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MTRRE &Y B R, 2d R BHEE LT 2 i4cT (The following samples was/were submitted and
identified by/on behalf of the client as) :

szﬁ/&?ﬁ (Sample Submitted By) : SENJU METAL INDUSTRY CO., LTD.
% #(Sample Description) : ECO SOLDER BALL S

Jf ‘-""']%(Style/ltem No. ) : #7097(Sn/4Ag/0. 5Cu)

Jz it p #f (Sample Receiving Date) ;2020705718

B2 B (Testing Period) ¢ 2020/05/18 to 2020/05/25

B2 £ (Test Requested)

(1) &3 %E #4p %> %4 RollS 2011/65/EU Annex IT1% #3745 4 (EU) 2015/863R1%4% ~ 45 ~ & ~ = H4e ~ 540 % ~ 54
mt % @, DBP, BBP, DEHP, DIBP. (As specified by client, with reference to RoHS 2011/65/EU Annex II 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) HuplFEsrp#HEFLT-F . (Please refer to next pages for the other item(s).)

BEE 2% (Test Results) : 27 - F (Please refer to next pages).

235 (Conclusion) :

(1) RypE2 s B4 4~ &~~~ 28 F ~ 54 5m, DBP, BBP, DEHP, DIBP:ipls# s % ## & RoHS
2011/65/EU Annex ITZH 3745 4 (EU) 2015/8632 *2ie & &. (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 II to Directive 2011/65/EU. )

HERE NROE )M L/BHGE
Ray Chang, Ph.D/Manager -Tegh
Signed for and on behalf of
SGS Taiwan Limited

(LB By = - i/Chemical Laborato
PIN CODE: 9F1A4128
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PR % % (Test Results)

BleE30 = (PART NAME) NO. 1 : 414 £ Fzk (SILVER COLORED METAL BALL)
#1385 B ¥ i B3 i PN el
R TR i Pleg =0 1
(Test Items) (Unit) (Method) MpL (R;zuit) (L;;?})

4 / Cadmium (Cd) mg/kg | %% IEC 62321-5: 2013 - i fig & T 4 2 n. d. 100

65k 3% k&Rl / With reference to

[EC 62321-5: 2013 and performed by

ICP-0ES
4 / Lead (Pb) mg/kg | %% IEC 62321-5: 2013 » ™ 48 & = £ 2 179 1000

65k % k&R, / With reference to

[EC 62321-5: 2013 and performed by

ICP-OES.
& / Mercury (Hg) mg/kg | %% IEC 62321-4:2013+AMD1:2017 » ™ & & 2 n. d. 1000

e TR &R, / Vith

reference to 1EC 62321-

4:2013+AMD1:2017 and performed by ICP-

OES.
» % 4% / Hexavalent Chromium ug/cm? | %% IEC 62321-7-1:2015 » 2 UV-VIS#s ipl. 0.10 n. d. -
Cr(VI)(#2) / With reference to 1EC 62321-7-1:2015

and performed by by UV-VIS.
% %% 84 / Sum of PBBs mg/kg - n.d. 1000
- 47%% / Monobromobiphenyl mg/kg 5 n. d. -
= %8 % / Dibromobiphenyl mg/kg 5 n. d. -
=48 % / Tribromobiphenyl mg/kg 5 n. d. -
» ;8.9% % / Tetrabromobiphenyl mg/kg | %+ IEC 62321-6:2015 » 2 4 40 & 7/ 5 3 5 n. d. -
7 4.5 % / Pentabromobiphenyl mg/kg |&#& Rl / With reference to IEC 62321- 5 n.d. -
+ 4.9 % / Hexabromobiphenyl mg/kg [6:2015 and performed by GC/MS. 5 n.d. -
= 43%% / Heptabromobiphenyl mg/kg 5 n. d. -
~ 8358 % / Octabromobiphenyl mg/kg 5 n. d. -
1 748 % / Nonabromobiphenyl mg/kg 5 n. d. -
+8.9%% / Decabromobiphenyl mg/kg 5 n. d. -
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BIZRIE P -3 B E VDL (R}%%lt) lézd
(Test Items) (Unit) (Method) ;(s)ul (Lim;t)
$ 5y pdf / Sum of PBDEs mg/kg - n.d. 1000
- 8.7 ¥ @ / Monobromodiphenyl ether mg/kg 5 n. d. -
= %% ¥ @ / Dibromodiphenyl ether mg/kg 5 n. d. -
Z &m ¥ P / Tribromodiphenyl ether mg/kg 5 n. d. -
o L8 ¥ i / Tetrabromodiphenyl ether mg/kg | %% IEC 62321-6:2015 - 2 § 4p % 47/ % 3% 5 n. d. -
I 474 ¥ L / Pentabromodiphenyl ether | mg/kg |&#Bl. / With reference to [EC 62321~ 5 n. d. -
- ;8.7 ¥ @ / Hexabromodiphenyl ether mg/kg [6:2015 and performed by GC/MS. 5 n. d. -
= ;8.8 ¥ i / Heptabromodiphenyl ether mg/kg 5) n. d. -
~ 5.3 ¥ i/ Octabromodiphenyl ether mg/kg 5 n. d. -
1 4% ¥ p / Nonabromodiphenyl ether mg/kg 5 n. d. -
-+ 8.7 ¥ i / Decabromodiphenyl ether mg/kg 5) n. d. -
# / Antimony (Sb) mg/kg | %% US EPA 3052: 1996 » g k48 & 7 Jlf 2 33.2 -
6k k&R, / With reference to US
4 / Beryllium (Be) mg/kg |EPA 3052: 1996. Analysis was performed 2 n.d. -
by ICP-OES.
% % %% / Polychlorinated mg/kg 0.5 n. d. -
Biphenyls (PCBs) %4 US EPA 3550C: 2007 > m 5 #p & 45/ %
% %2 / Polychlorinated mg/kg |# &ki#&®. / With reference to US EPA 5 n. d. -
Naphthalene (PCNs) 3550C: 2007. Analysis was performed by
5% =9 % / Polychlorinated mg/kg |GC/MS. 0.5 n.d. -
Terphenyls (PCTs)
‘esa g v £ Hl / Alkanes, C10-13, mg/kg [%% US EPA 3550C: 2007 » r2 5 4p k& 47 &/ 100 n. d. -
chloro (Short Chain Chlorinated % AR BB, / With reference
Paraffins) (CAS No. :85535-84-8)) to US EPA 3550C: 2007. Analysis was
performed by GC/ECD.
&% / Halogen
#% (&) / Halogen-Fluorine (F) mg/kg 50 n.d. -
(CAS No. : 14762-94-8)
#% (%) / Halogen-Chlorine (Cl) mg/kg | %% BS EN 14582:2016 » 12 3=+ & 47 &k #& 50 n. d. -
(CAS No. : 22537-15-1) #l. / With reference to BS EN
#% (/%) / Halogen-Bromine (Br) mg/kg [14582:2016. Analysis was performed by 50 n. d. -
(CAS No. : 10097-32-2) IC.
#% (%) / Halogen-lodine (1) mg/kg 50 n.d. -

(CAS No. : 14362-44-8)
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(Di- (2-ethylhexyl) phthalate)

(CAS No. : 117-81-7)

8:2017. Analysis was performed by
GC/MS.

#1385 B ¥ i B3 i ndePN b
Rz i+ Pleg =0 £y
(Test Items) (Unit) (Method) MpL (R;zuit) (L;;?})
7 ¥4 / Organic-tin compounds
=7 %47 / Tributyl Tin (TBT) mg/kg %% 1S0 17353: 2004 > 11§ 4p & 15 /¥ % 0.03 n.d. -
= ¥ 74 / Triphenyl Tin (TphT) mg/Kg |k & R iRl / With reference to 0.03 n. d. -
= 7 A4% / Dibutyl Tin (DBT) mg/kg [ISO 17353: 2004. Analysis was 0.03 n. d. -
= % A4 / Dioctyl Tin (DOT) mg/kg [performed by GC/FPD. 0.03 n. d. -
iV 7R / mg/kg [%% IS0 17353: 2004 > 2§ Ak 47 &/ L4 0.03 n. d. -
Bis(tributyltin)oxide (TBTO) (CAS R ERI BRI d =T AHRRERFE] (A
No. : 56-35-9) #2_. / With reference to ISO 17353:
2004. Analysis was performed by
GC/FPD. Calculated from the result of
Tributyl Tin (TBT).
f;a,q=ﬁa / PFOA (CAS No. : 335-67 mg/kg 5% CEN/TS 15968 (2010) » r4i 4p & 45/ # 0.01 n.d
o Ui R k&R, / With reference to
DA FERE / Perf}uorooctane mg/kg CEN/TS 15968 (2010). Analysis was 0.01 n.d. -
su}fonates (PFOS-Acid, Metal Salt, performed by LC/MSNS.
Amide)
A oSTR D w2 vy A RN I enR | mg/kg | %% IEC 62321: 2008 0 vz An A AT/ T R 5 n. d. -
ﬁi#% / Hexabromocyclododecane ##l. / With reference to IEC 62321:
(HBCDD) and all major 2008. Analysis was performed by GC/MS.
diastereoisomers identified (a-
HBCDD, S - HBCDD, & - HBCDD) (CAS
No. : 25637-99-4 and 3194-55-6
(134237-51-7, 134237-50-6, 134237-
52-8))
F& ey / PVC xk Wbk AT R W5 d 2 ¥R, / Analysis - Negative -
was performed by FTIR and FLAME Test.
v ¥ &% % ¥ 445 / Phthalates
HRFZ T 7 fig / PBP ED1?utyl mg/kg 54 TEC 62321-8:2017 » 12 § 40 & 5/ 7% 50 n.d. 1000
phthalate) (CAS No.: 84-74-2) M .
—— . &t #l. / With reference to [EC 62321-
WEZ- - (2-v 4 F)fq / DEHP| mg/kg 50 n. d. 1000
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PIFRIE P Hi Rled > 3 & * o
B3 ad 73%‘-5;‘ e
e . v MDL Result i
(Test Items) (Unit) (Method) ( NO.1 ) (Linit)
AFZRPEET F YAy / BBP (Butyl mg/kg 50 n. d. 1000
Benzyl phthalate) (CAS No.: 85-68-

T)

EF- "z B fg / DIBP (Di- mg/kg 50 n. d. 1000
isobutyl phthalate) (CAS No.: 84-

69-5)

MF- - R, / DIDP (Di- mg/kg 50 n.d. -

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

E- "z BIpAg / DINP (Di- mg/kg 50 n. d. -
isononyl phthalate) (CAS No. :
28553-12-0, 68515-48-0)

AF- TR & Ffq / DNOP (Di-n- mg/kg 50 n.d. _
octyl phthalate) (CAS No.: 117-84-

0) % 1EC 62321-8:2017 » r2 4 An K 47/ 3%

ME- TR (C6-8L4a B 4a) = A mg/kg | &Rl / With reference to IEC 62321- 50 n.d. _
fia, % CT7 / DIHP (1, 2- 8:2017. Analysis was performed by

Benzenedicarboxylic acid, di-C6-8- GC/MS.

branched alkyl esters, CT7-rich)
(CAS No. : 71888-89-6)

mE- P (CT-114 482 3 48)= 4 | mg/kg 50 n. d. -
fia / DHNUP (1, 2-
Benzenedicarboxylic acid, di-C7-

11-branched and linear alkyl
esters) (CAS No.: 68515-42-4)

MF- PR (2-7 % A Hmg / mg/kg 50 n. d. -
DMEP (Bis (2-methoxyethyl)
phthalate) (CAS No.: 117-82-8)

¥ -9 pi- B AR, / DIPP mg/kg 50 n. d. -
(Diisopentyl Phthalat) (CAS No. :
605-50-5)
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#1385 B ¥ i B3 i ndePN b
i = e WL |Result)| '
(Test Items) (Unit) (Method) o1 (Limit)

ARF - P s & fig / DNHP (Di-n- mg/kg 50 n.d. -
hexyl phthalate) (CAS No.: 84-T5-
3)
AF - P s v fg / DEP (Di-ethyl mg/kg 50 n. d. -
phthalate) (CAS No.: 84-66-2) %4 IEC 62321-8:2017 » 12 § 4p ks 45/ 5 %
MF- P pe- " fg / DMP (Dimethyl mg/kg &+, / With reference to IEC 62321- 50 n.d. -
phthalate) (CAS No.: 131-11-3) 8:2017. Analysis was performed by
MY ® - Af; / DPP (Di-pentyl mg/kg  |GC/MS. 50 n. d. -
phthalate) (CAS No.: 131-18-0)
ARFZ P pEs & NfAp/ DNPP(Di-n- mg/kg 50 n. d. -
pentyl phthalate) (CAS No.: 131-
18-0)
#as A / Bisphenol A (CAS No.: 80-| mg/kg |% % RSTS-CHEM-239-1 (2016) » 124z % »xiy 1 n. d. -
05-7) eAp kTP B &Rl / With

reference to RSTS-CHEM-239-1 (2016)

Analysis was performed by UPLC-MSMS.
2 5. fFfs-A / Tetrabromobisphenol A| mg/kg |% % RSTS-E&E-121 > i Ap & 7/ 5 3 &k & 10 n. d. -
(TBBP-A) (CAS No. : 79-94-7) #]. / With reference to RSTS-E&E-121.

Analysis was performed by LC/MS.
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# 3x(Note) :

1.

‘CDPO\]O?

10.

Ol &~ W DO

mg/kg = ppm; 0. 1wt% = 1000ppm

MDL = Method Detection Limit (= ;% d Bl{&*2 &)
n.d. = Not Detected (X&)

"-" = Not Regulated (& 18)

(#2) =

a. %> B FE 0,13 pg/em® > Ao tk& &k 75 » %45, / The sample is positive for Cr(VI) if the Cr(VI)
concentration is greater than 0.13 pg/cm?. The sample coating is considered to contain Cr(VI)
b. %~ W% ind CRAE0.10 pg/cm®) > #7 % & 2 7 - %44, / 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. % HéRx A 0.10 2 0.13 pg/em® o @2 d kL E 75 » %45 / The result between 0.10 pg/cm?
and 0.13 ug/cm® is considered to be inconclusive - unavoidable coating variations may influence the
determination.
**¥= Qualitative analysis (No Unit) @4~ 47(& 8 i=)
Negative = Undetectable & ( &K @B 3]); Positive = Detectable F{£( e 1 B[F])
(A) *MDLE 4+~ 2 /RlzE e £ ¥ 2.3, / The MDL was evaluated for element / tested substance.
%8t 8 %/ Parameter Conversion Table: https://twap. sgs. com/sgsrsts/chn/download-REACH_tw. asp
# & o3¢ (Conversion Formula) : AX = A x F

AX A F
g v =7 A4 / Bis(tributyltin)oxide =7 #4% / Tributyl Tin (TBT) 1.024
REMES 2 e hplEESELER & o / The statement of compliance conformity is based on comparison
of testing results and limits.

PFOS %% % 3t (Reference Information) : 4% A {5 475 %4 POPs - (EU) 2019/1021

PFOSIE A& et FF & WL # 2 (42480, 001%(10ppm) » £ % %~ & H & 23002 ¢ 3 @480, 1%(1000ppm) » &> 5 5 &
BHHAL e 2 @Az lug/m? o

(Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in semi-finished
products or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated materials above
lug/m?. )

DA FRARp 2L FIRARvAFAF 2L I RAR, 24 F AR N-T AL I RAEREE N-¢ A2 E
FhrppEE N- Ard 2 ARpeAs A, N-c A24d 2 ARpeiA s A2 f o (PFOS refer to
Perfluorooctanesulfonic acid and its derivatives including Perfluoroctanesulfonic acid, Perfluoroctane
sulfonamide, N-Methylperfluoroctane sulfonamide, N-Ethylperfluoroctane sulfonamide, N-
Methylperfluoroctane sulfonamidoethanol and N-Ethylperfluoroctane sulfonamidoethanol. )
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£ £ & n 428 / Analytical flow chart of Heavy Metal

PR#HIT ORI EE RS R 2BE e (5 BERIED 2 F “+)
These samples were dissolved totally by pre-conditioning method according to below flow chart. ( Cré* test method excluded )

| T # - & # % / Cutting -~ Preparation |
v

| R &£ £ / Sample Measurement |

I
| * %42 Cr(VI)
45 Pb/4§ Cd/& Hg v v
| 2 & % | Non-metal | | £ | Metal |
TR RERITRF AR R
Acid digestion with microwave / hotplate ABS/PC/PVC | # # # ¥ /Others +
7 A\ v # .k 5 5 | Boiling
e Sy ) . 150~160°C * i} water extraction
&4 / Filtration Dissolving by it / Digesting at
: ultrasonication 150~160C +
| v v Bt A
* + BB0CiEE T it Bk & | Separating Cool, filter digestate
] ] 7 1« 1 Digesting at to get aqueous -
7 i | Solution A ;& | Residue 60°C by phase through filter
ultrasonication +
v . . | v
— - XE 3
LA e 8 é .
1) 4 "i'% / Alkali fuglon & pH/ pH adjustment | Add diphenyl-
2) #@pki3 2 [ HClto dissolve carbazide for color
* development
4o 4% ¢ & ¢ [ Add diphenyl- +
carbazide for color development
A4 v L UV-VIS » £ plH
N b S gk g -~ &%k e 540 nm 0
B & %R L & /ICP-OES L UV-IS » B 53 i & 540 nm ¢ % fc i | Measure
%z & |/ Measure the absorbance at the absorbance at
540 nm by UV-VIS 540 nm by UV-VIS
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5 ¥/ 5 4B ¥R A 455428 / PBB/PBDE analytical FLOW CHART

Sample pretreatment / # &7 A&JZ

v

Sample extraction # &% B/
Soxhlet method % ;% % B2

!

Concentrate/Dilute Extracted solution
Rk ‘ﬁ/ ﬁ%ﬂ?&

!

Filter ¥ 5% &k

!

Analysis by GC/MS
vLE AR AT R A
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7 % 12 |ICP-OES 4 47 erj i iX 420
(Flow Chart of digestion for the elements analysis performed by ICPOES)

FRPp 0T iR AR R 0 2 0 e % 20312 o [ These samples were dissolved totally by pre
conditioning method according to below flow chart.

T # -~ @ % %5 /Cutting ~ Preparation
v

Btk &£ £ / Sample Measurement

v

EypF Btk & B A U SRR 1 (40T 4 4757 ) [ Acid digestion by suitable acid
depended on different sample material (as below table)

v

¥, [ Filtration

A 4

A 4

734 | Residue

v

7% % [ Solution

1) &' fe# [ Alkali Fusion
v 2) B33 /HCIto
B ER f'ft’s“f bk % [ ICP-OES
4 4 48,'% 47 | Steel, copper, aluminum, solder 2ok pVEE, L E 4 BR K
Aqua regia, HNO;, HCI, HF, HO>
#.33 / Glass ML, & 4 & | HNOs/HF
£ 40,45 14 % / Gold, platinum, palladium, ceramic 1 -k / Aqua regia
£ [ Silver A | HNO3
% | Plastic Fiph, 5 kAR [ HSO4 H0o, HNOs, HC
# # | Others e~ ZPEET R 2% f% [ Any acid to total
digestion
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» 47428 / Analytical flow chart

FZWF > RiRE]

I

A5

[ﬁw%gx:é%‘g&;‘{\ggg\

*Apply to: PCBs, PCNs, PCTs, Mirex

Sample pretreatment

!

IR e
Sample extraction by organic solvent

k- ) 3 ﬁq‘ﬁ/ﬁﬁ?
Concentrate/Dilute the extracted solution

!

FLE AR AT R A A
Analysis was performed by GC/MS

'

#dy [ Data
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& #7542 % / Analytical flow chart- Chlorinated Paraffins

Sample pretreatment

,

7 BaaE
Sample extraction by organic solvent

|

EBRk ﬁﬁ/ﬁﬁ?
Concentrate/Dilute the extracted solution

'

Y AR R A5 RT3 4R R F R
Analysis was performed by GC/ECD

!

45 / Data
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#)% 4 175428 / Analytical flow chart of Halogen

Ho B2 e ]
Sample pretreatment/separation

A\ 4

eI S DN s
Weighting and putting sample in cell

!

F F RGO
Oxygen Bomb Combustion / Absorption

v

81 AL
Dilution to fixed volume

!

B KAk |
Analysis was performed by IC
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7 B& 447528 / Analytical flow chart of Organic-Tin content

# &% &J2 [ Sample pretreatment

'

IR REE
Sample extraction by organic solvent

'

o il g grd i/
Derived by Sodium tetraethylborate

!

kR i ;‘%.%Fﬁ/ﬁﬁ? /
Concentrate/Dilute Extracted solution

v

FARK ATk B A4
Analysis was performed by GC/FPD

!

#45 / Data
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AR/ 3 HEAL 542 H /Analytical flow chart - PFOA/PFOS

/ Sample pretreatment

v

R hEFPRE R
Sample extraction by Ultrasonic extraction

SRk |
Concentrate/Dilute Extracted solution

v

Ap KA R BEE R AT
Analysis was performed by LC/MSMS

v

#45 / Data

€
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%%+ - % 25428 / HBCDD analytical flow chart

# 59 &J2 [ Sample pretreatment

|

# & % P~ Sample extraction /
42 4 i ¥ B~ Ultrasonic method

!

PR ;’%ﬁﬁ/ﬁﬁ? /
Concentrate/Dilute Extracted solution

!

Pk ik | Filter

|

FLE AR A AT
Analysis was performed by GC/MS

|

#45 / Data
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R o FH R Rl

Analysis flow chart for determination of PVC in material

# &3 &J2 | Sample pre-treatment

\4

Y5d 2 ¥R [ Flame test

A 4
f e kg 45 [ Sample analyzed by FTIR

!

FEnC-Clag i e /
Check wave-number of C-Cl bonding

v

5 / Data
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v ¥R 4 475428 / Analytical flow chart of phthalate content
[irl&& = i [Test method: IEC 62321-8]

p 2 (Date) : 2020/05/25

BT AJE At
Sample pretreatment/separation

!

# THFE v & v (3 f25 5 /
Sample dissolved/extracted by THF

!

Feeie iy |

Dilute Extracted solution

!

F A0 AT o A
Analysis was performed by GC/MS

!

#45 / Data
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B AL 470428 / Bisphenol A analytical flow chart

L/
Sample pretreatment

v
R R EREEe |
Sample extraction by Sonication extraction

!

k2 ) ‘ﬁ/ 7/
Concentrate/Dilute Extracted solution

A\ 4

VAT iR dn A 1T e BT R AT
Analysis was performed by UPLC-MSMS

!

#45 / Data
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w5 R -AL 175428 / TBBP-A analytical flow chart

L/
Sample pretreatment

\4

R hEFPRE R
Sample extraction by Ultrasonic extraction

:

ek |
Concentrate/Dilute Extracted solution

!

AR KA TR AT E R
Analysis was performed by LC/MS
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X BEY 4o BFEHET 0 MEAAF SR ERBZFE/I0 X
(The tested sample / part is marked by an arrow if it’s shown on the photo.)

¥k g2 2 & (End of Report) *x
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