRE B O o (With reference to IEC
62321-5: 2013, analysis was performed

by ICP-OES.)
7 (Hg) (Mercury (Hg)) (CAS No.: 7439- |£3%IEC 62321-4: 2013+ AMD1: 2017 - B | mg/kg 2 n.d. 1000
97-6) HEMSBRBEFCEZE 2T - (With

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

7NEi& Cr(VI) (Hexavalent Chromium  [£%IEC 62321-7-2: 2017 - DISRIMYE-TIR | mg/kg 8 n.d. 1000
Cr(VI)) (CAS No.: 18540-29-9) KD HEHET A - (With reference to

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

26X (Monobromobiphenyl) mg/kg 5 n.d. -

_iREt3K (Dibromobiphenyl) mg/kg 5 n.d. -

—RIEZ (Tribromobiphenyl) mg/kg 5 n.d. -

KK (Tetrab biphenyl . .d. -

%E :r::abrfor::)oblr;heennyy?) ﬂ“«%mc 62321-6: 2015 - LSR8/ mgjtg g Ej -

e SEEHT - (With reference to IEC 62321~ |2 —
7R px(HexabromoblphenyI) mg/kg 5 n.d. -
6. 2015, analysis was performed by

%% (Heptabromobiphenyl) GC/MS) mg/kg 5 n.d. -

)\ 5ﬁ§t§(Octabromob|phenyl) ' mg/kg 5 n.d. -

TR (Nonabromobiphenyl) mg/kg 5 n.d. -

2H:ZE (Decabromobiphenyl) mg/kg 5 n.d. -
Z R 48] (Sum of PBBs) mg/kg - n.d. 1000
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AlIEE AT & Efu MDL R PRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.1
— R KB (Monobromodiphenyl ether) mg/kg 5 n.d. -
R4 EE (Dibromodiphenyl ether) mg/kg 5 n.d. -
= REKEE (Tribromodiphenyl ether) mg/kg 5 n.d. -
TS EE KBt (Tetrabromodiphenyl ether ‘ d. -
BabLY: N EPentabromod:Tc)henyyl ethe:) %%IEC 62321-6: 2015 - LIRMEAT /8 23?::3 g 23 -
~EEER (Hexabromodiphenyl ethen) AEEDHT - (With reference to IEC 62321- o~ 3 — -
;Z:# PReTy 6: 2015, analysis was performed by 9749 —
LIREREE (Heptabromodiphenyl ether) GC/MS) mg/kg 5 n.d. -
JURHEKEE (Octabromodiphenyl ether) ' mg/kg 5 n.d. -
JUREEZES (Nonabromodiphenyl ether) mg/kg 5 n.d. -
128X EE (Decabromodiphenyl ether) mg/kg 5 n.d. -
LR A B48H (Sum of PBDEs) mg/kg - n.d. 1000
#PR _BPRL T K fs (BBP) (Butyl benzyl mg/kg 50 n.d. 1000
phthalate (BBP)) (CAS No.: 85-68-7)
#K _EPEL T F& (DBP) (Dibutyl mg/kg 50 n.d. 1000
phthalate (DBP)) (CAS No.: 84-74-2)
MA P (2-oESHE)Es (DEHP) (Di- mg/kg 50 n.d. 1000
(2-ethylhexyl) phthalate (DEHP)) (CAS
No.: 117-81-7) _
#BA _EPEE & T Bs (DIBP) (Diisobutyl %%IEC 62321._8: 2017 - DRARAT /5 mg/kg 50 n.d. 1000
ohthalate (DIBP)) (CAS No.: 84-69-5) BT - (Wlt.h reference to IEC 62321-
— — 8: 2017, analysis was performed by

#PR _EPEE — 5£5%f5 (DIDP) (Diisodecyl GC/MS.) mg/kg 50 n.d. -
phthalate (DIDP)) (CAS No.: 26761-40-
0, 68515-49-1)
#K PR — E Tf5 (DINP) (Diisononyl mg/kg 50 n.d. -
phthalate (DINP)) (CAS No.: 28553-12-
0, 68515-48-0)
#K _EPBL — IF %85 (DNOP) (Di-n-octyl mg/kg | 50 n.d. -
phthalate (DNOP)) (CAS No.: 117-84-0)
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AEIER A AZE E==Kiv) MDL =R PRIE
(Test Items) (Method) (Unit) (Result)| (Limit)
No.l1
& (Cl) (Chlorine (Cl)) (CAS No.: 22537- 285 EN 14582: 2016 - NS FBAFES mg/kg 50 n.d. -
15-1) SEBS| : ' E TR
i (S)r) (Bromine (Br) (CAS No. 10097- ;’Eléﬁﬁglgifserj;‘;;ffgfn%1b4y 5% ma/kg | 50 | nd. .

&t (Note) :
1. mg/kg = ppm ; 0.1wt% = 1000ppm
. MDL = Method Detection Limit (77;% & I1HR1E)
. n.d. = Not Detected (ZRig) ; /NFIEMDL / Less than MDL
. "-" = Not Regulated (FE#R1&1E)
FEMERZHAEGLUAIE ERERBEMELE - (The statement of compliance conformity is based on comparison
of testing results and limits.)

U b wN
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=Mt ERKRMHARAS (WIN SEMICONDUCTORS CORP.)
HEmELUREDREERMIZ 355 (NO.35, KEJI 7TH RD., HWAYA TECHNOLOGY PARK, GUISHAN DISTRICT,

TAOYUAN CITY 33383, TAIWAN)

S2BiREE / Analytical flow chart of Heavy Metal

RBUTROREE Z R - 56

TEAM - (NBERETTIER )

HEA(Date): 07-May-2021

HE(Page): 50f 9

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

B R / Cutting ~ Preparation |
v

| R @BESE / Sample Measurement |

I

| 4 -

| 7 Cr(VI)
ﬁ‘u‘ Pb/#& Cd/7R Hg v v
e PP JEEE / Non-metal £ / Metal
ﬁﬁ«ﬂ&ﬁﬁ#fa/%ﬂ’f&ﬁﬁﬁﬁ»%ﬁ@ | = h| | @l |
Acid digestion with microwave / hotplate ABS /PC/PVC | Rftt#%/Others v
3 v v KEEW / Boiling
Dﬁf—i‘éf{if@ﬁﬁb/ %{E/OIS'MOOC—F water extraction
BE / Fi i issolving by H igesting
B3R / Filtration ultrasonication at 150~160°C +
| v v HAEBEER /
v v 60 CIEA T BER BUKE / Cool, filter
- - N - H1E / Digesting at Separating to get .
787 / Solution 5%78 / Residue % aqueous phase digestate throuah
uItrason|cat|on +
v | |
_ v MABEHES /
1) #@@ERDE / Alkali fusion | 9% pH / pH adjustment | Add diphenyl-

carbazide for color

2) EEROARE /HClto dissolve ¥ development
A% EBEZE / Add diphenyl- *
carbazide for color development
v v BLUV-VIS - SR
AARIE 540 nm B9

RUFEAR S B S GCRE & / ICP-OES

e

RULE / Measure
the absorbance at
540 nm by UV-VIS

BLUV-VIS - 2RI RARE 540 nm i
IRUE / Measure the absorbance at
540 nm by UV-VIS
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3

ZIRMER /% RECK B S TR EE / Analytical flow chart - PBBs/PBDEs

7RI ER / First testing process —
EZMERBRIER / Optional screen process  ===sses:

12 % / Confirmation process - =
B @ETEIE / Sample pretreatment

v

: #)EF 47/ Screen analysis

[ER RN

Illlllllllllllllllllrllllllllllllllllllll

v
#m2EEL / Sample extraction
R ZEEUE / Soxhlet method

1
v

AR R T
Concentrate/Dilute Extracted solution

1
v

ZEURBIE / Filter

1
v

KRB ERLE / GCIMS
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o] ¥R 27 AIEE / Analytical flow chart - Phthalate

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

RmBlERE/ D% /
Sample pretreatment/separation

!

ol THF S KA B /
Sample dissolved/extracted by THF

!

EHURREE /
Dilute Extracted solution

v

KRIBBTEZEIT /
Analysis was performed by GC/MS
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KR/ T7EE / Analytical flow chart - Halogen

RmBlER/ D /
Sample pretreatment/separation

NERMGREEAZRmED /
Weighting and putting sample in cell

v

WA 5238/ TR U
Oxygen Bomb Combustion / Absorption

WEEETEE /
Dilution to fixed volume

v

BEFEMEIN /
Analysis was performed by IC
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* BRMAFBRER - AIRTABEREH 2% m /80 . *
(The tested sample / part is marked by an arrow if it's shown on the photo.)

ETR21405992

** R E4EE (End of Report) **
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