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VX‘F?E’]%&%{%&J@}"%&, ﬂégﬁﬁﬁiﬁg}"ﬁ?&&n?‘ (The following samples was/were submitted and identified
by/on behalf of the client as) :

% %A% (Sample Description) :  ECO SOLDER BALL S

M HE (Style/Ttem No.) : #7097(Sn/4Ag/0.5Cu)

ok B B (Sample Receiving Date) : 2015/10/06

82X A P (Testing Period) : 2015/10/06 TO 2015/10/13

1% 45 B H (Sample Submitted By) :  SENJU METAL INDUSTRY CO., LTD.

&R (Test Results) : #HAT—E (Please refer to next pages).

Ray ChangaPh.D. I Mana
Signed for and on behalf
SGS Taiwan Limited
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B XEE R (Test Results)

8] 3K 3% 1= (PART NAME) NO.1

H #f (Date) : 2015/10/13

JAPAN

4% & FECO SOLDER BALL S (SILVER ECO SOLDER BALL S)

B # (Page)

2 of 15

(Test Items) (Unit) (Method) (MDL) —

4% / Cadmium (Cd) mg/kg |%FIEC 62321-5: 201353k, WUAEIBLTH 2 n.d.

BFHEEREA . / With reference to

IEC 62321-5: 2013 and performed by ICP-

AES.
45 / Lead (Pb) mg/kg |4 FIEC 62321-5: 201373, RRAEHB/ETH 2 47.0

BT B4R . / With reference to

IEC 62321-5: 2013 and performed by ICP-

AES.
K / Mercury (Hg) mg/kg |%FIEC 62321-4: 2013F 3k, REEIBETH 2 n.d.

BTG LEEARA] . / With reference to

IEC 62321-4: 2013 and performed by ICP-

AES.
<18 4% / Hexavalent Chromium Cr(VI) o % #1EC 62321: 2008% &, WAMB/RIER LA . # Negative

/ With reference to IEC 62321: 2008 and

performed by Boiling water extraction

Method.#
28 X4 / Sum of PBBs _ .
— %W 2% / Monobromobiphenyl 5 n.d.
ZIRWER Dibromobiphenyl 5 n.d.
ZRBER / Tribromobiphenyl 5 n.d.
V98B 2K / Tetrabromobiphenyl S#1EC 62321-6: 20157 7%, ARMEBAT/H % 5 n.d.
B AWK / Pentabromobiphenyl mg/kg |[{EA#®. / With reference to IEC 62321-6: 5 n.d.
SRR / Hexabromobiphenyl 2015 and performed by GC/MS. 5 n.d.
LIRWEK / Heptabromobiphenyl 5 n.d.
NBRBEA / Octabromobiphenyl 5 n.d.
JLBRTER / Nonabromobiphenyl 5 n.d.
FiamE R / Decabromobiphenyl 5 n.d.
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(Test Items) (Unit) (Method) (MDL) 0.1

% 4B X8 Mie / Sum of PBDEs - n.d.
— & W K& / Monobromodiphenyl ether 5 n.d.
— AW K8 / Dibromodiphenyl ether 5 n.d.
Z B KBk / Tribromodiphenyl ether 5 n.d.
V5B 3Bk / Tetrabromodiphenyl ether % 1EC 62321-6: 201573, AR/ Ek 5 n.d.
B AT KB / Pentabromodiphenyl ether mg/kg [#&A#A]. / With reference to IEC 62321-6: 5 n.d.
SN W KB / Hexabromodiphenyl ether 2015 and performed by GC/MS. 5 n.d.
8 KBk / Heptabromodiphenyl ether 5 n.d.
ANGE W KBk / Octabromodiphenyl ether 5 n.d.
LR KB / Nonabromodiphenyl ether 5 n.d.
+ 8% K& / Decabromodiphenyl ether 5 n.d.
4% / Antimony (Sh) mg/kg |%#US EPA 305277 3%, M BARBESTHRTH 2 33.

GRS S8 . / With reference to US

EPA Method 3052 for Antimony Content.

Analysis was performed by ICP-AES.
A RFIRFEEL / Perfluorooctane mg/kg |%#US EPA 3550C: 20073k, VARABRAT/H 10 n.d.
sulfonates €§ﬁ§ﬁ§ﬁﬂ. / With reference to US EPA

3550C: 2007. Analysis was performed by

LC/NS.
AR FE: (&%) / PFOA (CAS No.: 335-67-1) | mg/kg |%#US EPA 3550C: 2007, VARMEI/H 10 n.d.

#MEARA]. / With reference to US EPA

3550C: 2007. Analysis was performed by

LC/NS.
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2k s - e SE 3 7 &R -3
(Test Items) (Unit) (Method)
(MDL) NO.1

NIRRT IRATH 2 BRI B EEY mg/kg |ZFIEC 62321: 20087 %, AR/ H % 5 n.d.
/ Hexabromocyclododecane (HBCDD) and M|, / With reference to IEC 62321: 2008
all major diastereoisomers identified method. Analysis was performed by GC/MS.
(o - HBCDD, [B3- HBCDD, < - HBCDD) (CAS
No.: 25637-99-4 and 3194-55-6 (134237~
51-7, 134237-50-6, 134237-52-8))
B % / Halogen
BZ% () / Halogen-Fluorine (F) mg/kg |%#BS EN 14582:2007, wR&EFRBATHE ST, / 50 n.d.
(CAS No.: 14762-94-8) With reference to BS EN 14582:2007.

Analysis was performed by IC.
B% (£) / Halogen-Chlorine (Cl) mg/kg |%#BS EN 14582:2007, vA#&FRATH I, / 50 n.d.
(CAS No.: 22537-15-1) With reference to BS EN 14582:2007.

Analysis was performed by IC.
B % (J&) / Halogen-Bromine (Br) mg/kg |5 #BS EN 14582:2007, VA&ETRATHE M. / 50 n.d.
(CAS No.: 10097-32-2) With reference to BS EN 14582:2007.

Analysis was performed by IC.
B 2% (#t) / Halogen-Iodine (I) mg/kg |%#BS EN 14582:2007, wREETFRBATHE AT, / 50 n.d.
(CAS No.: 14362-44-8) With reference to BS EN 14582:2007.

Analysis was performed by IC.
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AR ¥ MR % ﬁﬁiﬁ? (Rii 0)
(Test Items) (Unit) (Method) (MDL) 0.1

B EFHMH / Phthalates
AR —_WEE T X WE / BBP (Butyl benzyl mg/kg |5-#IEC 62321-8 (111/321/CD) » A {488 #11k 50 n.d.
phthalate) (CAS No.: 85-68-7) /E MM Z . / With reference to IEC

62321-8 (111/321/CD). Analysis was

performed by GC/MS.
HROK—_F#—TH / DBP (Dibutyl mg/kg |%FIEC 62321-8 (111/321/CD) » WX 488 ¥ 1k 50 n.d.
phthalate) (CAS No.: 84-74-2) /H AR = . / With reference to IEC

62321-8 (111/321/CD). Analysis was

performed by GC/MS.
R FEE— (2-CZATHK)E / DEHP (Di- | mg/kg |%#IEC 62321-8 (111/321/CD) » ¥A AR & #r1k 50 n.d.
(2-ethylhexyl) phthalate) (CAS No.: VH AR Z . / With reference to IEC
117-81-7) 62321-8 (111/321/CD). Analysis was

performed by GC/MS.
ARR—_WEE — R B / DIDP (Di-isodecyl mg/kg |$#IEC 62321-8 (111/321/CD) » A R 48R #11k 50 n.d.
phthalate) (CAS No.: 26761-40-0, 68515~ /E MM Z . / With reference to IEC
49-1) 62321-8 (111/321/CD). Analysis was

performed by GC/MS.
AE—_WEE — R B / DINP (Di-isononyl mg/kg |4 IEC 62321-8 (111/321/CD) » ¥A .48 ¥ 14k 50 n.d.
phthalate) (CAS No.: 28553-12-0, 68515- /AR = . / With reference to IEC
48-0) 62321-8 (111/321/CD). Analysis was

performed by GC/MS.
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AR ¥ MR % ﬁﬁiﬁ;} (Rii 0)
(Test Items) (Unit) (Method) (MDL) 0.1
AR —_WEE —E B / DNOP (Di-n-octyl mg/kg |4 #IEC 62321-8 (111/321/CD) » VA48 & #711& 50 n.d.
phthalate) (CAS No.: 117-84-0) /E AR Z . / With reference to IEC
62321-8 (111/321/CD). Analysis was
performed by GC/MS.
FRX—FaE — R THE / DIBP (Di-isobutyl mg/kg |%FIEC 62321-8 (111/321/CD) » WX &40 & ¥ 1k 50 n.d.
phthalate) (CAS No.: 84-69-5) /H AR = . / With reference to IEC
62321-8 (111/321/CD). Analysis was
performed by GC/MS.
AR =W EE = (C7-11 L byt &1 4 ) I L BS / mg/kg |%FIEC 62321-8 (111/321/CD) » ¥X &40 /& #714 50 n.d.
DHNUP (1,2-Benzenedicarboxylic acid, /E AW Z . / With reference to IEC
di-C7-11-branched and linear alkyl 62321-8 (111/321/CD). Analysis was
esters) (CAS No.: 68515-42-4) performed by GC/MS.
MR FEk —(C6-8% 4 B4 ) In B, 5C7 | mg/kg |[%FIEC 62321-8 (111/321/CD) » VA {482 #i ik 50 n.d.
/ DIHP (1,2-Benzenedicarboxylic acid, /EEEMA 2. / With reference to IEC
di-C6-8-branched alkyl esters, C7-rich) 62321-8 (111/321/CD). Analysis was
(CAS No.: 71888-89-6) performed by GC/MS.
AE—_WEE —RI/XE / DIPP (Diisopentyl mg/kg |4 IEC 62321-8 (111/321/CD) » ¥ {488 ¥ 14k 50 n.d.
Phthalat) (CAS No.: 605-50-5) /H AR = . / With reference to IEC
62321-8 (111/321/CD). Analysis was
performed by GC/MS.
MER_FEE—(2-F AL T K)B / DMEP mg/kg |4 IEC 62321-8 (111/321/CD) » ¥ {488 ¥ 14k 50 n.d.
(Bis (2-methoxyethyl) phthalate) (CAS EQQEQQﬁ:ﬁ’ZL / With reference to IEC
No.: 117-82-8) 62321-8 (111/321/CD). Analysis was
performed by GC/MS.
AR —_WE; — B / DNHP (Di-n-hexyl mg/kg |5-#IEC 62321-8 (111/321/CD) » A R 48R #11k 50 n.d.
phthalate) (CAS No.: 84-75-3) /E MM Z . / With reference to IEC
62321-8 (111/321/CD). Analysis was
performed by GC/MS.
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#iE(Note) :
1. mg/kg = ppm; 0.1lwt% = 1000ppm
. n.d. = Not Detected (ﬂiﬁ?ﬂ:)
. MDL = Method Detection Limit (75 748 4:FRAE)
"-" = Not Regulated (SR A5A1E)

. # = a. Positive means the presence of CrVI on the tested areas
(Positive & 7 & B3R89 3] 518 4%)
b. Negative means the absence of CrVI on the tested areas
(Negat ive & i 3% [ 3% A8 8] ] 5018 48 )
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg
with 50 cm? tested areas . / ?;%§H§ﬁ%§ﬁ;§0.02 mg/kg with 50 cm? (tested areas)
. **= Qualitative analysis (No Unit) 52@££}$?(§%§§{i)
7. 3£52015/10/13PFB4TKA/2015/A0374Z 8304 » RIGE#H S #KA/2015/A0374. (This is the
additional test report of KA/2015/A0374 which was issued on 2015/10/13. Please refer to
KA/2015/A0374 for original information.)

(S B NG VI ]

PFOS4% # &H A (Reference Information) : FHAMABRFTEY POPs - (EU) 757/2010
PROSIRE Lt 8 S B i F T AF42180.001%(10ppm) > FAF R ~ ARdb R B M4 F TLIFA2180.1%(1000ppm) > 7255 &5 &R A F 7

fgiﬁﬁ%lug/m2 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/m2.)

S RFIARIAT S RF IR C 9T EY QI 2 RFRABR, ©RF ARG, N-FRERFRAMM, N-TASRFRAMR,
N-W%i‘fh%%ﬁﬁﬁk%ﬁﬁcg, N-C%i‘fh%%@%ﬁi%ﬁ£aﬁ.(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

sul fonamidoethanol.)
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1) RBRATHAARE AT B LRAER (5

pre-conditioning method according to below flow chart. ( Cr®" test method excluded )

AR 4883 7 x4 ) | These samples were dissolved totally by

2) AR AE : Bl % / Name of the person who made measurement: Jony Liu
3) MR EFA : k1% / Name of the person in charge of measurement: Ray Chang
| T~ B S / Cutting - Preparation

v

| A X4k EE / Sample Measurement I

% Hg AR 5% Cr*
4% Pb ~ 43 Cd

v A 4 v

RIE T Bl AR 0 e A H o X 3 % 69 BR M AT T AL (dm
F % Pr-w) / Acid digestion by suitable acid

B B ER R R R R O A
Microwave digestion with

A il E ik / Add
appropriate amount of

depended on different sample material (as HNO3/HCI/HF digestion reagent
below table) l
A 4 ﬁ“ékilvm/m /#]'fb
3% / Filtration 3 /Heat to
appropriate temperature
to extract
A\ 4
R . #.;5 / Residue l
7% [ Solution
AEptk @tk s / Cool,
filter digestate through
filter
1) wtEakEk /
l Alkali Fusion l
— 2) HEERIERE
BB E YR T A4 kR | ICP-AES HCI to dissolve o gt ERAE /Add

diphenyl-carbazide for
color development

% -+ 7/ Sample Material WoivphiRe fEsE / Digestion Acid

W, 4, 4F, AT/ 3k, AR, MR, &4, BF ok / l

Steel, copper, aluminum, solder Aqua regia, HNOs, HC1, HF, H:0:

.3 / Glass A pk, & & &/ HNOs/HF VAR SN - T Rk R G
&, &, &, BR / 2 -k / Aqua regia & FAAR SRR 540
Gold, platinum, palladium, ceramic nm &R / measure
$1 / Silver Ak / HNOs the absorbance at 540
5% / Plastic FRfE, BEF Ok, AR, B/ nm by UV-VIS

H2S04, H20:, HNOs, HC1
der IZPRT R DBFE /

Any acid to total digestion

## / Others

Note** : (1) 4t # Ik & B A Ao NdrtEH ALk » JoBh
reagent and heat to 90~95°C.
(2) 414 & B M A shk > hodh Z 363 3. / For metallic material, add pure water and heat to boiling.

L Z 90~95°C 2: ¥x. / For non-metallic material, add alkaline digestion

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the
Company.[RIEF A » IR G REEEREUZ BEG BT - AW S RN S TR TATE 1R -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for
electronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. 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 instructions, 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 la

No. 61, Kai-Fa Ruad Nanzih Export Processing Zone , Kaohsiung, Taiwan |

SRRSO NP

t + 886 (07)301 2121 f + 886 (07)3010867

R i R R 3 S R
WWWw.tw.sgs.com
Member of the SGS Group



SGS

LI
Test Report

SENJU METAL INDUSTRY CO., LTD.

$EA5(No.) : KA/2015/A0374A-01 B #(Date) : 2015/10/13 E#K(Page) : 9 of 15

23 SENJU HASHIDO-CHO, ADACHI-KU, TOKYO 120-8555, JAPAN

5B KI5 LB KB 2%+ B |/ PBB/PBDE analytical FLOW CHART

12X A8 : B 4F Name of the person who made measurement: Dorothy Chen
2)# R & F A ¢ 5k18% / Name of the person in charge of measurement: Ray Chang

Sample / # &

!

Sample pretreatment / # & A7 & 12

v

Sample extraction & & £ B/
Soxhlet method % & 3£ Bk

|

Concentrate/Dilute Extracted solution
BRI eI A

|

Filter 3 Bk %

|

Analysis by GC/MS
RAE R ATH FRRAT

|

Issue Report 3T s
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1) BRIBATHRZE ZMM » BT EDEM o / These samples were dissolved totally
by pre-conditioning method according to below flow chart.
2) AHAABR : B4R FE / Name of the person who made measurement: Jony Liu
3) MFXAEFA :5RMFE / Name of the person in charge of measurement: Ray Chang
7 E VA ICP-AES Mty kL2 B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

98

W BHES / Cutting > Preparation

v

RIS EFE / Sample Measurement

v

fﬁj)fiijf:m*i:%é@ﬁg\%—7inﬁ%ﬁﬁﬁ"ﬁiﬁf‘]ﬁﬁ’ft('ﬁﬂ—l:%ﬁﬁﬁ?) / Acid digestion by

suitable acid depended on different sample material (as below table)

v

) / Filtration

\4
775 / Residue
1) #JE&k%E / Alkali Fusion
* 2) HEEVAAR / HCl to dissolve
RIEFE ST RBTHEBIR / ICP-AES

A 4

Rk / Solution

4R, 4R ,4% 1248} / Steel, copper, aluminum, solder | E/K,ZHER,BEs, SAEL, FAK /
Aqua regia, HNOs, HCl, HF, H:0.
I%IE / Glass FHER , S ER / HNOs/HF
&,4a,45, 8% / Gold, platinum, palladium, ceramic F /K / Aqua regia

4% / Silver B / HNOs
I / Plastic Bk A Ak, A ER, BER / HSO., HO., HNOs, HCI
H 4k / Others HaNAL(TEE 2 % 278 M / Any acid to total digestion
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& &4 # A4 B / Analytical flow chart of halogen content

1) #FRAE : i 7% 8/ Name of the person who made measurement: Jean Hung

2) Al & & A : 5k14 %/ Name of the person in charge of measurement: Ray Chang

Bt BRME K |
Sample picture and report number

Hsn AT R I/ bk /
Sample pretreatment/separation

A\ 4

RELRBRE RGBT /
Weighting and putting sample in cell

'

FURM TR /R U
Oxygen Bomb Combustion / Absorption

¢

Dilution to flxed volume

'

R W& AT /
AnaIyS|s was performed by IC
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i’%’-Fﬁi(i’Q‘)/ 3,’_‘3‘; Mﬁiﬁ&f}*ﬁ'mufﬁ@ /
Analytical flow chart of PFOA/PFOS content

1)ARAE : %3732 / Name of the person who made measurement: Ginny Huang

X

2)# & & A : 5k18% / Name of the person in charge of measurement: Ray Chang

Hoow Al K IE /
Sample pretreatment

l

VAR F ok 3E R 5 F PFOA/PFOS
(%% 7 3 US EPA 3550) /
Sample extraction by ultrasonic method
(Reference method US EPA 3550)

l

HERIRAAEIR Y |
Concentrate/Dilute Extracted solution

\4

VAR AT E SR T ERR
Analysis was performed by LC/MS

\4

#3¥ / Data
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T BE| #7428 / Analytical flow chart of phthalate content
B AR AE & / Name of the person who made measurement: Dorothy Chen
B AR A& FA k1% / Name of the person in charge of measurement: Ray Chang

[ 513X % & /Test method: IEC 62321-8 ]

b AR IR AR/
Sample pretreatment/separation

!

ok THF W g kv i AR 22 B /
Sample dissolved/extracted by THF

I

R ME |
Dilute Extracted solution

}

RAARRITH R AT/
Analysis was performed by GC/MS

!

¥ / Data
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NRB+_BEaM A4 E /| HBCDD analytical flow chart

B AR AE R4 Name of the person who made measurement: Dorothy Chen
B A &7 A Fk184/ Name of the person in charge of measurement: Ray Chang

%A & 2 / Sample pretreatment

!

# 5% 3 Bx Sample extraction /
#8% % 3 3£ Ultrasonic method

!
ERUR R IR |
Concentrate/Dilute Extracted solution

v
E R | Filter
v

ARABRITIE BB AT
Analysis was performed by GC/MS

!
#3¥£ / Data
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* BH P T 0 B &RTE TR Z AR/ M.

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

KA/2015/A0374

#% 4p 4 4B (End of Report) **
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