/4 Littelfuse

ICP Test Report Certification Packet

Company name: Littelfuse, Inc.

Product Series: Silicon Protection Array

Product #: SP3012-06UTG, SP3012-04UTG, SP0524PUTG,
Issue Date: January 7, 2014

It is hereby certified by Littelfuse, Inc. that there is neither RoHS (EU Directive_2002/95/EC &
RoHS 2_Eu Directive_2011/65/EU) -restricted substance nor such use, for materials to be used
for unit parts, for packing/packaging materials, and for additives and the like in the manufacturing
processes.

In addition, it is hereby reported to you that the parts and sub-materials, the materials to be used
for unit parts, the packing/packaging materials, and the additives and the like in the manufacturing
processes, are all composed of the following components.

A—

lssued by:  JORDANUFF H CABILAN

[Global EHS Engineer]

(31) Parts, sub-materials and unit parts
This document covers the Silicon Protection Array RoHS-Compliant series products
manufactured by Littelfuse, Inc.

< Raw Materials Used
Please see Table 1

(31) The ICP data on all measurable substances
Please see appropriate pages as identifed in Table 1

Remarks : .

Form 585-047 Rev. A 1 2/21/06
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Table 1: List of Raw Materials covered by this report

Total Raw Material Part

Parts Number Raw Material Description Page(s)
1 N/A A194 Leadframe 3-21
2 N/A Tin 22-30
3 8006NS Adhesive 31-44
4 N/A Au Bonding Wire 45-59
5 CEL-9220HF Epoxy Molding Compound 60-76
6 N/A IC Wafer 77-83




Signature Not Verified

SGS For Queschr;
Please Contaft with SGS
WWw.tw.Sgs.qom
R
Test Report

$E#5(No.) : KA/2013/C1366R1 H #](Date) : 2013/12/30 & (Page) : 1 of 19

ASM HK

4/F, WATSON CENTRE, 16 KUNG YIP ST., KWAI CHUNG. HONG KONG (ASM HK)

RTRBM SRR FLEHR, LhEFEP EBIEFPHERRT

(The following samples was/were submitted and identified by/on behalf of the client as) :

% 4 A% (Sample Description) : A194/C194 Cu ALLOY

W F B 27 (Sample Receiving Date) : 2013/12/23

)X H M (Testing Period) : 2013/12/23 TO 2013/12/27

A% B (Sample Submitted By) : ASM HK

B & R (Test Results) : #HRATFT—H (Please refer to next pages).

Signed for and on behalf &
SGS Taiwan Limited

Unless otherwise stated the results shown in this test reporl refer only to lhe sample(s) tested. ThIS test report cannot be reproduced, except in full, without prior written permission of the
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This document is issued by the Company subject to its General Condltlons of Service printed overleaf avallable 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
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B4R (Test Results)

3R 27 4% (PART NAME) NO.1

2 of 19

4r4R® A194/C194 Cu ALLOY (RED COPPERY A194/C194 Cu ALLOY)

ARAE

1z

ARy %

7 AR R

E 3

: A& PR AR (Result)
(Test Items) (Unit) (Method) (MDL) o1

4% / Cadmium (Cd) mg/kg |4 FIEC 62321-5: 2013% %, VAR EIBATH 2 n.d.

BTGtk . / With reference to

IEC 62321-5: 2013 and performed by ICP-

AES.
4% / Lead (Pb) mg/kg |4FIEC 62321-5: 2013% %, REEIBETH 2 n.d.

BTGtk . / With reference to

IEC 62321-5: 2013 and performed by ICP-

AES.
K / Mercury (Hg) mg/kg |5FIEC 62321-4: 2013% &, ARREBETYH 2 n.d.

BTGtk M. / With reference to

IEC 62321-4: 2013 and performed by ICP-

AES.
718 4% / Hexavalent Chromium Cr(VI) ** % 1EC 62321: 2008% 7, MBoiling water 0.02mg/kg | Negative
by boiling water extraction# extractionF 7M. / With reference to with

IEC 62321: 2008 and performed by boiling 50 cm?

water extraction Method. surface

area

% 8B X4Af / Sum of PBBs - n.d.
— 82X / Monobromobiphenyl 5 n.d.
— & WX / Dibromobiphenyl 5 n.d.
Z WK / Tribromobiphenyl 5 n.d.
V98K / Tetrabromobiphenyl £ FIEC 62321: 2008% %, ARABBITIR/H L 5 n.d.
AWK / Pentabromobiphenyl mg/kg |4&AA]. / With reference to IEC 62321: 5 n.d.
B K / Hexabromobiphenyl 2008 and performed by GC/MS. 5 n.d.
8K / Heptabromobiphenyl 5 n.d.
NGB K / Octabromobiphenyl 5 n.d.
BT / Nonabromobiphenyl 5 n.d.
+ 88X / Decabromobiphenyl 5 n.d.

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
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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
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ARAE

1z

ARy %

7 AR R

E 3

: A& PR AR (Result)
(Test Items) (Unit) (Method) (MDL) No.1

%8B ¥®f / Sum of PBDEs - n.d.
— W XEx / Monobromodiphenyl ether 5 n.d.
— AW K& / Dibromodiphenyl ether 5 n.d.
Z %W REt / Tribromodiphenyl ether 5 n.d.
V98B 3B / Tetrabromodiphenyl ether % #1EC 62321: 200873k, RAMMEI1E/H &L 5 n.d.
7AW KBt / Pentabromodiphenyl ether mg/kg |4&AZA]. / With reference to IEC 62321: 5 n.d.
SR KB / Hexabromodiphenyl ether 2008 and performed by GC/MS. 5 n.d.
R KB / Heptabromodiphenyl ether 5 n.d.
NS KEt / Octabromodiphenyl ether 5 n.d.
LT REx / Nonabromodiphenyl ether 5 n.d.
+ AW K& / Decabromodiphenyl ether 5 n.d.
# / Antimony (Sb) mg/kg |5FUS EPA 30527% 7%, FIRBBSTRETH 2 n.d.

GRS S E. / VWith reference to US

EPA Method 3052 for Antimony Content.

Analysis was performed by ICP-AES.
ZA4b=4F / Antimony trioxide mg/kg $-#US EPA 305277, ARRBRELSTHRRTH - n.d.
(Sb203)*#** (CAS No.: 1309-64-4) Gk R4S E. / With reference to US

EPA Method 3052 for Antimony Content.

Analysis was performed by ICP-AES.
4% / Beryllium (Be) mg/kg |4 #US EPA 30527 7%, RBEHLTHRERETE 2 n.d.

SR A4S F. / With reference to US
EPA Method 3052 for Beryllium Content.
Analysis was performed by ICP-AES.
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CEE A S e TR | HR
(Test Items) (Unit) (Method) H R AL (Result)
(MDL) NO. 1
% AWK / Polychlorinated Biphenyls mg/kg |45 #US EPA 3540CH &, AR E L1k 0.5 n.d.
(PCBs) (GC/MS)#zi@). / With reference to US EPA
3540C method. Analysis was performed by
GC/NS.
% @2 / Polychlorinated Naphthalene mg/kg |%#US EPA 3540CH 3%, L AME W H i1k 5 n.d.
(PCNs) (GC/MS)#zi@). / With reference to US EPA
3540C method. Analysis was performed by
GC/MS.
% 8. ZHt2K / Polychlorinated mg/kg |45 #US EPA 3540CH &, AR E L1k 0.5 n.d.
Terphenyls (PCTs) (GC/MS)#zi@). / With reference to US EPA
3540C method. Analysis was performed by
GC/NS.
a4 /LG H / Alkanes, C10-13, % %F#US EPA 3540C: 199677 3, YA AR M 4k/ 0.01 n.d.
chloro (Short Chain Chlorinated T I PR B R B M. / With reference to US
Paraffins) (CAS No.: 085535-84-8) EPA 3540C: 1996 method. Analysis was
performed by GC/ECD.
NIRRT IR ARTR £ BRIER ey EAR mg/kg |%FIEC 62321: 20087 3%, VAR IR/ H 1k 5 n.d.
L/ Hexabromocyclododecane (HBCDD) M. / With reference to IEC 62321: 2008
and all major diastereoisomers method. Analysis was performed by GC/MS.
identified (- HBCDD, /3- HBCDD, 7 -
HBCDD) (CAS No.: 25637-99-4 and 3194-
55-6 (134237-51-7, 134237-50-6,
134237-52-8))
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ASM HK
4/F, WATSON CENTRE, 16 KUNG YIP ST., KWAI CHUNG. HONG KONG (ASM HK)
. . e s 7 &R &
XA B £ R % i .
(Test Items) (Unit) (Method) H R AL (Result)
(MDL) NO.1
AT / PVC * ok VAST I R GE A BME &7k H8] . / Analysis was - Negative
performed by FTIR and FLAME Test.
AR FIRFEBEE / Perfluorooctane mg/kg |%#US EPA 3550C: 20077 3%, RigMEBH/E 10 n.d.
sulfonates FAZME] . / With reference to US EPA
(PFOS - Acid, Metal Salt, Amide) 3550C: 2007. Analysis was performed by
LC/MS.
AR B (4k) / PPOA (CAS No.: 335-67- | mg/kg [%#US EPA 3550C: 20077 %, R@EABEWH/H 10 n.d.
1) FEAEME . / With reference to US EPA
3550C: 2007. Analysis was performed by
LC/MS.
8§ % / Halogen
F'&g]% ({fl.) / Halogen-Fluorine (F) 50 n.d.
(CAS No.: 14762-94-8)
B % (&) / Halogen-Chlorine (Cl) 50 n.d.
(CAS No.: 22537-15-1)
% #BS EN 14582:2007, AT B A& 247,
mg/k With reference to BS EN 14582:2007.
B % (J&) / Halogen-Bromine (Br) 878 . 50 n.d.
Analysis was performed by IC.
(CAS No.: 10097-32-2)
B % (&) / Halogen-Iodine (I) 50 n.d.
(CAS No.: 14362-44-8)

Unless otherwise stated the resulls shown in this test reporl refer only to the sample(s) tested. ThIS test report cannot be reproduced, except in full, without prior written permission of the
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ASM HK
4/F, WATSON CENTRE, 16 KUNG YIP ST., KWAI CHUNG. HONG KONG (ASM HK)
. ‘ s FEam | &
XA B £ R % ‘ B R
(Test Items) (Unit) (Method) H R AL (Result)
(MDL) NO.1
ﬁ&ﬁ% / Organic-tin compounds
=TH4% / Tributyl Tin (TBT) 0.03 n.d.
= XHK4% / Triphenyl Tin (TphT) 0.03 n.d.
MRS HF1S0 17353: 2004% 3%, ARRMEH
ZTHE ALY / Tributyl Tin Oxide j'_\ “I,j\% e s , kil - n.d.
&/ KIG R EAR M BEARE . / With reference to
(TBTO)*#** (CAS No.: 56-35-9) mg/kg i
ISO 17353: 2004. Analysis was performed by
GC/FPD.
—TH4% / Dibutyl Tin (DBT) 0.03 n.d.
—F K4 / Dioctyl Tin (DOT) 0.03 n.d.
TRHEZTHH / Phthalates
AR VBT RETHE / % A2 S FEN 14372, AR AT/ T B8 0.003 n.d.
BBP (Benzyl butyl phthalate) M Z. / With reference to EN 14372.
(CAS No.: 85-68-7) Analysis was performed by GC/MS.
AMR_FTEBR—_THE / % RS FEN 14372, RAMB B/ G 54 0.003 n.d.
DBP (Dibutyl phthalate) M Z. / With reference to EN 14372.
(CAS No.: 84-74-2) Analysis was performed by GC/MS.
ME_FEH— (2-zhoi)Es / % RGBS FEN 14372, RAMB AR/ T LB 0.003 n.d.
DEHP (Di- (2-ethylhexyl) phthalate) M=Z. / With reference to EN 14372.
(CAS No.: 117-81-7) Analysis was performed by GC/MS.
MR T e KR / % |AMEREFEN 14372, REARBATR/ L B 0.01 n.d.
DIDP (Di-isodecyl phthalate) M Z. / With reference to EN 14372.
(CAS No.: 26761-40-0, 68515-49-1) Analysis was performed by GC/MS.
ME-_TEE L LE / % AR S FEN 14372, RAMB AR/ T LB 0.01 n.d.
DINP (Di-isononyl phthalate) M=Z. / With reference to EN 14372.
(CAS No.: 28553-12-0, 68515-48-0) Analysis was performed by GC/MS.

Unless otherwise stated the results shown in this test reporl refer only to the sample(s) tested. ThIS test report cannot be reproduced, except in full, without prior written permission of the
NE R A
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o 3 o ) s s 7 &8 A &
MRAA F MR et (Rejt)
(Test Items) (Unit) (Method)
(MDL) NO.1

ME—_FEE—EFE / % A2 S FEN 14372, R RABR AT/ T B8 0.003 n.d.
DNOP (Dl—n—octyl phthalate) MZ. / With reference to EN 14372.
(CAS No.: 117-84-0) Analysis was performed by GC/MS.
MR —_WER— R THE / % AR L HEN 14372, RAMB YA/ T EE % 0.003 n.d.
DIBP (Di-isobutyl phthalate) M. / With reference to EN 14372.
(CAS No.: 84-69-5) Analysis was performed by GC/MS.

iz (Note) :
1. mg/kg = ppm; 0.1wt% = 1000ppm

2. n.d. = Not Detected (ﬁiﬁkﬂi)

3. MDL = Method Detection Limit (77 748845 R44)

4. "-" = Not Regulated (B IAAE)

5. **= Qualitative analysis (No Unit) Ai‘i’\iﬁ(“u“{A)

6. # = a. Positive means the presence of CrVI on the tested areas

(Positivek 78] 2 & x48:8] 3] <18 4%)
b. Negative means the absence of CrVI on the tested areas
(Negative & 7 8] 3 B 3% R AA A 2] <18 45 )
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg
with 50 cm? tested areas . / AR IEB/E=0.02 mg/kg with 50 cm? (tested areas)
R A CH (PVC) :Negative = Undetectable et (KA F]); Positive = Detectable MptE(C.{&:8]3])
. §§§LZAﬁ%ﬂﬂ%&dﬂSGS}EﬁE?f%%EZ%K?T (The PVC test was subcontracted to other SGS Laboratory. )
9. v BMH AW ZTAY, "ZHRAG REHAE Bl ) 2ARE Rt LB
HNDLE A Z TR, ZEAS R E (Bl )2
(The substance was calculated by the test results of Tributyl Tin, Triphenyl Tin or element
(Ex. Antimony). The MDL is evaluated for Tributyl Tin, Triphenyl Tin or element (Ex. Antimony)
10. sy EHAR AT 2L (3845 KA/2013/C1366). (This report supersedes all previous
documents bearing the, test report number KA/2013/C1366. )
PFOS%-# ¥ M. (Reference Information) : A MA BT POPs - (EU) 757/2010
PFOSR & 7ty B R i o T AFA180.001%(10ppm) » A F AR ~ ARd R F A T T AFALE0.1%(1000ppm) » 7245 8 5 K& B A &

T 4342 1ug/m? » (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.)
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1) RIBLATAZEB MM RO RAEM o ( SIBLRRXF 24 ) / These samples were dissolved totally by
pre-conditioning method according to below flow chart. ( Cr®" test method excluded )
2) MAANE : B4R E / Name of the person who made measurement: Jony Liu

3) m A FA k18 % [ Name of the person in charge of measurement: Ray Chang
| 3~ ®#1E / Cutting ~ Preparation

|
| ARk EE / Sample Measurement [

#& Hg AR5 Cr**
4% Pb ~ 43 Cd
v v v
ARAR T Bl A 5% 09 A H o X 38 % 6 B AT T AL (B 7Y B B BR T BR R O AL/ SRl B iz / Add
F & P ) / Acid digestion by suitable acid Microwave digestion with appropriate amount of
depended on different sample material (as HNO3/HCI/HF digestion reagent
below table) i
v Jraph B 3l E IR MEAT AL

% ¥ / Heat to
appropriate temperature
to extract

% & / Filtration

v

) ;5 / Residue l
&% | Solution s

Atk @A & [ Cool,
filter digestate through

1) wrmskE / filter

l Alkali Fusion l
2) @mEEm |/

BB A T R T 4T AR /ICP-AES HCI to dissolve NG ERH#AE [ Add

diphenyl-carbazide for

color development

% &+ 7/ Sample Material i i-piiRfEsE / Digestion Acid
G, &, 48, B4/ 2ok, BEE, WP, &4, EFK / l
Steel, copper, aluminum, solder Aqua regia, HNOs, HCI, HF, H:0:
#31 / Glass A i, & & pk / HNOs/HF VAR SN R - T ROk kR
&, &, &, B / 2k / Aqua regia th o B S IERA 540
Gold, platinum, palladium, ceramic nm &ysRolE /| measure
42 / Silver # e/ HNOs the absorbance at 540
# % / Plastic i, ¥k, Mg, mp / nm by UV-VIS

H2S0s, H20., HNOs, HCI
H© / Others feriZipE: R 2BR O/

Any acid to total digestion

Note** : (1) 4t# 34 /B 4 e N drteifibik » Zm2h £ 90~95C 2 3. / For non-metallic material, add alkaline digestion
reagent and heat to 90~95C.
(2) ¥ 2 B A H N shsk > Jek Z 352 3. /| For metallic material, add pure water and heat to boiling.
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%R R % AW ABE 2H7A42 B / PBB/PBDE analytical FLOW CHART

1R A 8 : RS Name of the person who made measurement: Dorothy Chen
2)ml3 & & A k184 / Name of the person in charge of measurement: Ray Chang

Sample / # &

)

Sample pretreatment / # % A7 & 32

v

Sample extraction # & % B/
Soxhlet method % R 3 Btk

}

Concentrate/Dilute Extracted solution
IR R b A

l

Filter 3R BIE

}

Analysis by GC/MS
RAB R T H AR AT

}

Issue Report #7482
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1) *ﬁ‘f){'b(_f“ﬁ')muﬁf_.z{%'f* mu&;c, AU5fE o/ These samples were dissolved totally
by pre-conditioning method according to below flow chart.
2) BERAANR : BEE / Name of the person who made measurement: Jony Liu
3) AR AARA:3kIE / Name of the person in charge of measurement: Ray Chang
FuF VA ICP-AES 547 84 AL AAL B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

o2

W~ HHHES / Cutting > Preparation

v

BRI FEE / Sample Measurement

v

ﬁd%:;r:rﬂﬁ'u%é@ﬁgrﬁJV}(ﬁﬁé@ﬁéi@'fffﬁ’fb(‘ﬁﬂ_l:%ﬁﬁﬁ?) / Acid digestion by

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

v

W#WE / Filtration

\ 4
%5 / Residue

v

1) #)tA&k7E / Alkali Fusion
* 2) BERIEME / HCL to dissolve

JEAEA T HR TS LR / ICP-AES

A 4

ik / Solution

133,
<

i

4R, 4R, 48 1245 / Steel, copper, aluminum, solder | FE/K,Z48Ek, BEE, S ABL, LA K /
Aqua regia, HNOs;, HCl1, HF, H:0:
3 / Glass ABR, SUABR / HNOs/HF
&,40,45, /8% / Gold, platinum, palladium, ceramic X /K / Aqua regia

4% / Silver FiB% / HNOs
#M / Plastic BiBR AR B, B ER / HSO., H.0., HNO:, HCI
H A4k / Others HoNALATEE 2 B AR / Any acid to total digestion
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4/F, WATSON CENTRE, 16 KUNG YIP ST., KWAI CHUNG. HONG KONG (ASM HK)

% Je e R i AR

Chlorinated Flame retardant analytical flow chart
1) AR AR : BRESF Name of the person who made measurement: Dorothy Chen
2) @& & FA k1% / Name of the person in charge of measurement: Ray Chang

B %:¥ 7 & (Reference method): USEPA 3540
W 9)3X78 B (Test Items): PCBs, CP, MCCP / % &% X, #/LoH, Taalts s

e b AT R
Sample pretreatment

|

RIS
Sample extraction by organic solvent

FHEWOR IR eI AE
Concentrate/Dilute the extracted solution

VAR AR R AT R E T i AR AR ) B Al
Analysis was performed by GC/ECD

|

# 3% / Data
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AR LIRB 2 iR AE |

Chlorinated Flame retardant analytical flow chart
1) @R AE : BESF / Name of the person who made measurement: Dorothy Chen
2) A& & & A k1% [ Name of the person in charge of measurement: Ray Chang

B %:¥7 % (Reference method): US EPA 8270D, US EPA 3540
B 9)3X78 B (Test ltems): PCNs, PCTs, Mirex/ % f&, % £ =W X, R%KR E,

e b AT I
Sample pretreatment

|

A M 2R TR
Sample extraction by organic solvent

FHEWOR IR e AE
Concentrate/Dilute the extracted solution

VA RAR R AT R SRR 5T
Analysis was performed by GC/MS

|

# 3% / Data
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B 44428 / Analytical flow chart of halogen content

1) R AE : %% 8/ Name of the person who made measurement: Jean Hung

2) @I A& A - k148 4/ Name of the person in charge of measurement: Ray Chang

Feob B ARIRE IR |
Sample picture and report number

Fe o AT IE / 2k
Sample pretreatment/separation

A\ 4

FEAEMIR RGBT /
Weighting and putting sample in cell

'

RRBIETR
Oxygen Bomb Combustion / Absorption

'

WREZE A /
Dilution to fixed volume

!

BT RATRAH /
Analysis was performed by IC
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H¥ES o+ imAZE / Analytical flow chart of Organic-Tin content

1) AFAAE : S / Name of the person who made measurement: Dorothy Chen
2) @& & FA : 7k1a% / Name of the person in charge of measurement: Ray Chang

S ATEIE / Sample pretreatment
A BIEEN R/
Sample extraction by organic solvent

W AL AT AL
Derived by Sodium tetraethylborate

}

HEBR IR EEIFHFE |
Concentrate/Dilute Extracted solution

v

RARRE AT KOG ST AT
Analysis was performed by GC/FPD

}

#4% / Data
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FRUY)/ 24 =R BEHWNAEE /
Analytical flow chart of PFOA/PFOS content

DR AR : #%3%%E / Name of the person who made measurement: Ginny Huang

2)#R & & A ¢ ik1a% / Name of the person in charge of measurement: Ray Chang

GRLyY A
Sample pretreatment

l

VAABF Ik 3 Bk ob  PFOA/PFOS
(%% 7 % US EPA 3550) /
Sample extraction by ultrasonic method
(Reference method US EPA 3550)

l

ETRAGREIE G |
Concentrate/Dilute Extracted solution

\ 4

VRAR AT S AT B
Analysis was performed by LC/MS

\ 4

#4% / Data
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RELHWEH W AAER |
Analysis flow chart for determination of PVC in material

1)#m:XA B : 5R¥E4e / Name of the person who made measurement: Joyce Chiu
2)a & F A 1 #hz#A [ Name of the person in charge of measurement: Roger Lin

AT R IE | Sample pre-treatment

!

¥ &, 3:#08) / Flame test

!

49 SEEE -1 | Sample analyzed by FTIR

!

HEAC-Clit ik 3 /
Check wave-number of C-Cl bonding

|

# ¥ [ Data
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THEH| 2 %428 / Analytical flow chart of phthalate content

DalRXAE : BmsE / Name of the person who made measurement: Dorothy Chen
2)AX & & A : 5k164 / Name of the person in charge of measurement: Ray Chang

Feob AT R R A /
Sample pretreatment/separation

!

cRIE R E N NS Ot
/Sample extraction by soxhlet method

!

BRI G IHAE |
Concentrate/Dilute Extracted solution

!

RARRATH BRSO/
Analysis was performed by GC/MS

I

#¥ |/ Data
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NRB AR A4 B / HBCDD analytical flow chart

B AR AE : BR4E Name of the person who made measurement: Dorothy Chen
B 9 A A A fk16&/ Name of the person in charge of measurement: Ray Chang

% e AT % 2/ Sample pretreatment

!

# % 2 B Sample extraction /
A % gk 3 Bk Ultrasonic method

EBR IR EEIFHFE |
Concentrate/Dilute Extracted solution

!
E IR g | Filter

!

VARARR AT 1Y etk At [
Analysis was performed by GC/MS

!
#3E / Data
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* BAR ‘l’ﬁuﬁ AT & 2T ,E"J/%Tﬁ:r% o /ﬂ']—(*inn/ﬁﬁ’f_L.

Y

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

KA/2013/C1366

*% R LR (End of Report) **
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Test Report No. CANEC1300172715 Date: 11 Jan 2013 Page 1 of 9

YUNNAN TIN CO.,LTD.

49#MIDDLE OF CHANGYUAN ROAD,KUNMING NATIONAL HIGH&NEW TECH INDUSTRY DEVELOPMENT
ZONE,KUNMING,YUNNAN
CHINA

The following sample(s) was/were submitted and identified on behalf of the clients as : Tin Ingot

SGS Job No. : CP13-000464 - GZ

Model No. : Sn99.90AA

Date of Sample Received : 05 Jan 2013

Testing Period : 05 Jan 2013 - 11 Jan 2013

Test Requested : Selected test(s) as requested by client.

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Conclusion : Based on the performed tests on submitted samples, the results of Lead,

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenyl ethers (PBDE) comply with the limits as set by RoOHS
Directive 2011/65/EU Annex Il; recasting 2002/95/EC.

Signed for and on behalf of
SGS-CSTC Ltd.

Trephy—

Trophy Zhang
Approved Signatory
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Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 CAN13-001727.004  Silvery metal

Remarks :
(1) 1 mg/kg = 1 ppm = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Directive 2011/65/EU

Test Method :  With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES.

(2) Determination of Lead by ICP-OES.

(3) Determination of Mercury by ICP-OES.

(4) Determination of Hexavalent Chromium by Spot test / Colorimetric Method using UV-Vis.
(5) Determination of PBBs / PBDEs by GC-MS.

Test Item(s) Limit Unit MDL 004
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1,000 mg/kg 2 60
Mercury (Hg) 1,000 mg/kg 2 ND
Hexavalent Chromium (CrVI) - - O Negative
Sum of PBBs 1,000 mg/kg - ND
Monobromobipheny! - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mg/kg 5 ND
Pentabromobiphenyl - mg/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mg/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1,000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND
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Test ltem(s) Limit Unit MDL 004
Dibromodiphenyl ether - mg/kg 5 ND
Tribromodiphenyl ether - mg/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND
Pentabromodiphenyl ether - mg/kg 5 ND
Hexabromodiphenyl ether - mg/kg 5 ND
Heptabromodiphenyl ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mg/kg 5 ND
Decabromodiphenyl ether - mg/kg 5 ND
Notes :

(1) The maximum permissible limit is quoted from directive 2011/65/EU, Annex I

(2)oSpot-test:

Negative = Absence of CrVI coating, Positive = Presence of CrVI coating;

(The tested sample should be further verified by boiling-water-extraction method if the spot test result is
Negative or cannot be confirmed.)

©Boiling-water-extraction:

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is
equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Information on storage conditions and production date of the tested sample is unavailable and thus result:
of Cr(VI) represent status of the sample at the time of testing.

Halogen

Test Method :  With reference to EN 14582: 2007, analysis was performed by lon Chromatograph (IC).

Test Item(s) Unit MDL 004
Fluorine (F) mg/kg 50 ND
Chlorine (CI) mg/kg 50 ND
Bromine (Br) mg/kg 50 ND
lodine (1) mg/kg 50 ND

Hexabromocyclododecane (HBCDD)

Test Method : Determination of HBCDD by GC-MS based on IEC 62321:2008.
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Test ltem(s) Unit MDL 004
Hexabromocyclododecane (HBCDD) mg/kg 10 ND
Notes :

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Hexabromocyclododecane (HBCDD) is considered as a priority for risk evaluation and substance
restriction.

Phthalate

Test Method : Determination of phthalates by GC-MS based on EN 14372:2004.

Test Item(s) Unit MDL 004
Dibutyl Phthalate (DBP) % (w/w)  0.003 ND
Benzylbutyl Phthalate (BBP) % (w/w)  0.003 ND
Bis-(2-ethylhexyl) Phthalate (DEHP) % (w/w)  0.003 ND
Notes :

(1) Reference Information: Directive 2011/65/EU recasting RoHS directive 2002/95/EC:
Bis (2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP) and Dibutyl phthalate (DBP) are
considered as a priority for risk evaluation and substance restriction.
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ATTACHMENTS

RoHS Testing Flow Chart
1) Name of the person who made testing: Michael Tso / Cutey Yu
2) Name of the person in charge of testing: Adams Yu / Yolanda Wei

)

)

3) These samples were dissolved totally by pre-conditioning method according to below flow chart
(Cré* and PBBs/PBDEs test method excluded).

Sample Preparation

A 4

Sample Measurement

| Pb/CdHg PBBs/PBDEs Cré
y
Acid digestion with Sample solvent v v
microwave/ hotplate extraction Nonmetallic Metallic
material material
v A +
Filtration Concentration/ - - i Positive
Dilution of extraction Adding digestion
| solution reagent
‘_ * * Negative
Solution Residue Y Heating to
o 90~95°C for Boiling water
Filtration extraction extraction
y
1) Alkali Fusion / . ¢ *
Dry Ashing v F|Itrat'|on and Adding 1,5-
2) Acid to GC-MS pH adjustment diphenylcarbazide
dissolve v for color
development
Adding 1,5- *
A 4 v diphenylcarbazide
ICP-OES/AAS DATA for color A red color
presence of Cré+, If
il ¢ necessary, confirm
Vi with UV-Vis.
DATA UV-Vis
v v
DATA . DATA
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ATTACHMENTS
HBCDD Testing Flow Chart

1) Name of the person who made testing: Cutey Yu
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

A 4
Solvent extraction

Concentration/Dilution

A 4
Filtration
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ATTACHMENTS
Phthalates Testing Flow Chart

1) Name of the person who made testing: Liu Qiong
2) Name of the person in charge of testing: Yolanda Wei

Sample cutting / preparation

A 4
Sample Measurement

A 4
Solvent extraction

Concentration/Dilution

A 4
Filtration
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ATTACHMENTS
Halogen Testing Flow Chart

1) Name of the person who made testing: Bella Wang
2) Name of the person in charge of testing: Adams Yu

Sample cutting / preparation

A\ 4
Sample Measurement

\ 4
Combustion in oxygen bomb

v
Dissolved in an absorption solution

Filtration

A 4

Analyzed by ion chromatography. Double confirm by other
instruments, if necessary

DATA
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Sample photo:

CANEC1300172715

Bons,
pT=

CAN13-001727.004

SGS authenticate the photo on original report only

*** End of Report ***
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To:  HENKEL TECHNOLOGIES
6th FI. Daeryung techno town I
569-21, Gasan-dong
Geumcheon-gu
Seoul
Korea

The following merchandise was submitted and identified by the client as :
SGS File No. - AYAA13-36969A

Product Name : 8006NS

Item No./Part No. : N/A

Received Date : 2013. 07. 31

Test Period : 2013. 08. 01 to 2013.08.05

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co., Ltd.

Timothy Jeon \_j;ﬂ .
Jinhee Kim ﬂ..dCl

Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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Test Report NoO. F690101/LF-CTSAYAA13-36969A lssued Date: 2013.08.05  Page 2 of 4
Sample No. . AYAA13-36969A.001

Sample Description : 8006NS

Item No./Part No. : N/A

Materials : Paste

Heavy Metals

Test ltems Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.
Flame Retardants-PBBs/PBDEs
Test ltems Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
NOTE:

(1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

(6) ** = Qualitative analysis (No Unit)

(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Picture of Sample as Received:

NOTE:
(1) N.D. = Not detected.(<MDL)

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

(6) ** = Qualitative analysis (No Unit)

(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

6+ 6+
Cd/Pb/Hg PBBs/PBDEs Cr Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
. i i Metallic M ial
Acid Digestion with Solvent Extraction Nonmetallic Material etallic Materia
Microwave/Hotplate of the Sample
Spot Test / Boiling
Adding Extraction Solution Water Extraction
] ] Screen Analysis
Filtration |
Heating to 90~95°C Adding 1,5-
; . A for Extraction Diphenylcarbazide
Residue Concentra?lon/Dllut.lon for Color Development
of Extraction Solution
Filtration and pH Adjustment
Total Digestion Filtration A Red Color Indicates
Adding 1,5-Diphenylcarbazide the Presence of CrVI
for Color Development
ICP-AES/AAS/MS GC/MS
Confirm
UV-Vis with UV-Vis
DATA DATA
DATA DATA
The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.
Section Chief : GilsaeYi
*kk End *kk
NOTE:
(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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To:  HENKEL TECHNOLOGIES
6th FI. Daeryung techno town I
569-21, Gasan-dong
Geumcheon-gu
Seoul
Korea

The following merchandise was submitted and identified by the client as :
SGS File No. . AYAA13-36969B

Product Name : 8006NS

Item No./Part No. : N/A

Received Date : 2013. 07. 31

Test Period : 2013. 08. 01 to 2013.08.05

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co., Ltd.

Timothy Jeon \_j;ﬂ .
Jinhee Kim ﬂ..dCl

Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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Sample No. . AYAA13-36969B.001

Sample Description : 8006NS
Item No./Part No. : N/A
Materials : Paste
Halogen Content

Test Items Unit Test Method MDL Results
Bromine(Br) mg/kg BS EN 14582:2007 , IC 30 N.D.
Chlorine(Cl) mg/kg BS EN 14582:2007 , IC 30 324
Fluorine(F) mg/kg BS EN 14582:2007 , IC 30 N.D.
lodine(l) mg/kg BS EN 14582:2007 , IC 50 N.D.

Picture of Sample as Received:

NOTE:
(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) Negative = Undetectable / Positive = Detectable
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Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? T—— Yes

I
No
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O2 gas or O2 +Ar2 gas and start the combustion.

Dilute
the solution
(EPA300)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data

dkk End *kk
NOTE:
(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) Negative = Undetectable / Positive = Detectable
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To:  HENKEL TECHNOLOGIES
6th FI. Daeryung techno town I
569-21, Gasan-dong
Geumcheon-gu
Seoul
Korea

The following merchandise was submitted and identified by the client as :
SGS File No. - AYAA13-36969C

Product Name : 8006NS

Item No./Part No. : N/A

Received Date : 2013. 07. 31

Test Period : 2013. 08. 01 to 2013.08. 06

Test Results : For further details, please refer to following page(s)

Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co., Ltd.

Timothy Jeon \_j;ﬂ .
Jinhee Kim ﬂ..dCl

Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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Sample No. . AYAA13-36969C.001

Sample Description : 8006NS

Item No./Part No. : N/A

Materials : Paste

Heavy Metals

Test Items Unit Test Method MDL Results

Antimony (Sb) mg/kg With reference to EPA 3052(1996), US EPA 10 N.D.
6010B(1996), ICP

Phosphorous (P) mg/kg With reference to EPA 3052(1996), US EPA 10 N.D.
6010B(1996), ICP

Phthalates

Test Items Unit Test Method MDL Results

Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Dibutyl phthalate (DBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Butylbenzyl phthalate (BBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Diisodecyl phthalate (DIDP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Diisononyl phthalate (DINP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Di-n-octyl phthalate (DNOP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Diisobutyl Phthalate (DIBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Flame Retardants

Test ltems Unit Test Method MDL Results

Hexabromocyclododecane (HBCDD) mg/kg USEPA 3540C, LC/MS 5 N.D.
Other(s)

Test ltems Unit Test Method MDL Results

PFOA (Perfluorooctanoic acid) mg/kg US EPA 3540C/3550C, LC/MS 1 N.D.

PFOS (Perfluorooctane mg/kg US EPA 3540C/3550C, LC/MS 1 N.D.

Sulfonates-Acid/Metal Salt/Amide)

NOTE:
1) N.D. = Not detected.(<MDL)

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

.~~~ o~~~
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Picture of Sample as Received:

NOTE:
(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) Negative = Undetectable / Positive = Detectable
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Flow Chart for Inorganic Elements Testing

Inorganic Elements

Mechanic_Sample

Sample Measurement

Acid Digestion with
Microwave/Hotplate

Filtration

Residue

Total Digestion

ICP-AES

DATA

NOTE:
1) N.D. = Not detected.(<MDL)

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

.~~~ o~~~
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Flow Chart for Phthalate Test

Sample pretreatment / Separation

Sample extraction by soxhlet method

Concentrate/Dilute Extracted solution

Analysis was performed by GC/MS

QA / QC review / Check analysis result

Data

NOTE:
1) N.D. = Not detected.(<MDL)

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

.~~~ o~~~
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Flow Chart for PFOS/PFOA Test

Sample pretreatment / Separation

Sample extraction

Concentrate/Dilute Extracted solution

Analysis was performed by HPLC/MS

QA / QC review / Check analysis result

Data

NOTE:
1) N.D. = Not detected.(<MDL)

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

.~~~ o~~~
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Testing Flow Chart for HBCD

Sample pretreatment

Sample extraction by organic solvent

Concentrate/Dilute Extracted solution

LC/MS analysis

DATA

*kk End *kk

NOTE:
1) N.D. = Not detected.(<MDL)

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

.~~~ o~~~
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Test Report No. CTSSA/22191/13+KA/2013/A0723  Date : 01/11/2013  Page: 1 of 15
CTS Ref. CTSSA/13/3207/Tanaka

TANAKA ELECTRONICS (M) SDN BHD
PLOT 11, PHASE IV, BAYAN LEPAS FREE INDUSTRIAL ZONE
11900 PENANG, MALAYSIA

The following merchandise was (were) submitted and identified by the client as:

Sample Description : Au Bonding Wire

Sample Receiving Date : 10/10/2013

Testing Period : 10/10/2013 to 17/10/2013

Date Completed : 17/10/2013

Reporting Date : 01/11/2013

Test Requested : Selected test(s) as requested by client

Test Method : Please refer to next page(s).

Test Results : Please refer to next page(s).

Analysts : Ng Jing Wei, Cho Kar Yen, Tan Li Wei, Teh Pui Sean , Lim Meng Hoe

Tay Siam Pine & Yee Sook Wai

SGS LABORATORY SERVICES (M) SDN. BHD.

f

CHONG KIEN LEN
B.Sc.(HONS) AMIC
SENIOR LAB MANAGER
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tested and such sample(s) are retained for three months only.
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CTS Ref. CTSSA/13/3207/Tanaka
Test results:

Test Part Description :

Sample Description : Au Bonding Wire

RoHS Directive 2011/65/EU Annex Il
Test ltem(s): Unit Test Method Results MDL
Cadmium (Cd) mgkg | VN 'efi;ﬁ?gfmtg | 'E(y’ 923272008, and N.D. 2
Loz norg | WnEeesnFe e | wo. |
ety () norg | WnerecenFoe e d | wo. |
Hexavalent Chromium (CrVI) mokg | perf‘(’)"ri:e:jeif;elj‘\ji}%Jéieitffsf&ometry N.D. 2
Hexavalent Chromium (CrVI) by
Spot test / boiling water With reference to IEC 62321:2008 Negative -
extraction (optional) # .
Sum of PBBs mgkg | VI refe;?%eﬁefgy%gﬂgoog’ and N.D. .
Monobromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Dibromobiphenyl mgkg | VN refe;?%eﬁefgy%gﬂgoog’ and N.D. 5
Tribromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Tetrabromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Pentabromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Hexabromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Heptabromobiphenyl mg/kg With referr)zr:% i;oegEgyeég:_z&:szoos, and N.D. 5
Octabromobiphenyl mg/kg With referr)zr:% i;oegEgyeég:_z&:szoos, and N.D. 5
Nonabromobiphenyl mg/kg With refe;r:]% i;oeldEEytség?JA:SZOO& and N.D. 5
Decabromobiphenyl mg/kg With referr)zr:% i;oegEgyeég:_z&:szoos, and N.D. 5
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Sum of PBDEs mo/kg With refe;zr;fc;?r;oe:ngyeégTﬂ:SZ008, and ND. i
Monobromodiphenyl ether mg/kg With refe;zr;fc;?r;oe:ngyeégTﬂ:SZ008, and N.D. 5
Dibromodiphenyl ether mg/kg With refe;zr;fc;?r;oe:ngyeégTﬂ:SZ008, and N.D. 5
Tribromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Tetrabromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Pentabromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Hexabromodiphenyl ether mg/kg With refe;zr;fc;?r;oe:ngyeégTﬂ:SZ008, and N.D. 5
Heptabromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Octabromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Nonabromodiphenyl ether mg/kg With refe;zr;fc;?r;oe:ngyeégTﬂ:SZ008, and N.D. 5
Decabromodiphenyl ether mg/kg With refe;zr;f% ir;oe:jEé)yeégTA:SZOO& and N.D. 5
Note : (a) mg/kg = ppm ; (0.1wt% = 1000ppm)

(b) N.D. = Not Detected

(c) MDL = Method Detection Limit

(d) # = Spot-Test:

a. Negative means the absence of Cr(VI) on the tested areas
b. Positive means the presence of Cr(VI) on the tested areas
(The tested sample should be further verified by boiling-water-extraction method if the spot
test result is negative or cannot be confirmed)
Boiling water extraction:
a. Negative means the absence of Cr(VI) on the tested areas
b. Positive means the presence of Cr(VI) on the tested areas;
The detected concentration in 50 mL boiling water extraction solution is equal or greater
than 0.02 mg/kg with 50 cm® sample surface area.
For corrosion protection coatings on metals: Information on storage conditions and production
date of the tested sample is unavailable and thus results of Cr(VI) represent status of the
sample at the time of testing.
(e) - = Not regulated
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Test results by chemical method:

Test Iltem (s): Unit Method Result MDL
pnimony (55 T S B B
agnesum () T S B B
senium (80 ngrg | Wi eence o SPA Melos 20s1A s |
Polyvinylchloride (PVC) > Analysis was performed by FT-IR/ATR Negative -
Halogen
aogen ot (7 s | Vi DESEN stz szt | o | s
aogen Crae (0 s | e DESEN Sz sz | o | s
aogen-somine (@) s | e DESEN stz szt | o | s
kg | ot e o SO 2 pabssves | o | g

Test Part Description:

Sample Description : Au Bonding Wire
Note : (a) mg/kg = ppm

(b) N.D. = Not Detected

(d) --- = Not Conducted

(e) “-“ = Not regulated

(f) ** = Qualitative analysis (no unit)

(g) MDL= Method Detection Limit

(h) Negative = Undetectable / Positive = Detectable
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Test results by chemical method:

Test Item (s): Unit Method Result MDL
Hexabromocyclododecane Based on EPA 3540C, and performed
(HBCDD) mg/kg by GC-MS N.D. 10
Phthalates
. o With reference to Chromatographia Vol.47, No.784,
DBP (Di-butyl phthalate) & 1998. Analysis was performed by GC/MS. N.D. 0.003
. o With reference to Chromatographia Vol.47, No.784,
DEHP (Di-(2-ethylhexyl phthalate) Yo 1998. Analysis was performed by GC/MS. N.D. 0.003
o With reference to Chromatographia Vol.47, No.784,
BBP (Benzyl Butyl phthalate) & 1998. Analysis was performed by GC/MS. N.D. 0.003
o With reference to Chromatographia Vol.47, No.784,
DINP (Di-isonony! phthalate) & 1998. Analysis was performed by GC/MS. N.D. 0.01
o With reference to Chromatographia Vol.47, No.784,
DIDP (Di-isodecyl phthalate & 1998. Analysis was performed by GC/MS. N.D. 0.01
- o With reference to Chromatographia Vol.47, No.784,
DNOP (Di-n-octyl phthalate) & 1998. Analysis was performed by GC/MS. N.D. 0.003
- o With reference to Chromatographia Vol.47, No.784,
DNHP (Di-n-hexy! phthalate) & 1998. Analysis was performed by GC/MS. N.D. 0.003
DMEP o With reference to Chromatographia Vol.47, No.784, N.D 0.003
(Bis(2-methoxyethyl)phthalate) ° 1998. Analysis was performed by GC/MS. o )
i o With reference to Chromatographia Vol.47, No.784,
Di-isobutyl phthalate (DIBP) Yo 1998. Analysis was performed by GC/MS. N.D. 0.003

Test Part Description:

Sample Description : Au Bonding Wire
Note : (a) mg/kg = ppm
(b) N.D. = Not Detected
(c) MDL = Method Detection Limit
(d) --- = Not Conducted
(e) * = The above result is extracted from the Report No. CTSSA/22889/13
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Test Part Description :

Sample Description : Au Bonding Wire

Test results:

Test Iltem (s): Unit Method Result MDL
Dimethyl Fumarate With reference to US EPA 3550C
(CAS No. 624-49-7) mg/kg ggt/rlz/(l)g Analysis was performed by N.D. 0.1
With reference to US EPA 3540C: 1996
Perfluorooctane sulfonates (PFOS) mg/kg | method for PFOS content. Analysis was N.D. 10

PFOS - Acid, Metal Salt, Amide performed by LC/MS.

With reference to US EPA 3540C: 1996
PFOA (CAS No.: 000335-67-1) mg/kg | method for PFOA content. Analysis was N.D. 10
performed by LC/MS.

With reference to US EPA Method 3052
*Phosphorus (P) mg/kg | for Phosphorus Content. Analysis was N.D. 2
performed by ICP-AES

With reference to US EPA 3540C

*Polychlorinated Naphthalene (PCNs) mg/kg | method. Analysis was performed by N.D. 5
GC/MS
With reference to US EPA 3540C
*Polychlorinated Terphenyls (PCTs) mg/kg | method. Analysis was performed by N.D. 0.5
GC/MS
Note : (a) mg/kg = ppm
(b) N.D. = Not Detected
(c) MDL = Method Detection Limit
(d) --- = Not Conducted
(e) * = The above tests were subcontracted to SGS Taiwan based on report no. KA/2013/A0723

PFOS Reference Information : POPs — (EU) 757/2010

Outlawing PFOS as substances or preparations in concentrations above 0.001% (10ppm), in semi-finished
produczts or articles or parts at a level above 0.1%(1000ppm), in textiles or other coated materials above
1pg/m-.
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Test Part Description :

Sample Description : Au Bonding Wire

TANAKA ELECTRONICS (M) SDN BHD
CTSSA/22191/13+KA/2013/A0723

SGS authenticate the photo on original report only
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1. DETERMINATION OF CADMIUM CONTENT BY 2. DETERMINATION OF LEAD CONTENT BY
IEC 62321 2008 IEC 62321 2008

Sample Receiviniand Registration Sample Receiving and Registration

Cut sample in small pieces Cut sample in small pieces

Weight sample (0.2-0.3?) into digestion vessel Weight sample (0.2-0.5g) into digestion vessel

Acid digestion (Microwave) Acid digestion (Microwave)

“Totally Dissolved” “Totally Dissolved”

Filtration Filtration

Analyses by ICP Analyses by ICP

3. DETERMINATION OF MERCURY CONTENT BY 4. DETERMINATION OF HEXAVALENT CHROMIUM

IEC 62321 2008 BY IEC 62321 2008
Sample Receiving and Registration

Sample Receiving and Registration
Cut sample in small pieces

Sample Preparation
Weight sample (0.2-0.5g) into digestion vessel

Spot-test (Qualitative)
Acid digestion (Microwave)

Boiling-water-extraction
“Totally Dissolved”

Analyses by UV- Spectrophotometer
Filtration »l«

Test Report
Analyses by ICP

5. DETERMINATION OF PBB/PBDE WITH GC-MS 6. DETERMINATION OF HEXAVALENT CHROMIUM
BY IEC 62321 2008 BY JIS H 8625
. . Sample Preparation
Cut sample in small pieces
. . . . Hot water extraction
Weight sample (0.5-4.0i) into extraction thimble
_ . Add colour-developing reagent
Soxhlet Extraction with Toluene
. . Let stand for 5-10 min
Filter through 0.45 um membrane filter
7 ) o Analyses by UV- Spectrophotometer (540 nm)
Analyses by GC-MS (with appropriate dilution)
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Test Report

No. CTSSA/22191/13+KA/2013/A0723

Date : 01/11/2013

CTS Ref. CTSSA/13/3207/Tanaka

DETERMINATION OF HALOGEN CONTENT

Sample pretreatment

Weighting and putting sample in cell

MICROWAVE ASSISTED ACID DIGESTION OF
ORGANICALLY BASED METRICES (US EPA 3051A)

Cut sample in small pieces

Weight sample (0.2-0.5g) into digestion vessel

Page: 9 of 15

Combustion / Absorption o ) )
Acid digestion (HNO3) — Microwave

Dilution to fixed volume ’
“Totally Dissolved”

Analyses by IC
y y Filtration

Analyses by ICP

FLOW CHART FOR PVC DETECTION WITH FTIR

Sample preparation
(apply ATR for analysis)

!

FT-IR Scanning

!

Report
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DETERMINATION OF HBCDD CONTENT

Cut sample in small pieces

l

Weight sample (0.5-4.0g) into extraction thimble

l

Soxhlet Extraction with Toluene

l

Filter through 0.45 um membrane filter

l

Analyses by GC-MS (with appropriate dilution)
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Analytical flow chart of Phthalates Content

Sample pre-treatment/separation

Sample extraction by soxhlet method

l

Concentrate/Dilute Extracted solution

l

Analysis was performed by GC/MS

Data
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Analytical Flow Chart for Dimethyl Fumarate

Sample pre-treatment/separation

Sample extraction by organic solvent

l

Concentrate/Dilute Extracted solution

A 4
Analysis was performed by GC/MS

Data
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Analytical Flow Chart of PFOS & PFOA Content

Sample pre-treatment/separation

Sample extraction by soxhlet method

l

Concentrate/Dilute Extracted solution

A 4
Analysis was performed by LC/MS

Data
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1) These samples were dissolved totally by pre-conditioning method according to below
flow chart.

2) Name of the person who made measurement: Alex Chang
3) Name of the person in charge of measurement: Ray Chang

Flow Chart of digestion for the elements analysis performed by ICP-AES
Cutting / Preparation

!

Sample Measurement

A4

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

A\ 4
l’ Filtration j
Solution Residue
1) Alkali Fusion
2) HCl to dissolve
ICP-AES

Steel, copper, aluminium, solder Aqua regia, HNO3, HCI, HF, H,O,

Glass HNOs/HF

Gold, platinum, palladium, ceramic Aqua regia

Silver HNO;

Plastic H2SO4, H2O,, HNO3, HCI

Others Any acid to total digestion
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Chlorinated Flame retardant analytical Flow Chart

1) Name of the person who made measurement: Anson Tsao
2) Name of the person in charge of measurement: Ray Chang

= Reference method: US EPA 8270D, US EPA 3540
= Test Iltem: PCNs, PCTs, Mirex

Sample pretreatment

A 4

Sample extraction by organic solvent

l

Concentrate/Dilute the Extracted solution

A 4
Analysis was performed by GC/MS

\4
Data

**** End of Report ****
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HITACHI CHEMICAL CO., LTD. 0O
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

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

Sample Description : EPOXY MOLDING COMPOUND
Style/ltem No. : CEL-9220HF

Sample Receiving Date : 2013/04/09

Testing Period : 2013/04/09 TO 2013/04/22

Test Result(s) : Please refer to next page(s).

Signed fo
SGSTA
Chemical Labu ory — Taipei
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HITACHI CHEMICAL CO., LTD. 0O
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

Test Result(s)
PART NAME No.1 :  DARK GRAY LUMP
Test ltem(s) Unit Method MDL Rﬁzﬁ"

Cadmium (Cd) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Lead (Pb) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Mercury (Hg) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.

Hexavalent Chromium Cr(VI) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by UV-VIS.

Antimony (Sb) mg/kg [With reference to US EPA Method 2 n.d.
3052. Analysis was performed by ICP-
AES.

Halogen

Halogen-Fluorine (F) (CAS No.: mg/kg 50 n.d.

14762-94-8)

Halogen-Chlorine (CI) (CAS No.: mg/kg 50 n.d.

22537-15-1) With reference to BS EN 14582:2007.

Halogen-Bromine (Br) (CAS No.: mg/kg |Analysis was performed by IC. 50 n.d.

10097-32-2)

Halogen-lodine (1) (CAS No.: mg/kg 50 n.d.

14362-44-8)

Sum of PBBs mg/kg - n.d.

Monobromobiphenyl mg/kg 5 n.d.

Dibromobiphenyl mg/kg 5 n.d.

Tribromobiphenyl mg/kg 5 n.d.

Tetrabromobiphenyl mg/kg ) 5 n.d.

Pentabromobiohenvi /K With reference to IEC 62321: 2008 and 5 nd

.p y 979 performed by GC/MS. —

Hexabromobiphenyl mg/kg 5 n.d.

Heptabromobiphenyl mg/kg 5 n.d.

Octabromobiphenyl mg/kg 5 n.d.

Nonabromobiphenyl mg/kg 5 n.d.

Decabromobiphenyl mg/kg 5 n.d.
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HITACHI CHEMICAL CO., LTD.

1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

Test ltem(s) Unit Method MDL Rﬁj‘;“
Sum of PBDEs mg/kg - n.d.
Monobromodiphenyl ether mg/kg 5 n.d.
Dibromodiphenyl ether mg/kg 5 n.d.
Tribromodiphenyl ether mg/kg 5 n.d.
Tetrabromodiphenyl ether mg/kg ) 5 n.d.
Pentabromodiphenyl ether malkg With reference to IEC 62321: 2008 and 5 —)
, performed by GC/MS.

Hexabromodiphenyl ether mg/kg 5 n.d.
Heptabromodiphenyl ether mg/kg 5 n.d.
Octabromodiphenyl ether mg/kg 5 n.d.
Nonabromodiphenyl ether mg/kg 5 n.d.
Decabromodiphenyl ether mg/kg 5 n.d.
Note :

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

2. n.d. = Not Detected

3. MDL = Method Detection Limit

4. " -" = Not Regulated

g, Tor Saatrons Jorma docurante, Scblact 16 Torme shd Conditions Jor Eloconls DocumEnts Bt hein. o eos carpion s 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 instruction, 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 law.
Unless otherwise stated the results shown in this test report refer only to the sample(s) tested.

33, Wu Chuan Rd., New Taipei Industrial Park, New Taipei City, Taiwan / L8710 S 32 5 & 1 R 3355

1+886 (02)2299 3279 f+886 (02)2299 3237 WWW.sgs.tw

Member of the SGS Group



SGS

Test Report No.: CE/2013/41591 Date : 2013/04/22 Page : 4 of 8

HITACHI CHEMICAL CO., LTD. 000
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

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

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

Cutting / Preparation

v

Sample Measurement cré
Pb - Cd Hg (Note*™)
A\ 4 A 4 A\ 4
Acid digestion by suitable acid Microwave digestion with Add appropriate amount
depended on different sample HNO3/HCI/HF of digestion reagent
material (as below table)
¢ v \4 .
Filtration | Heat to appropriate
¢ temperature to extract
v Residue ]
Solution ¢ y
Cool, filter digestate
1) Alkali Fusion through filter
v 2) HCl to dissolve
ICP-AES y
Add diphenyl-carbazide
Sample Material Digestion Acid for color development
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0,
Glass HNOy/HF Y
Gold, platinum, palladium, ceramic | Aqua regia measure the absorbance
. P . P ’ quareg at 540 nm by UV-VIS
Silver HNO;
Plastic H>S0O,, H,0,, HNO3, HCI
Others Added appropriate reagent to total
digestion

Note** : (1) For non-metallic material, add alkaline digestion reagent and heat to 90~95°C.
(2) For metallic material, add pure water and heat to boiling.
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HITACHI CHEMICAL CO., LTD. 000
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

1) These samples were dissolved totally by pre-conditioning method according to below flow
chart.

2) Name of the person who made measurement: Climbgreat Yang
3) Name of the person in charge of measurement: Troy Chang

Flow Chart of digestion for the elements analysis performed by ICP-AES

Cutting / Preparation

v

Sample Measurement

v

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

v

Filtration
\ 4 v
Solution Residue
1) Alkali Fusion
2) HCI to dissolve
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0,
Glass HNO3/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO;
Plastic H,S0,4, H,O,, HNO3, HCI
Others Added appropriate reagent to total digestion
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PBB/PBDE analytical FLOW CHART

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample

Optional screen process ==ss

Confirmation process — -p i
Sample pretreatment

v

Screen analysis

FLELR L]
EEEEEN

1
v

Sample extraction/
Soxhlet method

|
v

Concentrate/Dilute
Extracted solution

|
v
Filter
T
v
Analysis by GC/MS

I
v

Issue Report
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Analytical flow chart of halogen content

u Name of the person who made measurement: Rita Chen
u Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

A 4

Weighting and putting sample in cell

A\ 4

Oxygen Bomb Combustion / Absorption

!

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

CE/2013/41591

** End of Report **
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The following sample(s) was/were submitted and identified by/on behalf of the applicant as :

Sample Description : EPOXY MOLDING COMPOUND
Style/ltem No. : CEL-9220HF

Sample Receiving Date 1 2013/04/09

Testing Period 1 2013/04/09 TO 2013/04/22

Test Result(s) : Please refer to next page(s).
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HITACHI CHEMICAL CO., LTD. I O 0 AL 0 R 0
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN
Test Result(s)
PART NAME No.1 DARK GRAY LUMP
Test Item(s) Unit Method mpL [ —Resul
Perfluorooctane sulfonates mg/kg |With reference to US EPA 3550C: 10 n.d.
(PFOS-Acid, Metal Salt, Amide) 2007. Analysis was performed by
LC/MS.
PFOA (CAS No.: 335-67-1) mg/kg |With reference to US EPA 3550C: 10 n.d.
2007. Analysis was performed by
LC/MS.
PVC ** Analysis was performed by FTIR and - Negative
FLAME Test.
Hexabromocyclododecane mg/kg [With reference to US EPA 3540C 5 n.d.
(HBCDD) and all major method. Analysis was performed by
diastereoisomers identified (a- GC/MS.
HBCDD, - HBCDD, y- HBCDD)
(CAS No.: 25637-99-4 and 3194-
55-6 (134237-51-7, 134237-50-6,
134237-52-8))
BBP (Benzyl butyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d.
No.: 85-68-7) was performed by GC/MS.
DBP (Dibutyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.003 n.d.
84-74-2) was performed by GC/MS.
DEHP (Di- (2-ethylhexyl) % With reference to EN 14372, Analysis 0.003 n.d.
phthalate) (CAS No.: 117-81-7) was performed by GC/MS.
DIDP (Di-isodecyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 nd.
No.: 26761-40-0) was performed by GC/MS.
DINP (Di-isononyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 n.d.
No.: 28553-12-0) was performed by GC/MS.
DNOP (Di-n-octyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d.
No.: 117-84-0) was performed by GC/MS.
DNHP (Di-n-hexyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d.
No.: 84-75-3) was performed by GC/MS.
DMEP (Bis (2-methoxyethyl) %  |With reference to EN 14372. Analysis 0.003 n.d.
phthalate) (CAS No.: 117-82-8) was performed by GC/MS.
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Test Report No.: CE/2013/41593 Date : 2013/04/22 Page: 3 of 9

HITACHI CHEMICAL CO., LTD. 0 R O R
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN
Test Item(s) Unit Method MDL R:z:'t
Tetrabromabisphenol A (TBBP-A) | mglkg |With reference to Global SOP RSTS- 10 n.d.
(CAS No.: 79-94-7) E&E-121. Analysis was performed by
LC/MS.

Note :
1. mg/kg = ppm : 0.1wt% = 1000ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
4. " -" = Not Regulated
5. ** = Qualitative analysis (No Unit)
6. Negative = Undetectable / Positive = Detectable

PFOS Reference Information : POPs - (EU) 757/2010

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 1ug/m?2.
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Test Report No. : CE/2013/41593 Date: 2013/04/22 Page : 4 of 9

HITACHI CHEMICAL CO., LTD.
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

00000000 0

PFOA/PFOS analytical flow chart of Ultrasonic extraction (LC/MS) procedure

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

v

Sample extraction by Ultrasonic extraction
(Reference method: US EPA 3550C)

v

Concentrate/Dilute Extracted solution

y

Analysis was performed by LC/MS

v

Data

OF ACCES: r
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Test Report No. : CE/2013/41593 Date : 2013/04/22 Page : 5 of 9

HITACHI CHEMICAL CO., LTD. 1 T 0 00 R
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

Analysis flow chart for determination of PVC in material

B Name of the person who made measurement: Ginny Chen
B Name of the person in charge of measurement: Troy Chang

Sample pre-treatment

Sample analyzed by FTIR

h 4

Check wave-number of C-Cl bonding

Data
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HITACHI CHEMICAL CO., LTD. 1 0 . A
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

HBCDD analytical flow chart

B Name of the person who made measurement. Roman Wong
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment/separation

v

Sample extraction by soxhlet method

v

Concentrate/Dilute Extracted solution

v

Analysis was performed by GC/MS

v

Data

This document is issued by the Company subject 1o its General Conditions of Servica printed avarleat, available nn raquest of accaesnble atl
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at fiio Artentlon |s
drawn to the fimitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document s adwsad that mformatlon oomalned hereon reflects the Company's
findings at the ume of its intarvention only and within the limits of client’s instruction, it any. The Company's sole responsibility is to its Client and this docurnent does not exonerata parties
ta 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 prosacuted ta the fullest extent of the law.
Unless otherwise stated the results shown in this test report refer only to the sampla(s) testad.

EE 33, Wu Chuan Rd., New Taipei Industrial Park, New TBIDSI City, Tawwan / EF30A 53055 bl b FLARIRI3 M
- 4] 1+886 (02)2299 3279 14886 10212299 3237 www.508.tw

SGS Tawan Ltd. &

rf4

»,

Member of the SGS Graup



Test Report No.: CE/2013/41593 Date : 2013/04/22 Page : 7 of 9

HITACHI CHEMICAL CO., LTD. (00 O
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

Analytical flow chart of phthalate content

B Name of the person who made measurement. Roman Wong
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment/separation

!

Sample extraction by soxhlet method

I

Concentrate/Dilute Extracted solution

v

Analysis was performed by GC/MS

'

Data

OGNS A50

+. Attention 15
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HITACHI CHEMICAL CO., LTD. 0 A
1772-1 KANAKUBO YUUKI-SHI IBARAKI, 307-0015, JAPAN

TEBP-A analytical flow chart

B  Name of the person who made measurement: Ginny Chen
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by Ultrasonic extraction

v

Concentrate/Dilute Extracted solution

!

Analysis was performed by LC/MS

v

Data

SP%
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

CE/2013/41593

** End of Report **
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Test Re port No. : CE/2012/C1068F Date : 2013/01/18 Page: 1 of 7

EPISIL TECHNOLOGIES INC. 00O O OO
NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

The following sample(s) was/were submitted and identified by/on behalf of the client as:

Sample Description : ICWAFER

Style/ltem No. : AIPROCESS

Sample Receiving Date 1 2012/12/07

Testing Period : 2012/12/07 TO 2012/12/18

Test Requested : (1) As specified by client, with reference to RoHS Directive 2011/65/EU Annex Il to

determine Cadmium, Lead, Mercury, Cr(VI), PBBs, PBDEs contents in the
submitted sample.

(2) As specified by client, to test Halogen-Fluorine, Chlorine, Bromine, lodine
contents in the submitted sample.

Test Method : Please refer to next page(s).

Test Result(s) : Please refer to next page(s).

Signed for and ohJ
SGS TAIWAN LTD.
Chemical Laboratory — Taipei

Unless otherwise stated the results shown in this test report refer only to the samplegs) tested. This test report cannot be reproduced, except in full, without prior written permission of the
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Test Report No. : CE/2012/C1068F Date : 2013/01/18 Page: 2 of 7

EPISIL TECHNOLOGIES INC. 00O O OO
NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

Test Result(s)
PART NAME No.1 : MULTICOLOR WAFER
Test Item(s) Unit Method MDL R:zt;'t
Cadmium (Cd) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Lead (Pb) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Mercury (Hg) mg/kg |With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Hexavalent Chromium Cr(VI) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by UV-VIS.
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl malkg With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodiphenyl ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.

Unless otherwise stated the results shovvn in this test report refer only to the samplegs) tested This test report cannot be reproduced, except in full, without prior written permission of the
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Test Report No. : CE/2012/C1068F Date : 2013/01/18 Page: 3 of 7

EPISIL TECHNOLOGIES INC. 00O O OO
NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

Test Item(s) Unit Method MDL Result

No.1

Halogen

Halogen-Fluorine (F) 50 n.d.

(CAS No.: 14762-94-8)

Halogen-Chlorine (CI) 50 n.d.

(CAS No.: 22537-15-1) kg |With reference to BS EN 14582:2007.

Halogen-Bromine (Br) morkg Analysis was performed by IC. 50 n.d.

(CAS No.: 10097-32-2)

Halogen-lodine (1) 50 n.d.

(CAS No.: 14362-44-8)

Note :
1. mg/kg = ppm ; 0.1wt% = 1000ppm
2. n.d. = Not Detected

3. MDL = Method Detection Limit

4,

- " = Not Regulated

Unless otherwise stated the results shown in this test report refer only to the samplegs) tested. This test report cannot be reproduced, except in full, without prior written permission of the
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Test Report No. : CE/2012/C1068F Date : 2013/01/18 Page: 4 of 7

EPISIL TECHNOLOGIES INC. 00O O OO

NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

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

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation

Y
Sample Measurement CI'6+
H *%
Pb-Cd g (Note**)
Y Y Y
Acid digestion by suitable acid Microwave digestion with Add appropriate amount of
depended on different sample
material (as below table) HNOs/HCI/HF digestion reagent
Y y A 4
Filtration Heat to appropriate

temperature to extract

. Residue v
Solution
A 4 Cool, filter digestate
R 1) Alkali FU.SiOI’l through filter
l 2) HCl to dissolve 3
| ICP-AES | Add diphenyl-carbazide for
Sample Material Digestion Acid color development
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0, v
Glass HNO3/HF measure the absorbance
Gold, platinum, palladium, ceramic | Aqua regia at 540 nm by UV-VIS
Silver HNO3;
Plastic H.SO,, H20,, HNO;, HCI
Others Added appropriate reagent to total
digestion

Note** : (1) For non-metallic material, add alkaline digestion reagent and heat to 90~95C.
(2) For metallic material, add pure water and heat to boiling.
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Test Report No. : CE/2012/C1068F Date : 2013/01/18 Page: 5 of 7

EPISIL TECHNOLOGIES INC. 00O O OO
NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

PBB/PBDE analytical FLOW CHART

B Name of the person who made measurement: Roman Wong
B Name of the person in charge of measurement: Troy Chang

First testing process —»
Sample
Optional screen process ss=ss

Confirmation process = -p i
Sample pretreatment

v

Screen analysis

.
[ ]
"

v
Sample extraction/
Soxhlet method

I
v

Concentrate/Dilute
Extracted solution
|
v
Filter
|
v
Analysis by GC/MS

I
v

Issue Report
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Test Report No. : CE/2012/C1068F Date : 2013/01/18 Page: 6 of 7

EPISIL TECHNOLOGIES INC. 00O O OO

NO. 3, INNOVATION RD 1, SCIENCE BASED INDUSTRIAL PARK, HSIN-CHU, TAIWAN, R. O. C.

Analytical flow chart of halogen content

1) Name of the person who made measurement: Rita Chen
2) Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

Weighting and putting sample in cell

Oxygen Bomb Combustion / Absorption

!

Dilution to fixed volume

A\ 4

Analysis was performed by IC
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* The tested sample / part is marked by an arrow if it's shown on the photo. *
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** End of Report **
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