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Customer Quality Notice
90 Day Advanced Change Notification

Quality Notice: CQN-0001774-00
Date Issued: June 13, 2014

Dear Valued Customer:

Amkor Technology, Inc. is closing their assembly factory in Korea (ATK) in 2015. In order to ensure
uninterrupted supply of products, Conexant Systems will move production of devices listed in Table 2 to
ASE ChungLi (ASECL). Table 2 contains key information pertinent to this Change Notification. There is
no change to the package footprint, or silicon wafer source and process.

Change Summary:
1) Move production from ATK to ASECL
2) Additional Bill of Material changes as described in Table 2

Requests for samples must be communicated to Conexant within 15 business days of receipt of this CQN.
Please contact your local sales office within 15 business days to order samples.

Conexant Systems Inc

By:

Tom Krawczyk

Customer Quality Engineer
Conexant

1901 Main St - Irvine, CA 92614
Tel (949) 483-4798
Tom.Krawczyk@Conexant.com



Table 2: Key Change Information

Devices Affected:

CX25836-34, CX25836-35Z, CX25837-35Z

Change Notification
Tracking Number:

CQN-0001774-00

Description of Change:

New assembly site: ASE ChungLi (ASECL). ASECL package type will remain
TQFP 7x7mm-64. Additional Bill of Material changes are described below:

Material ATK (Old) BOM: ASECL (New) BOM:
Die Attach Ablestik 3230 Hitachi EN4900
Mold Compound Sumitomo G700L Sumitomo G631
Wire Gold (Au) Gold (Au)
Leadframe C18045 C194+Ag
Lead Finish 100% Matte Sn 100% Matte Sn

Reason for Change:

Amkor Korea (ATK) factory closure

Process Qualification:

Not Applicable

Product Qualification,
Environmental
Compliance

and Datasheets:

Qualification Report: PQR-PKG-QUAL-3949 ¥
SGS/MSDS Reports: CQN-0001774-00_SGS_MSDS ¥
Datasheets: Please contact your local sales office for product Datasheets

Sample Availability:

Contact Conexant Sales for sample availability requests and information

Production Release
Date:

Production products from ASECL may ship on or after Oct 1, 2014

Impact to form, fit,
function or reliability:

None

Availability of
unchanged product:

Customers may expect to receive shipments assembled at ASECL with all
aforementioned differences no sooner than Oct 1, 2014. Product assembled at ATK
and product from ASECL may be shipped during the transition period or until the
ATK assembled inventory has been depleted. Product from ATK and ASECL will
not be mixed in one tray stack, or tape and reel.

Customer Required
Actions:

No actions are required. Conexant policies consider this change notification to be
accepted if Conexant does not receive a response within 30 days from the change
notification issue date. Please contact the Quality Engineer listed below and copy
quality.notice@conexant.com for any questions, comments or concerns regarding
this change notice.
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1 Purpose

Ensure the QFP family package assembled at ASECL with Cu wire meets Conexant’s reliability
requirements for qualification.

Quialification by inference (QBI) is applicable and substitute data is used for the QFP package
assembled at ASECL.

This report documents the qualification data applicable for the following products:
7x7mm 64ld TOFP :

CX25836-34, CX25836-35Z, CX25837-35Z

14x14mm 128Id eTQFP:

CX25824-117 & 517, CX25824-217 & 617, CX25828-11Z & 517, CX25828-217Z & 61Z, CX26824-11Z
& 517, CX26828-117Z & 517, CX26848-117Z & 517, CX26844-11Z & 15Z, CX25884-11Z, NV9205

20x20mm 176ld eLQFP:
CX25888-117, NV9305

2 Conclusion

The QFP family packages (T/LQFP with or without exposed paddle) at ASECL is qualified by
inference (QBI) and meets Conexant's package reliability requirements for Full Production and is
rated at JEDEC MSL3 260C for moisture sensitivity.
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3 Package/Assembly Reliability Testing Requirements

General Information

Total sample qty/Package (#p

arts x # lots):

Lot 1: 180 units X1 assembly lot for 14x20mm 128 eLQFP
Lot 2: 135 units x 1 assembly lot for 14x14mm 100 LQFP
Lot 3: 200 units x 1 assembly lot for 14x14mm 128 LQFP
Lot 4: 178 units x 1 assembly lot for 28x28mm 256 eLQFP
Lot 5: 65 units x 1 assembly lot for 14x14mm 128 LQFP
Lot 6:180 units x 1 assembly lot for 7x7mm 64 TQFP

3.1 Product Level Reliability Requirements for Qualification

t . L
Test Lot Qty Endpoints Accept Criteria Results
(s/s x lot)
180 x 1 lot
Lot 1 135x 1 lot
Lot 2 150 x 1 lot
Preconditioning Lot 3 ‘
MSL3 — 260C Lot 4 135 x 1 lot Post reflow 0 Fail PASS
Lot5 44 x 1 lot
Lot 6 45x 1 lot
Lot1l 45 x 1 lot
Temperature Cycling Lot 2 45x1 lot
-65°C to +150°C Lot 3 50 x 1 lot 590 0 Eail PASS
Lot 4 44 x 1 lot (condition C)
Lot5 22 x 1 lot
Lot 6 45 x 1 lot
Lot 1 N/A
Lot 2 45 x 1 lot
Unbiased HAST Lot 3 50 x 1 lot 96 h 0 Fail
ours ai
130°C, 85% RH, 33 PSIA Lot 4 45 x 1 lot PASS
Lot5 22 x 1 lot
Lot 6 45 x 1 lot
Lot1 45 x 1 lot
Lot 2 45 x 1 lot
High Temp Storage Lot 3 50 x 1 lot .
150°C Lot 4 25 x 1 lot 500/1000 hours 0 Fail PASS
Lot5 21 x1lot
Lot 6 45 x 1 lot
3.2 Manufacturability Requirements for Qualification
Qty o
Test Lot (sis xlots) Accept Criteria Results
. . . . . Per physical specification, .
Physical dimension 1 Lot Min. 5 units per lot P prk > 2.66 QBI to ASECL internal data
. . Test per MIL-STD-883E
Min. 16 wires x 2
Bond Pull 1 Lot units per lot Method 2011.7 QBI to ASECL internal data
Minimum individual reading > 2.3 g
Bond Shear Min. 16 wires x 2 Test per JESD22-B116 .
1Lot units per lot Minimum individual reading > 13.0g QBI to ASECL internal data
Solderability Test and criteria
(for Leadframe package family) 1 lot 5 units per lot per JESODFZ;I-Blozc QBI to ASECL internal data
Test per MIL-STD-883E
Die Shear 4 units per lot Method 2019.5 i
1 Lot p Min. > 2.5 kg QBI to ASECL internal data
0 Fail

WHEN PRINTED THIS DOCUMENT IS NOT CONTROLLED.
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SAMSUNG TECHWIN CO., LTD. OO0 O O
42, SUNGJU-DONG, CHANGWON, KOREA

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

Sample Submitted By : SAMSUNG TECHWIN CO., LTD.

Sample Description : LEAD FRAME ---AYGU14-01764

SGS Korea File No. : AYGU14-01764

Style/ltem No. : C194-Ag

Material : METAL ALLOY

Buyer/Order No. : LF_RoHS_1402-001

Sample Receiving Date : 2014/03/06

Testing Period : 2014/03/06 TO 2014/03/13 AND 2014/03/18 TO 2014/03/25
Test Result(s) : Please refer to next page(s).

* This report is added testing and combined with CE/2014/31025 *

Chemical Laboratory Taipei
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Test Result(s)
PART NAME No.1 :  SILVER/COPPER COLORED METAL SHEET(EXCLUDING THE FRAME)
Test Item(s) Unit Method MDL R:j‘;“
Cadmium (Cd) mg/kg [With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.
Lead (Pb) mg/kg [With reference to IEC 62321-5: 2013 2 28
and performed by ICP-AES.
Mercury (Hg) mg/kg [With reference to IEC 62321-4: 2013 2 n.d.
and performed by ICP-AES.
Hexavalent Chromium Cr(VI) * With reference to IEC 62321: 2008 and # Negative
performed by Boiling water extraction
Method.#
Antimony (Sb) mg/kg [With reference to US EPA Method 2 n.d.
3050B. Analysis was performed by
ICP-AES.
Beryllium (Be) mg/kg [With reference to US EPA Method 2 n.d.
3050B. Analysis was performed by
ICP-AES.
PVC * Analysis was performed by FTIR and - Negative
FLAME Test.
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.
Polychlorinated Biphenyls (PCBs) | mg/kg [With reference to US EPA 3540C 0.5 n.d.
(CAS No.: 1336-36-3) method. Analysis was performed by
GC/MS.
Polychlorinated Terphenyls mg/kg [With reference to US EPA 3540C 0.5 n.d.
(PCTs) method. Analysis was performed by
GC/MS.
Polychlorinated Naphthalene mg/kg [With reference to US EPA 3540C 5 n.d.
(PCNs) method. Analysis was performed by
GC/MS.
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Test Item(s) Unit Method MDL R:j‘;“

Alkanes, C10-13, chloro (Short mg/kg [With reference to US EPA 3540C 100 n.d.
Chain Chlorinated Paraffins) (CAS method. Analysis was performed by
No.: 85535-84-8) 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.
BBP (Benzyl butyl phthalate) % With reference to EN 14372. Analysis 0.003 n.d.
(CAS No.: 85-68-7) 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.
DIBP (Di-isobutyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d.
No.: 84-69-5) was performed by GC/MS.
DIHP (1,2-Benzenedicarboxylic % With reference to EN 14372. Analysis 0.01 n.d.
acid, di-C6-8-branched alkyl was performed by GC/MS.
esters, C7-rich) (CAS No.: 71888-
89-6)
DHNUP (1,2-Benzenedicarboxylic % With reference to EN 14372. Analysis 0.01 n.d.
acid, di-C7-11-branched and linear was performed by GC/MS.
alkyl esters) (CAS No.: 68515-42-
4)
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.
DINP (Di-isononyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 n.d.
No.: 28553-12-0; 68515-48-0) was performed by GC/MS.
DIDP (Di-isodecyl phthalate) (CAS % With reference to EN 14372. Analysis 0.01 n.d.
No.: 26761-40-0; 68515-49-1) 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.
Hexabromocyclododecane (HBCDD) | mg/kg [With reference to IEC 62321: 2008 5 n.d.
and all major diasterecisomers method. Analysis was performed by
identified (a- HBCDD, - HBCDD, y- GC/MS.
HBCDD) (CAS No.: 25637-99-4 and
3194-55-6 (134237-51-7, 134237-50-
6, 134237-52-8))
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Test Item(s) Unit Method MDL R:j‘;“
Halogen
Halogen-Fluorine (F) (CAS No.: 50 n.d.
14762-94-8)
Halogen-Chlorine (CI) (CAS No.: 50 n.d.
22537-15-1) kg |With reference to BS EN 14582:2007.
Halogen-Bromine (Br) (CAS No.: maikg Analysis was performed by IC. 50 n.d.
10097-32-2)
Halogen-lodine (1) (CAS No.: 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.
Pentabromobiphenyl mg/kg 5 n.d.
Hexabromobiphenyl mg/kg 5 n.d.
Heptabromobiphenyl mg/kg 5 n.d.
Octabromobiphenyl mg/kg 5 n.d.
Nonabromobiphenyl mg/kg 5 n.d.
Decabromobipheny! mg/kg [With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs mg/kg |performed by GC/MS. - n.d.
Monobromodiphenyl ether mg/kg 5 n.d.
Dibromodiphenyl ether mg/kg 5 n.d.
Tribromodipheny! ether mg/kg 5 n.d.
Tetrabromodiphenyl ether mg/kg 5 n.d.
Pentabromodiphenyl ether mg/kg 5 n.d.
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.
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Test Item(s) Unit Method MDL Rﬁzﬁ"
Organic-tin compounds
Tributyl Tin (TBT) mg/kg 0.03 n.d.
Triphenyl Tin (TphT) mg/kg 0.03 n.d.
Tributyl Tin Oxide (TBTO)*** (CAS| mg/kg [With reference to ISO 17353. Analysis - n.d.
No.: 56-35-9) was performed by GC/FPD.
Dibutyl Tin (DBT) mg/kg 0.03 n.d.
Dioctyl Tin (DOT) mg/kg 0.03 n.d.
Note :

1. mg/kg = ppm ; 0.1wt% = 1000ppm
. n.d. = Not Detected
. MDL = Method Detection Limit

- " = Not Regulated

*k —

= Qualitative analysis (No Unit)
. Negative = Undetectable / Positive = Detectable
. # = a. Positive means the presence of CrVI on the tested areas
b. Negative means the absence of CrVI on the tested areas
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg with 50 cm?
tested areas.

N o oA wN

8. ***: The substance was calculated by the test result of Tributyl Tin. The MDL was evaluated for Tributyl Tin.
AX=AxF

AX A F

Bis(tributyltin)oxide Tributyl Tin (TBT) 1.0276

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=.
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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**)
\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 J
Solution ¢
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 HNO 4/HF Y
Gold. platinum. palladium. cerami A redi measure the absorbance
old, platinum, palladium, ceramic qua regia at 540 nm by UV-VIS
Silver HNO,
Plastic H2S04, H,0O,, HNO3, HCI
Others Added appropriate reagent to total
digestion
Note** (For IEC 62321)

(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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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
v A\ 4
Solution Residue
1) Alkali Fusion
2) HClto dissolve
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO 3, HCI, HF, H,0O,
Glass HNO/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO;,
Plastic H2S0Oy4, H,0,, HNO3, HCI
Others Added appropriate reagent to total digestion
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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

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/MS

!

Data
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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

Flame test

A\ 4

Sample analyzed by FTIR

A\ 4

Check wave-number of C-Cl bonding

'

Data
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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

v

Analysis was performed by LC/MS

v

Data
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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

\ 4

Oxygen Bomb Combustion / Absorption

!

Dilution to fixed volume

\ 4

Analysis was performed by IC
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Analytical flow chart of Organic-Tin content

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 organic solvent
Derived by Sodium tetraethylborate

'

Concentrate/Dilute Extracted solution

|

Analysis was performed by GC/FPD

!

Data
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Chlorinated Paraffins analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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PCNs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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PCTs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

!

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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PCBs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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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 ssas

Confirmation process = .p $
Sample pretreatment

v

Screen analysis

.

[ ]

s sssmsssssmsssEmmsEnEmEEmnnn
|

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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HBCDD analytical flow chart

Page : 18 of 19

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

Sample pretreatment

|

Sample extraction / Ultrasonic method

|

Concentrate/Dilute Extracted solution

|

Filter

|

Analysis was performed by GC/MS

}

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

CE/2014/31025

** End of Report **
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Hitachi Chemical FORMNO. : YMR-5699-011(C)

ISSUED DATE: Aug. 5, 2005
REVISED DATE(3): Sep.15,2011

PAGE: 1/ 7
MATERIAL SAFETY DATA SHEET
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
Chemical product name: EPINAL EN—-4900G*
Name of manufacture: Hitachi Chemical Company Ltd. Yamazaki Works
Address: 4-13-1 Higashi—cho, Hitachi—shi Ibaraki, 317-8555, Japan
Name of section: Electronic Materials Business Sector
Packaging Materials R&D Dept. Mr. K. Yamada
Phone number: +<81> 294-23-8917 (Japan)  FAX number: +<81> 294-21-3328 (Japan)
Emergency Number: Hitachi Chemical International Co. , (Taiwan) Ltd. <886> (2) 2581-3632

(Taipei) (Business hours)
Hitachi Chemical Co., Ltd. Yamazaki Works +<81> 294-23-8907

(Japan)(24hours)
For other information: +<81> 294-23-8917 (Japan)

Recommended use of the chemical and restrictions on use: Material for semiconductor

2. HAZARDS IDENTIFICATION
PHYSICAL HAZARDS: Flammable liquids : Not classified
HEALTH HAZARDS: Acute toxicity Oral ; Category 5
Dermal ; Category 5
Inhalation; Category 4
Skin corrosion/irritation; Category 3
Serious eye danger/eye irritation; Category 2B
Respiratory sensitization; Classification not possible
Skin sensitization; Category 1
Germ cell mutagenicity; Classification not possible
Carcinogenicity; Classification not possible
Reproductive toxicity; Classification not possible
Specific target organ systemic toxicity — Single exposure;
Category 1 (Respiratory system)
Specific target organ systemic toxicity — Repeated exposure;
Category 1 (Eye, Respiratory system)
Aspiration hazard; Classification not possible
ENVIRONMENTAL HAZARDS:
Hazardous to the aquatic environment: Acute : Classification not possible

Chronic: Classification not possible

(Continued on page 2)
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Symbol: %

Signal word: Danger
Hazard statement:
*May be harmful if swallowed
*May be harmful in contact with skin
*Harmful in inhaled
*Causes mild skin irritation
*Causes eye irritation
*May cause an allergic skin reaction
*Cause damage to organs (Respiratory system)
*Cause damage to organs (Eye, Respiratory system) through prolonged or repeated exposure
Precautionary statement:
Prevention
*Wear protective gloves.
*Use only outdoors or in a well-ventilated area.
*Do not breathe dust/fume/gas/mist/vapours/spray.
*Contaminated work clothing should not be allowed out of the workplace.
*Do not eat, drink or smoke when using this product.
*Wash hands thoroughly after handling.
Response
*Call a POISON CENTER or doctor/physician if you feel unwell.
*Wash hands after handling.
-IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing.
*IF ON SKIN: Wash with plenty of soap and water.
«If skin irritation or rash occurs, seek medical advice/attention.
-IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.
*If eye irritation persists, get medical advice/attention.
*Wash contaminated clothing before reuse.
*IF exposed: Call a POISON CENTER or doctor/physician.
* Get medical attention/advice if you feel unwell.
Storage:
=Store locked up.
Disposal:

*Dispose of contents/container in according with local/regional/national/international regulation.

EPINAL EN-4900G* YMR-5699-011(C) Hitachi Chemical Co., Ltd. Yamazaki Works
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3. COMPOSITION / INFORMATION ON INGREDIENTS

Substance/Mixture: Mixture

General product description: Silver color and combustible paste

Ingredients and composition:

Chemical name Composition (wt. %) Chemical formula CAS No.
Acrylic resin 6 - 11 - Trade Secret
Polybutadiene derivative 2-9 - Trade Secret
Butadiene copolymer <20 - Trade Secret
Acrylate 3-8 - Trade Secret
Epoxy resin 1-4 - Trade Secret
Peroxide <10 - Trade Secret
Additive <20 - Trade Secret
Silver 72 - 82 Ag 7440-22-4

UN Class: Not applicable UN No.: Not applicable

4. FIRST - AID MEASURES

Inhalation: Remove the victim from the contamination immediately to fresh air. If breathing is weak,
irregular or has stopped, open his airway, loosen his collar and belt and administer artificial respiration.
And refer for medical attention.

Skin contact: Remove all contaminated clothing. Wash the affected area with plenty of water with mild soap.
If irritation is continued, refer to medical attention.

Eye contact: Gently rinse the affected eyes with clean water for at least 15 minutes. Ask the victim to look
up, down and side—to—side in order to better reach all parts of eyes. And refer to medical attention.

Ingestion: Do not induce vomiting and refer to medical attention. Never give anything to someone who is

unconscious.

5. FIRE — FIGHTING MEASURES
Flammable properties: Flash point >114°C
Suitable extinguishing media: Dry chemical powder, carbon dioxide, foam, dry sand.
Specific hazards regarding with regard to fire—fighting measure
-Dry chemical powder ,carbon dioxide or dry sand should be used for small fires.
-Apply water from a safe distance to cool and protect surrounding area. Move container from fire areas if it
can be done without risk.
-Firefighters should wear proper protective equipment and self-breathing apparatus
-Evacuate non—essential personnel into surrounding area of fires.

-Hazardous combustion products: Carbon monoxide, smoke, fumes and oxides of carbon.

EPINAL EN-4900G* YMR-5699-011(C) Hitachi Chemical Co., Ltd. Yamazaki Works
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6. ACCIDENTAL RELEASE MEASURES
Personal precaution:
-Evacuate personnel to safe area.
-Ventilate area after picking up material completely and shut off all sources of ignition.
‘Prevent product reaching to sewage and drainage.
-Wear proper protective equipment.
Environmental precaution:
-Consult an expert on the disposal of recovered material.
-Don’ t wash away into water courses and river.
Method for cleaning up:
Place spill in a chemical waste containers using non—sparkling tools.

-Wipe off residual spill using paper absorbed with methanol or acetone.

7. HANDLING AND STORAGE

Handling:

*Shut off all gas pilot and electrical igniters and other sources of ignition during use and until all vapors
gone.

*Avoid release of this material into sewer or drainage.

*In case of handling, wear proper protective equipment to avoid contact and inhalation.

*Use local exhaust ventilation.

«If feel abnormality in the body or abnormality on the body observed, make sure to get medical
advice /attention after taking the emergency measures refer to Section 4.

Storage:

-Keep containers tightly closed and store in freezer below —18°C.

*Keep away from heat, steam pipe and sunlight.

*Specific materials to be avoided: Strong oxidizing agents, strong acids, strong bases.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Exposure control: Use this product only in a totally enclosed systems or local exhaust ventilation.
Make available in the work area with emergency shower and eyes washer.
Control parameters: ACGIH TLV (2010) ": TWA 0.1mg/m® STEL Not established. (Silver metal powder)
OSHA PEL(1994): TWA 0.01mg/m? (Silver metal powder)
TWA: Time—Weighted Average = STEL: Short Term Exposure Limit
TLV: Threshold Limited Value = PEL: Permissive Exposure Limit
Engineering measure: Do not use in area without adequate ventilation and local exhaust ventilation.
Personal protection equipment:
-Respiratory protection: Chemical cartridge respirator with inorganic vapor cartridge.

(Continued on page 5)
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-Eye protection: Safety goggles or face shield.

-Hand, skin and body protection: Chemical — resistant gloves, impervious boots and apron or full — body suit.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Silver color paste

Odor: Slightly irritant odor

Boiling point : No data available

Vapor pressure (Pa): No data available

Density: approx. 3.4 @25°C (Product)

Solubility in water: Slightly soluble ( Polybutadiene derivative ? and Acrylate Y )

Solubility in organic solvents: Soluble

Flash point: >114°C(Product) 114°C(Peroxide) * 166°C(Acrylate) * 149°C(Additive) ”
Auto—ignition temperature: >200°C(Additive) K

Explosive properties: No data available

10. STABILITY AND REACTIVITY
Stability: Stable under normal conditions of use and storage.
Material to avoid: Strong oxidizers, strong acid, strong bases, amines.
Hazardous decomposition product: Carbon oxides, nitrogen oxides and various kinds of hydrocarbons.

Hazardous polymerization: Will not occur.

11. TOXICOLOGICAL INFORMATION
Route of entry: May cause absorption in the body by inhalation, skin and ingestion.
Corrosive and irritant properties: This material is irritating to eyes, skin, mucous membrane and respiratory

tract. Repeated or prolonged contact may cause dermatitis.

Acute toxicity:

Chemical name ORAL LD, DERMAL LD, INHALATION LG,
Epoxy resin ® >10000mg/kg(rat) No data No data
Acrylate ¥ >5000mg/kg(rat) >5000mg/kg(rat) No data
Peroxide Y >5000mg/kg(rat)* No data >207.2mg/|(rat, 4hrs)*
Additive > 7010mg/kg(rat) 3970 ul/kg (rabbit) >5.3mg/I(rat, 4hrs)
Silver 9 >5000 mg/kg (rat) >2000 mg/kg (rabbit) TCLo:1mg/m%*human)

* 65% diluted solution
LDs,: Lethal dose 50% kill LGy, : Lethal dose 50% kill TCLo: Toxic concentration lowest

(Continued on page 6)
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Chronic toxicity: Prolonged exposure to silver powder may cause damage of respiratory organs and eyes.
Skin corrosion/irritation: Skin rabbit Moderate (P. I. I=3.7) (Acrylate) ¥

Serious eye damage/eye irritation: Eye rabbit Mild (Acrylate) ¥

Allergenic effects: Allergenic and sensitizing effects are recognized in silver powder and peroxide and

prolonged or repeated skin contact may cause allergenic dermatitis.® ®

Mutagenic effects: Additive has medium degree of mutagenic effects in microorganisms.?
Carcinogenic effects: Not classified in IARC, ACGIH, EU and NTP.'?

Specific target organ toxicity—Single exposure: Silver powder causes damage to respiratory system.?
Specific target organ toxicity—Repeated exposure: Silver powder causes damage to respiratory system

through prolonged or repeated exposure.?’

12. ECOLOGICAL INFORMATION
Biodegradability: No relevant information is found.
Bioaccumulation: No relevant information is found.
3), 11)

Eco—toxicity: The hydrolyte of acrylate and silver may cause adverse effects to aquatic life.

Fish; Japanese killifish (Oryzias latipes) ; TLm (48h) 40 ppm (Hydrolyte of aclylate)

13. DISPOSAL CONSIDERATIONS

Information on their safe handling of disposal:

*The collected materials (silver paste) may be handed over to a special merchant for recovery of silver.

*Do not dump into sewers, on the ground or into any body of water.

Appropriate methods of disposal:

*Burn in a chemical incinerator equipped with an afterburner and scrubber but exert extra care in general
careful matter as flammable liquid.

*Follow all regulation in your country or region.

14. TRANSPORT INFORMATION
Any especial precaution on the transport or conveyance:
*Keep this product with enough dry ice.
*Keep away from strong alkalis, strong acid. Alkali metals, oxidizing materials and source of ignition
*United Nation’ s recommendation and other international agreements on the transport and packaging.
UN Class: Not applicable UN No.: Not applicable
*Type of container for supply: Plastic syringe or small bottle.

‘Follow all regulations on the transport in your country or region.
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15. REGULATORY INFORMATION
Classification and labeling in accordance with Labor Safety and Health Act:
See Section 2.
Other regulations for foreign countries:
- According to the OSHA HCS, this product is considered a hazardous chemical (Silver metal).
-Regulatory information with regard to this product in your country or in your region should be examined

by your own responsibility.

16. OTHER INFORMATION
NFPA Rating: Health 2 Flammability 1 Reactivity 0 (Butadiene copolymer)
References:
1) TLVs and BEls (ACGIH 2010)
2) Material Safety Data Sheet of Polybutadiene derivative (2003)
3) Material Safety Data Sheet of Acrylate (2010)
4) Material Safety Data Sheet of Peroxide (2008)
5) Material Safety Data Sheet of Additive (2008)
6) Epoxy resin and hardeners safe handling guide (2009)
7) Registry of Toxic Effects of Chemical Substances (2010 CD-ROM DB)
8) GHS Classification Data Base of National Institute of Technology and Evaluation (Japan)
9) “Documentation of Threshold limit Values for Substances in Workroom Air” Cincinnati, Ohio, American
Conference of Government Industrial Hygienists (1980)
10) IARC Monograph Vol.1-Vol.99 (2008)
11) International Chemical Safety Card (WHO/FAO/UNEP)

Inquiry of the information contained here in:
Hitachi Chemical Company Ltd. Yamazaki Works
Electronic Materials Business Sector Packaging Materials R&D Dept. Mr. K. Yamada
Tel. No. +<81> 294-23-8917 ( Japan )

The information herein is given in good faith, but no warranty, express or implied, is made.

Please consult the HITACHI CHEMICAL CO., LTD. for further information.

The information contained herein is, to the best of HITACHI CHEMICAL COMPANY’ S knowledge and belief,
accurate and reliable as of the data issued.

It is the user’s responsibility to determine the suitability of this information for the adoption of necessary
safety precautions.

We reserve the right to revise MSDS periodically as nhew information becomes available.

EPINAL EN-4900G* YMR-5699-011(C) Hitachi Chemical Co., Ltd. Yamazaki Works
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'M' SHENMAO Technology Inc.

MATERIAL SAFETY DATA SHEET

1 ~ CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

CHEMICAL PRODUCT NAME: PLATING ANODE BALL
PRODUCT IDENTIFIER: H99.99S-BALL

MANUFACTURER:

HEADADQUARTER:

SHENMAO TECHNOLOGY INC.
Add: No.12-1 Gongye 2" Rd., Guanyin industrial area, Taoyuan County 328, Taiwan
Tel: (886)3-416-0177 Fax: (886)3-416-0133

BRANCHES:

Please refer to our website.
Website: http://www.shenmao.com

2 ~ COMPOSITION, INFORMATION OR INGREDIENT

Components-Chemical Name wt.% CAS No.
Tin (Sn) >99.97% 7440-31-5

3~ HAZARDS IDENTIFICATION

EYE CONTACT:
Contact with material at room temperature or fume from material at typical re-flow
temperatures over 100 ‘C may cause eye irritation.

SKIN CONTACT:
Can cause slight irritation.

INGESTION:

Irritating to mouth, throat, and stomach. Can cause abdominal discomfort, nausea,
vomiting and diarrhea.

INHALATION:
Vapors or fumes from this material at typical re-flow temperatures over 100°C may cause
local irritation to the respiratory system.

4 ~ FIRST AID MEASURES

EYE CONTACT:
Gently rinse the affected eyes with clean water for at least 15 minutes.
Arrange for transport to the nearest medical facility for examination and treatment by a
physician as soon as possible.
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SKIN CONTACT:

Remove contaminated clothing. Wash affected area with soap and water. Wash clothing
before reuse. If irritation persists, obtain medical attention.

INHALATION:
Remove to fresh air. If not breathing, give artificial respiration or oxygen by trained
personnel.

INGESTION:

Give the person one or two glasses of water or solution of salt, try to get the victim to
vomit. Arrange for transport to the nearest medical facility for examination and treatment by
a physician as soon as possible.

5 » FIRE FIGHTING MEASURES

EXTINGUISH MEDIA:
Use alcohol resistant foam, carbon dioxide or dry chemical extinguishing agents.
FIRE-FIGHTING INSTRUCTIONS:
Shut off fuel to fire if possible to do so without hazard.
Evacuate area and fight fire from a safe distance.
Apply water from a safe distance to cool and protect surrounding area.
Firefighters should wear proper protective equipment.
FLASH POINT: Not applicable
EXPLOSION LIMIT: Not available

6 ~ ACCIDENTAL RELEASE MEASURES

Shut out all sources of ignition; No flare, smoking or flames in area.
Wear proper protective equipment.

For spills, wipe and scrape away with cloth or paper, take up and store in a sealed container.

7 ~ HANDLING AND STORAGE

HANDLING:
Do not use fire near storage area. Wear proper protective equipment.
STORAGE:
Store in dry conditions. Exposure to sulfur or to high humidity will tarnish solder surface.

8 ~ EXPOSURE CONTROLS AND PERSONAL PROTECTION

ENGINEERING MEASURES:
Use only with adequate ventilation and in closed systems. Make available emergency
shower and eye wash in the work area.
EXPOSURE GUIDELINES:
ACGIH TLV: 0.1mg/m?® (Silver) 2mg/m?® (Tin) 0.01mg/m?® (Copper)
PROTECTIVE EQUIPMENT:
RESPIRATORY PROTECTION: Industrial canister gas masks.(Heating)
EYE PROTECTION: Safety goggles.
HAND, SKIN AND BODY PROTECTION: Rubber gloves.
Selection of specific items such as boots, apron
or full-body suit will depend on operation.

9 » PHYSICAL AND CHEMICAL PROPERTIES
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APPEARANCE Silver gray solid
BOILING POINT Undetermined
VAPOR PRESSURE <0.01mmHg (20°C)
MELTING POINT 232°C

SPECIFIC GRAVITY 7.4g/cm® (20°C)
SOLUBILITY (IN WATER) Almost Insoluble

10 ~ STABILITY AND REACTIVITY

Thermal decomposition:
No decomposition if used according to specifications.
Materials to be avoided:
Strong acids, strong oxidizers.
Dangerous reactions:
No dangerous reactions known.
Dangerous products of decomposition:
No dangerous decomposition products known.

11 ~ TOXICOLOGICAL INFORMATION

Acute toxicity:
Primary irritant effect:
On the skin: No irritant effect.
On the eye: Smoke during soldering can cause eye irritation.
Through inhalation: May cause respiratory irritation.
Through ingestion: May be harmful if swallowed.
Sensitization:
No sensitizing effects known.

12 ~ ECOLOGICAL INFORMATION

General notes:
Do not allow product to reach ground water, water course or sewage system.

13 ~ DISPOSAL CONSIDERATIONS

Recommendation:
Dispose must be according to official regulations.
Must not be disposed of together with household garbage. Do not allow product to reach
sewage system.

14 ~ TRANSPORT INFORMATION

UN CLASS: Not applicable
UN NUMBER: Not applicable
Follow all regulations in your country.

15 ~ REGULATORY INFORMATION

HCS Classification . Irritating material
: Target organ effects

International lists
U.S. Federal regulations . All components are listed or exempted.
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Canada inventory

China inventory (IECSC)

Europe inventory

Australia inventory (AICS)
Japan inventory (ENCS)
Korea inventory (KECI)
Philippines inventory(PICCS) : All components are listed or exempted.

: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: All components are listed or exempted.
: Not determined.

: All components are listed or exempted.

Regulatory information with regard to this substance in your country or in your region should
be examined by your own responsibility.

16 ~ OTHER INFORMATION

REFERENCE:

AIR PRODUCTS MSDS - INTERNATIONAL MARITIME DANGEROUS GOODS CODE

HAZARDOUS |NFPA

HMIS

HEALTH 1 1
FLAMMABILITY | O 0
REACTIVITY 0 0

LEVEL : 0~4 : From least to serious
NFPA : National Fire protection Association rating identifies
hazards during a fire emergency.
HMIS : Hazardous Materials Identification System rating applies
to process as packaged.

COUNTRY OF ORIGIN: TAIWAN

SHENMAO TECHNOLOGY INC.

PREPARED BY

No.12-1 Gongye 2nd Rd., Guanyin Industrial Area, Taoyuan County 328,

Taiwan
TEL : +886-3-416-0177 FAX [|+886-3-416-0133
ISSUED SHENMAO R&D NAME |Chunyu Chang

ISSUED DATE |2003/02/16

REVISED DATE |2012/08/17

EDITION |07-09-01

The information herein is given in good faith, but no warranty, express or implied, is made.
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Test Report No. : CE/2013/A3664A Date : 2013/10/28  Page : 1 of 28

HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, JAPAN

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

Sample Submitted By : HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS

Sample Description : DIE BONDING PASTE

Style/ltem No. : EN-4900G*

Sample Receiving Date : 2013/10/22

Testing Period : 2013/10/22 TO 2013/10/28

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

Conclusion : Base upon the performed tests by submitted samples, the test results of PAHs

comply with the PAHs requirement according to (Category 1) of ZEK 01.4-08 of
German ZLS and its amendments.

Chemical Lal:u:- ory — Taipei
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Test Result(s)
PART NAME No.1 SILVER COLORED PASTE
Test ltem(s) Unit Method MDL Rﬁzﬁ"
Cadmium (Cd) mg/kg |With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.
Lead (Pb) mg/kg |With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.
Mercury (Hg) mg/kg |With reference to IEC 62321-4: 2013 2 n.d.
and performed by ICP-AES.
Hexavalent Chromium Cr(VI) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by UV-VIS.
Phosphorus (P) mg/kg |With reference to US EPA Method 2 n.d.
3052. Analysis was performed by ICP-
AES.
Antimony (Sb) mg/kg [With reference to US EPA Method 2 n.d.
3050B. Analysis was performed by
ICP-AES.
Antimony trioxide (Sb,03)*** (CAS| mg/kg |With reference to US EPA Method - n.d.
No.: 1309-64-4) 3050B. Analysis was performed by
ICP-AES.***
Beryllium (Be) mg/kg |With reference to US EPA Method 2 n.d.
3050B. Analysis was performed by
ICP-AES.
Beryllium oxide (BeO)*** mg/kg |With reference to US EPA Method - n.d.
3050B. Analysis was performed by
ICP-AES.***
Polychlorinated Biphenyls (PCBs) | mg/kg [With reference to US EPA 3540C & 0.5 n.d.
(CAS No.: 1336-36-3) 8270D method. Analysis was
performed by GC/MS.
Polychlorinated Terphenyls mg/kg |With reference to US EPA 3540C & 0.5 n.d.
(PCTs) 8270D method. Analysis was
performed by GC/MS.
Polychlorinated Naphthalene mg/kg |With reference to US EPA 3540C & 5 n.d.
(PCNs) 8270D method. Analysis was
performed by GC/MS.
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Test ltem(s) Unit Method MDL Rﬁzﬁ"
Alkanes, C10-13, chloro (Short mg/kg [With reference to US EPA 3540C 100 n.d.
Chain Chlorinated Paraffins) (CAS method. Analysis was performed by
No.: 85535-84-8) GC/MS.
CFCs (Chlorofluorocarbons) mg/kg |With reference to US EPA 5021 1 n.d.
method. Analysis was performed by
GC/MS.
HCFCs mg/kg |With reference to US EPA 5021 1 n.d.
(Hydrochlorofluorocarbons) method. Analysis was performed by
GC/MS.
Halons mg/kg |With reference to US EPA 5021 1 n.d.
method. Analysis was performed by
GC/MS.
Bromomethane (CAS No.: 74-83- mg/kg |With reference to US EPA 5021 1 n.d.
9) method. Analysis was performed by
GC/MS.
HBFCs mg/kg [With reference to US EPA 5021 1 n.d.
(Hydrobromofluorocarbons) method. Analysis was performed by
GC/MS.
HFC (Hydrofluorocarbon) mg/kg [With reference to US EPA 5021 1 n.d.
method. Analysis was performed by
GC/MS.
PFCs (Perfluorocarbon) mg/kg |With reference to US EPA 5021 1 n.d.
method. Analysis was performed by
GC/MS.
CHCs (Chlorinate hydrocarbon) mg/kg |With reference to US EPA 5021 1 n.d.
method. Analysis was performed by
GC/MS.
1,1,1-Trichloroethane (CAS No.: mg/kg [With reference to US EPA 5021 1 n.d.
71-55-6) method. Analysis was performed by
GC/MS.
Carbon tetrachloride (CAS No.: mg/kg |With reference to US EPA 5021 1 n.d.
56-23-5) method. Analysis was performed by
GC/MS.
Sulfur Hexafluoride (SF6) (CAS mg/kg |With reference to US EPA 5021 1 n.d.
No.: 2551-62-4) method. Analysis was performed by
GC/MS.
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Test Item(s) Unit Method mpL | Result

No.1
Bromochloromethane (CAS No.: mg/kg |With reference to US EPA 5021 1 n.d.
74-97-5) method. Analysis was performed by
GC/MS.
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.
2- (3,5-di-tert-butyl-2- mg/kg |With reference to US EPA 3540C 5 n.d.
hydroxyphenyl)-2H-benzotriazole method. Analysis was performed by
(CAS No.: 3846-71-7) GC/MS.
TBBP-A-bis (CAS No.: 21850-44- | mg/kg |With reference to US EPA 3540C 5 n.d.
2) method. Analysis was performed by
HPLC/DAD/MS.
PVC > Analysis was performed by FTIR and - Negative
FLAME Test.
Hexabromocyclododecane mg/kg |With reference to IEC 62321: 2008 5 n.d.
(HBCDD) and all major method. Analysis was performed by
diastereoisomers identified (a- GC/MS.

HBCDD, B- 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.
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 n.d.
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.
DBP (Dibutyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.003 n.d.
84-74-2) was performed by GC/MS.
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Test ltem(s) Unit Method MDL Rﬁzﬁ"

DIBP (Di-isobutyl phthalate) (CAS % With reference to EN 14372. Analysis 0.003 n.d.
No.: 84-69-5) 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.
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.
Pentabromobiphenyl mg/kg 5 n.d.
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 |With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs mg/kg |performed by GC/MS. - 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 mg/kg 5 n.d.
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.
Organic-tin compounds
Tributyl Tin (TBT) mg/kg 0.5 n.d.
Triphenyl Tin (TphT) mg/kg 0.5 n.d.
Tributyl Tin Oxide (TBTO)*** (CAS| mg/kg [With reference to ISO 17353. Analysis - n.d.
No.: 56-35-9) was performed by GC/FPD.
Dibutyl Tin (DBT) mg/kg 0.5 n.d.
Dioctyl Tin (DOT) mg/kg 0.5 n.d.
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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS (00000 OO
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, JAPAN
Test Item(s) Unit Method mpL —Resul

Polynuclear Aromatic
Hydrocarbons (PAHs)
Acenaphthene (CAS No.: 83-32-9) mg/kg 0.2 n.d.
Acenaphthylene (CAS No.: 208-96-8) | mg/kg 0.2 n.d.
Anthracene (CAS No.: 120-12-7) mg/kg 0.2 n.d.
Benzo[a]anthracene (CAS No.: 56-55-| mg/kg 0.2 n.d.
3)
Benzo[a]pyrene (CAS No.: 50-32-8) mg/kg 0.2 n.d.
Benzo[b]fluoranthene (CAS No.: 205- | mg/kg 0.2 n.d.
99-2)
Benzo[g,h,i]perylene (CAS No.: 191- mg/kg 0.2 n.d.
24-2)
Benzolk]fluoranthene (CAS No.: 207- | mg/kg 0.2 n.d.
08-9)
Chrysene (CAS No.: 218-01-9) mg/kg With reference to ZLS S.tandard ZEK 02 o d
Dibenzo[a,h]anthracene (CAS No.: 53-| mg/kg 01.4-08 method. Analysis was 0.2 n.d.
70-3) performed by GC/MS.
Fluoranthene (CAS No.: 206-44-0) mg/kg 0.2 n.d.
Fluorene (CAS No.: 86-73-7) mg/kg 0.2 n.d.
Indeno[1,2,3-c,d] pyrene (CAS No.: mg/kg 0.2 n.d.
193-39-5)
Naphthalene (CAS No.: 91-20-3) mg/kg 0.2 n.d.
Phenanthrene (CAS No.: 85-01-8) mg/kg 0.2 n.d.
Pyrene (CAS No.: 129-00-0) mg/kg 0.2 n.d.
Benzolj]fluoranthene (CAS No.: 205- mg/kg 0.2 n.d.
82-3)
Benzo[e]pyrene (CAS No.: 192-97-2) mg/kg 0.2 n.d.
Sum of 18 PAHs mg/kg - n.d.
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)
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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS (00000 OO
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, JAPAN
Test ltem(s) Unit Method MDL Rﬁzﬁ"

Asbestos
Actinolite (CAS No.: 77536-66-4) % - Negative
Amosite (CAS No.: 12172-73-5) %  |With reference to EPA 600/R-93/116 - Negative
Anthophyllite (CAS No.: 77536-67-| % | method. Analysis was performed by - Negative
5) Stereo Microscope (SM), Dispersion

, - Staining Polarized Light Microscope ,
Chrysotile (CAS No.: 12001-29-5) % (DS-PLM) and X-ray Diffraction - Negative
Tremolite (CAS No.: 77536-68-6) % - Negative
AZO
1): 4-AMINODIPHENYL (CAS No.:| mg/kg [With reference to LFGB 82.02-2. 3 n.d.
92-67-1) Analysis was performed by GC/MS.
2): BENZIDINE (CAS No.: 92-87- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
5) Analysis was performed by GC/MS.
3): 4-CHLORO-O-TOLUIDINE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 95-69-2) Analysis was performed by GC/MS.
4): 2-NAPHTHYLAMINE (CAS mg/kg [With reference to LFGB 82.02-2. 3 n.d.
No.: 91-59-8) Analysis was performed by GC/MS.
5): O-AMINOAZOTOLUENE (CAS| mg/kg |With reference to LFGB 82.02-2. 3 n.d.
No.: 97-56-3) Analysis was performed by GC/MS.
6): 2-AMINO-4-NITROTOLUENE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 99-55-8) Analysis was performed by GC/MS.
7): P-CHLOROANILINE (CAS No.:[ mg/kg |With reference to LFGB 82.02-2. 3 n.d.
106-47-8) Analysis was performed by GC/MS.
8): 2,4-DIAMINOANISOLE (CAS mg/kg [With reference to LFGB 82.02-2. 3 n.d.
No.: 615-05-4) Analysis was performed by GC/MS.
9): 4,4'- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
DIAMINODIPHENYLMETHANE Analysis was performed by GC/MS.
(CAS No.: 101-77-9)
10): 3,3'-DICHLOROBENZIDINE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 91-94-1) Analysis was performed by GC/MS.
11): 3,3'-DIMETHOXYBENZIDINE | mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 119-90-4) Analysis was performed by GC/MS.
12): 3,3'-DIMETHYLBENZIDINE mg/kg |With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 119-93-7) Analysis was performed by GC/MS.
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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, JAPAN

Test ltem(s) Unit Method MDL Rﬁzﬁ"
13): 3,3'-DIMETHYL-4,4'- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
DIAMINODIPHENYLMETHANE Analysis was performed by GC/MS.
(CAS No.: 838-88-0)
14): P-CRESIDINE (2-METHOXY-| mg/kg [With reference to LFGB 82.02-2. 3 n.d.
5-METHYLANILINE) (CAS No.: Analysis was performed by GC/MS.
120-71-8)
15): 4,4'-METHYLENE-BIS- (2- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
CHLOROANILINE) (CAS No.: Analysis was performed by GC/MS.
101-14-4)
16): 4,4'-OXYDIANILINE (CAS mg/kg [With reference to LFGB 82.02-2. 3 n.d.
No.: 101-80-4) Analysis was performed by GC/MS.
17): 4,4'-THIODIANILINE (CAS mg/kg [With reference to LFGB 82.02-2. 3 n.d.
No.: 139-65-1) Analysis was performed by GC/MS.
18): O-TOLUIDINE (CAS No.: 95- | mg/kg [With reference to LFGB 82.02-2. 3 n.d.
53-4) Analysis was performed by GC/MS.
19): 2,4-TOLUYLENEDIAMINE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 95-80-7) Analysis was performed by GC/MS.
20): 2,4,5-TRIMETHYLANILINE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 137-17-7) Analysis was performed by GC/MS.
21): O-ANISIDINE (CAS No.: 90- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
04-0) Analysis was performed by GC/MS.
22): 4-AMINOAZOBENZENE mg/kg [With reference to LFGB 82.02-2. 3 n.d.
(CAS No.: 60-09-3) Analysis was performed by GC/MS.
23): 2,4-XYLIDINE (CAS No.: 95- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
68-1) Analysis was performed by GC/MS.
24): 2,6-XYLIDINE (CAS No.: 87- mg/kg [With reference to LFGB 82.02-2. 3 n.d.
62-7) Analysis was performed by GC/MS.

Note :

1. mg/kg = ppm ; 0.1wt% = 1000ppm
. n.d. = Not Detected
. MDL = Method Detection Limit

- " = Not Regulated

= Qualitative analysis (No Unit)
. Negative = Undetectable / Positive = Detectable

o 0A WM
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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, JAPAN

7. Testing range of asbestos qualitative analysis is from less than 0.1% to 100%. The judgment criterion: asbestos
fibers being found is shown as "Positive"; asbestos fibers not being found is shown as "Negative".

8. ***: The substance was calculated by the test results of Tributyl Tin, Beryllium or Antimony respectively. The MDL
was evaluated for Tributyl Tin, Beryllium or Antimony respectively.

AX=AxF

AX A F
Antimony trioxide (Sb,05) Antimony 1.1971
Beryllium oxide (BeO) Beryllium 2.7753
Bis(tributyltin)oxide Tributyl Tin (TBT) 1.0276

Reference information for PAHs:
Requirement of ZEK 01.4-08 : Restraining maximum values for products

Parameter Category 1 Category 2 Category 3
Material indented to be put in|Materials not falling under Materials not falling under
the mouth or toys for category 1 with foreseeable category 1 or 2 with

children aged < 36 months |contact to skin for longer than |foreseeable contact to skin for
with intended skin contact. |30 seconds (long-term skin less than 30 seconds (short-

contact). term skin contact).
Benzola]pyrene
<MDL (<0.2)** 1 20
(mg/kg) (<0.2)
Sum of 18 PAH <MDL (<0.2)** 10 200
(mg/kg)
Remark :

* = Only PAH substances >0.2 mg/kg are taken into account while calculating the sum of PAHs

** = If the limits of category 1 are surpassed but the limits of category 2 still met, the confirmation of suitability of
contact with foodstuff or the oral mucosa can be verified by an additional specific migration test of the PAH
components according to EN 1186 ff. and § 64 LFBG 80.30-1. The results of the migration test shall be evaluated
according to law criteria for foodstuff.

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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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, 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 ¢ v
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 ’ qua reg at 540 nm by UV-VIS
Silver HNO;,
Plastic H>S0,, H20,, HNO3, 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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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
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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 sa=ss

Confirmation process — .p i
Sample pretreatment

v

Screen analysis

FLELR L]
EEEEEN

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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HITACHI CHEMICAL CO., LTD. YAMAZAKI WORKS 00 O
4-13-1, HIGASHI-CHO, HITACHI-SHI, IBARAKI, 317-8555, 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 A\ 4
Solution Residue
1) Alkali Fusion
2) HCIl 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,, H,O,, HNO3, HCI
Others Added appropriate reagent to total digestion
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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

v

Analysis was performed by LC/MS

v

Data
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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

A4

Check wave-number of C-Cl bonding

!

Data
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TBBP-A-bis 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 —
Optional screen process sssssnn:

Confirmation process T

| Sample |
v

| Sample pretreatment |

v
| Sample extraction / Soxhlet method |

Screen analysis

|
v

| Concentrate/Dilute Extracted solution |

|
v

| Filter |

|
v

| Analysis by HPLC/DAD/MS |

T
v

| Issue Report |
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HBCDD analytical flow chart

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

Sample pretreatment

|

Sample extraction / Ultrasonic method

|

Concentrate/Dilute Extracted solution

|

Filter

|

Analysis was performed by GC/MS

}

Data
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PAHSs (Polynuclear Aromatic Hydrocarbons) 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 pre-treatment

'

Sample extracted (ultrasonic extraction) by
Toluene solvent

|

Analysis was performed by GC/MS

!

Data
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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

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/MS

!

Data
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PCBs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

'

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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PCTs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

!

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

!

Analysis was performed by GC/MS

'

Data
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Chlorinated Paraffins analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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PCNs analytical flow chart

B Name of the person who made measurement: Barry Tseng
B Name of the person in charge of measurement: Troy Chang

Sample pretreatment

'

Sample extraction by organic solvent

!

Concentrate/Dilute the extracted solution

'

Analysis was performed by GC/MS

'

Data
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Analytical flow chart of Organic-Tin content

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 organic solvent

!

Derived by Sodium tetraethylborate

!

Concentrate/Dilute Extracted solution

'

Analysis was performed by GC/FPD

!

Data
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Analysis flow chart for determination of Asbestos

B Name of the person who made measurement: Victor Kao
B Name of the person in charge of measurement: Wendy Wei

[ Reference method: EPA 600/R-93/116 )

Sampling

v

Transportation and Storage

v

Preparation of primary analytical sample

v

Examination by stereomicroscope (SM)

v

Asbestos identification by dispersion staining
polarized light microscope (DS-PLM)

v

Continue when problems are encountered with
DS-PLM and/or for quality assurance purposes

v

Interference matrix removal

[
\ v

Asbestos identification by dispersion staining Asbestos identification by X-ray
polarized light microscope (DS-PLM) diffraction spectrometer (XRD)
I [
¥ v
Asbestos fiber is present Asbestos fiber is absent
v v
Containing Asbestos/Positive Not containing Asbestos/Negative
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Benzotriazole analytical flow chart

u Name of the person who made measurement: Roman Wong
u 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
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Analytical flow chart of volatile organic compounds (VOCs)

B Name of the person who made measurement : Chun Wu
B Name of the person in charge of measurement : Shinjyh Chen

[ Reference method : US EPA 5021

Sample pretreatment

v

Take sample and put it into
headspace glassware.

!

Bake the sample in the oven

Analysis was performed by GC/MS

Data
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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/A3664

** End of Report **
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Test Report

FE AR A PRR 8 O O O
SHENMAO TECHNOLOGY INC.

WEBRETIERET ¥ =5%12-15%

NO. 12-1, GONGYE 2ND RD., GUANYIN INDUSTRIAL AREA, TAOYUAN COUNTY 328, TAIWAN

$EA5(No.) : CE/2013/B1992 H#i(Date) : 2013/11/18 H#(Page) : 1 of 21

AT E P HEEPTIRAEZHER (The following sample(s) was/were submitted and identified by/on
behalf of the applicant as) @

b &A% (Sample Description) : PURE TIN

B AFE (Style/Item No.) : H99.99S
Wt B Hf (Sample Receiving Date) : 2013/11/12
) 3XHA M) (Testing Period) : 2013/11/12 TO 2013/11/18

R & F(Test Results) : FHAT—H8 (Please refer to next pages).

Chemmal Laho ory — Taipei
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FE AT A RR 8] 00O 0
SHENMAO TECHNOLOGY INC.

MEHRRT I ERIE =5%12-15%
NO. 12-1, GONGYE 2ND RD., GUANYIN INDUSTRIAL AREA, TAOYUAN COUNTY 328, TAIWAN

$EA5(No.) : CE/2013/B1992 H#i(Date) : 2013/11/18 H K (Page) : 2 of 21

B2 4 K (Test Results)

i8] 2%, €142 (PART NAME)No.1 : 4% 4% (SILVER COLORED METAL)

7 188 X

RRAE B k%53 RRF & A% FRAE (Result)

(Test Items) (Unit) (Method)
(MDL) No.1

4% / Cadmium (Cd) mg/kg |%FIEC 62321-5: 2013% ik, AEAER/LT 2 n.d.
ﬂﬁﬁ%%égfiﬂ?fi*ﬁ«ﬂd / With reference
to IEC 62321-5: 2013 and performed by
ICP-AES.

4% / Lead (Pb) mg/kg |%FIEC 62321-5: 20133k, REREHBET 2 13
ﬂﬁﬁ%%égfiﬂ?fi*ﬁ«ﬂd / With reference
to IEC 62321-5: 2013 and performed by
ICP-AES.

sk / Mercury (Hg) mg/kg |ZFIEC 62321-4: 2013, URREIBLT 2 n.d.
ﬂﬁﬁ%%égfiﬂ?fi*ﬁ«ﬂd / With reference
to IEC 62321-4: 2013 and performed by
ICP-AES.

>~1{84% / Hexavalent Chromium ok %F#1EC 62321: 2008 - Annex Bk, WA # Negative
Cr(VI) ﬂ(iﬁﬂi}k%&ﬁd. / With reference to IEC
62321: 2008 - Annex B and performed by

Boiling water extraction Method.#

# / Antimony (Sb) mg/kg |5#US EPA 3050B7 7%, RERABESTHRET 2 n.d.
A5 iEE M. / With reference to US
EPA Method 3050B. Analysis was performed
by ICP-AES.

% / Berylliun (Be) mg/kg |%%US EPA 3050B% %, RAEABETHRT 2 n.d.
A5 iE{E M. / With reference to US
EPA Method 3050B. Analysis was performed

by ICP-AES.
BATH / PVC * % VAST ISR ZE AT B 6,3 #208) . / Analysis - Negative

was performed by FTIR and FLAME Test.
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FE AR A TR 3 {000
SHENMAO TECHNOLOGY INC.
MEBRTTER T E —5%12-15%
NO. 12-1, GONGYE 2ND RD., GUANYIN INDUSTRIAL AREA, TAOYUAN COUNTY 328, TAIWAN
3 3 23
AHA B %6 oy o iyl I
(Test Items) (Unit) (Method) (MDL) No .1
% AWK / Polychlorinated mg/kg |5-F#US EPA 3540C7 3%, VA AH8B 4T/ H 1% 0.5 n.d.
Biphenyls (PCBs) (CAS No.: 1336- ). / With reference to US EPA 3540C
36-3) method. Analysis was performed by GC/MS.
% #.% / Polychlorinated mg/kg |%#US EPA 3540CH 3%, ARARBAT/H 1% 5 n.d.
Naphthalene (PCNs) ). / With reference to US EPA 3540C
method. Analysis was performed by GC/MS.
% &, =W X / Polychlorinated mg/kg |5-F#US EPA 3540C7 3%, VA AH8B T/ H 1% 0.5 n.d.
Terphenyls (PCTs) M. / With reference to US EPA 3540C
method. Analysis was performed by GC/MS.
a4 AL G / Alkanes, C10-13, mg/kg | %FUS EPA 3540CH ik, VARABR AT/ H 4k 100 n.d.
chloro (Short Chain Chlorinated ). / With reference to US EPA 3540C
Paraffins) (CAS No.: 85535-84-8) method. Analysis was performed by GC/MS.
W% (4) / Halogen-Chlorine (Cl) | mg/kg |%%BS EN 14582:2007, wA&:F R4k 547 . 50 n.d.
(CAS No.: 22537-15-1) / With reference to BS EN 14582:2007.
Analysis was performed by IC.
B % (G&) / Halogen-Bromine (Br) | mg/kg |%%BS EN 14582:2007, VA&:F & #1547 . 50 n.d.
(CAS No.: 10097-32-2) / With reference to BS EN 14582:2007.
Analysis was performed by IC.
A RFIRFEE / Perfluorooctane mg/kg |5F#US EPA 3550C: 20075 3%, VARABRHT/ 10 n.d.
sulfonates (PFOS-Acid, Metal HEMEMA] . / With reference to US EPA
Salt, Amide) 3550C: 2007. Analysis was performed by
LC/MNS.
A FEE / PFOA (CAS No.: 335-67- | mg/kg |%#US EPA 3550C: 2007% %, wRigta @/ 10 n.d.
1) H MR . / With reference to US EPA
3550C: 2007. Analysis was performed by
LC/MNS.
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SHENMAO TECHNOLOGY INC.
HESRT LERLE %12-158
NO. 12-1, GONGYE 2ND RD., GUANYIN INDUSTRIAL AREA, TAOYUAN COUNTY 328, TAIWAN
, ‘ mam | BR
(Test Items) (Unit) (Me thod) AR | (Result)
es ems ni etho
(MDL) No.1
NAB TR RPTRE B WIER ke | mg/kg |%FIEC 62321: 2008 ik, RAAREHT/ Gk 5 n.d.
;%ﬁ%#h / Hexabromocyclododecane ﬁ%ﬁ?ﬁﬂ. / With reference to IEC 62321:
(HBCDD) and all major 2008 method. Analysis was performed by
diastereoisomers identified (- GC/MS.
HBCDD, [3- HBCDD, < - HBCDD) (CAS
No.: 25637-99-4 and 3194-55-6
(134237-51-7, 134237-50-6,
134237-52-8))
ARORN—_WERVXITES / BBP % |%#EN 14372, RRARRBAT/H G MHAIZ. / 0.003 n.d.
(Benzyl butyl phthalate) (CAS With reference to EN 14372. Analysis was
No.: 85-68-7) performed by GC/MS.
MEA_TER— (2-CHATHR)E / % S#EN 14372, ARMB AT/ H i EAAR 2. / 0.003 n.d.
DEHP (Di- (2-ethylhexy1) With reference to EN 14372. Analysis was
phthalate) (CAS No.: 117-81-7) performed by GC/MS.
ARV — 2 KB / DIDP (Di- % SFEN 14372, ARABH /g pa = . / 0.01 n.d.
isodecyl phthalate) (CAS No.: With reference to EN 14372. Analysis was
26761-40-0; 68515-49-1) performed by GC/MS.
ARV —2 18 / DINP (Di- % SHEN 14372, VAR MERHT/H kg =, / 0.01 n.d.
isononyl phthalate) (CAS No.: With reference to EN 14372. Analysis was
28553-12-0; 68515-48-0) performed by GC/MS.
AR — VB —LFE / DNOP (Di-n- % SHEN 14372, VAR MERHT/H kg =. / 0.003 n.d.
octyl phthalate) (CAS No.: 117- With reference to EN 14372. Analysis was
84-0) performed by GC/MS.
AREX—_FE—TH / DBP (Dibutyl % SHEN 14372, VAR MER AT/ H kg b=, / 0.003 n.d.
phthalate) (CAS No.: 84-74-2) With reference to EN 14372. Analysis was
performed by GC/MS.
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7 k188 X

RRAE B k%53 RRF & A% FRAE (Result)

(Test Items) (Unit) (Method) (MDL) No .1

% RBXMAe / Sum of PBBs mg/kg - n.d.
—RTROR / Monobromobiphenyl mg/kg 5 n.d.
—RWEOK / Dibromobiphenyl mg/kg 5 n.d.
ZJAMEK / Tribromobiphenyl mg/kg 5 n.d.
Y98 K / Tetrabromobiphenyl mg/kg 5 n.d.
RIRBER / Pentabromobiphenyl mg/kg 5 n.d.
SSIBHE K/ Hexabromobiphenyl mg/kg 5 n.d.
LAWK / Heptabromobiphenyl mg/kg 5 n.d.
NiSBEK / Octabromobiphenyl mg/kg 5 n.d.
HLMIHHK / Nonabromobiphenyl mg/Ke | % 4 IRC 62321: 2008 - Annex Ak, KA > n-d.
+ %W X / Decabromobiphenyl mg/kg AR/ EEE M. / With reference to 5 n.d.
SR X MAfr / Sum of PBDEs mg/kg |IEC 62321: 2008 - Annex A and performed - n.d.
— AW KE% / Monobromodiphenyl ether | mg/kg |PY GC/MS. 5 n.d.
R REE / Dibromodiphenyl ether mg/kg 5 n.d.
ZJAWE KB / Tribromodiphenyl ether mg/kg 5 n.d.
V9 R K& / Tetrabromodiphenyl ether mg/kg 5 n.d.
FR MR EE / Pentabromodiphenyl ether| mg/kg 5 n.d.
SIB T OR B / Hexabromodiphenyl ether mg/kg 5 n.d.
AT KB / Heptabromodiphenyl ether mg/kg 5 n.d.
N KB / Octabromodiphenyl ether mg/kg 5 n.d.
JUB T R Bk / Nonabromodiphenyl ether mg/kg 5 n.d.
R K/ Decabromodiphenyl ether mg/kg 5 n.d.
g, Tor Saatrons Jorma docurante, Scblact 16 Torme shd Conditions Jor Eloconls DocumEnts Bt hein. o eos carpion s Attention Is
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A3 B £ 7 % iyl I

(Test Items) (Unit) (Method) (MDL) No .1
ifﬁ&ﬁ% / Organic-tin compounds
=ZTH#4%) / Tributyl Tin (TBT) mg/kg 0.03 n.d.
Z K4 / Triphenyl Tin (TphT) mg/kg 0.03 n.d.
=T## / Dibutyl Tin (DBT) mg/kg |%#1S0 173537 %, RAMBIE/ XIGEE 0.03 n.d.
:léﬁgiﬁ% / Dioctyl Tin (DOT) mg/kg B B4 . / With reference to ISO 0.03 n.d.
ZTHEEAY / Tributyl Tin mg/kg |17353. Analysis was performed by GC/FPD. - n.d.
Oxide (TBTO)*** (CAS No.: 56-35-
9)

3 (Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
.n.d. = Not Detected (ﬂiﬁ%ﬁi)
. MDL = Method Detection Limit (77 7{8:8]4%FR44)
. "-" = Not Regulated (£ 3AAE)
. **= Qualitative analysis (No Unit) M Hp#(EE(2)
. Negative = Undetectable &M (k18 F]); Positive = Detectable Bt (T a1 3])
.# = a. Positive means the presence of CrVI on the tested areas
(Positive & 7R & B8 3] <18 4%)
b. Negative means the absence of CrVI on the tested areas
(Negative & 7 il 3K B3R A8 7] 2] < F48)
The detected concentration in boiling-water-extraction solution is equal or greater than 0.02 mg/kg

with 50 cm? tested areas. / ZIRRIEE=0.02 mg/kg with 50 cm? (tested areas)

N Y O W N
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8. #ux; MR X" = THAS 2 A RE R EF4. LMDLEAH "= T A4 234, (The substance was
calculated by the test result of Tributyl Tin. The MDL was evaluated for Tributyl Tin.)

AX = A X F

AX A F

ZTHS ALY / Bis(tributyltin)oxide =THK4%) / Tributyl Tin (TBT) 1.0276

PFOS %% F # (Reference Information) : FAMART Y POPs - (EU) 757/2010
PFOSIR & 7240 '] ’kiﬁ%‘?? #0.001%(10ppm) » 7EF Ao ~ oo RE A P R IFALHE0.1%(1000ppm) » FL45 &K oo
BRI F T lug/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/m?>.)
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SHENMAO TECHNOLOGY INC.
MERRT T ERLE —5%12-15%
NO. 12-1, GONGYE 2ND RD., GUANYIN INDUSTRIAL AREA, TAOYUAN COUNTY 328, TAIWAN
1) RBERTRLR MM B TR EEMR - (SEERRK T &%) [ These samples were
dissolved totally by pre-conditioning method according to below flow chart. (Cr®* test method excluded )
2) AR AE : 551 [ Name of the person who made measurement: Climbgreat Yang
3) MR EAA : R4 E [ Name of the person in charge of measurement: Troy Chang
| WH -~ #H4ES / Cutting ~ Preparation
| ARESHEE / Sample Measurement I
N b 6+
45 Pb~ 45 Cd & Hg 1 %*Cr
\ 4 \ 4 v (Note*¥)

ﬁiif)% T Flﬁinn AT E Tk E e B AT 'ﬂﬁ('ﬁU_F%
P ) / Acid digestion by suitable acid depended on

#BR/ 5 R SRR O AL
Microwave digestion with HNO3/HCI/HF

different sample material (as below table)

v

#% & / Filtration

!
—

—

i | Solution |

il g ALk [ Add
appropriate amount of
digestion reagent

v

| 7% | Residue

v

ﬁﬂﬁik (] p:A xlg'ﬁ’/f!]"szi
I |/ Heat to appropriate
temperature to extract

1)

v

2)

| A 4%

AT B T4k [ ICP-AES |

i taaks: / Alkali Fusion
Bz At / HCI to dissolve

v

AEntkiEE e [ Cool,
filter digestate through filter

v

#%AE / Sample Material

44k & 4848 / Digestion Acid

W, 4, 42, 158 |
Steel, copper, aluminum, solder

EK, A,

BE, RABE, ERK

Aqua regia, HNO3, HCI, HF, H,0,

3 3% | Glass

A #%, 8RB / HNOyHF

engrEf e [ Add
diphenyl-carbazide for
color development

4, 48, b, ME
Gold, platinum, palladium, ceramic

X sk /Aqua regia

v

4% [/ Silver

#EE [ HNO;

# % / Plastic

R, A, FHER,

Bt/

H>SO,, H20,, HNO3, HCI

#1& / Others

he NI E R R R AR
reagent to total digestion

#% |/ Added appropriate

VAR INE-T AR R &
A SRR 540 nm gy
J& & |/ measure the

absorbance at 540 nm by
UV-VIS

Note** (For IEC 62321)
(1) 4133k & B A Fm Ntk
90~95C.

WAtk 0 A E 90~95T 2 He. / For non-metallic material, add alkaline digestion reagent and heat to

(2) 4t#H 2 BAM Hm A shsk > k2 3225 / For metallic material, add pure water and heat to boiling.
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1) RBEATERIZE MM > DO LDEM ° / These samples were dissolved totally by
pre-conditioning method according to below flow chart.
2) MIAER : HHBME / Name of the person who made measurement: Climbgreat Yang
3) MIRMAARA :FRAEL / Name of the person in charge of measurement: Troy Chang
7 & VA ICP-AES 447844 1L %42 B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

| Wk~ BHEKS / Cutting > Preparation |
v
| X HFZ / Sample Measurement |
-
ﬁd)i*@*i%éhﬁgﬁyxﬁ%éﬁﬁéiﬁﬁiﬁft(&U'F%Pﬁﬁ‘») / Acid digestion by

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

v

¢—‘ @& / Filtration |—¢

N 3 sk .
| ik / Solution | | %5 / Residue |

v

1)#taadkz / Alkali Fusion
v 2)BEEISAR / HCL to dissolve
| BRBSTRRTRIERMR / ICP-aBS |
4R, 4R , 4% ,JF4) / Steel, copper, aluminum, solder Tk, AEER, BER, AR, ERAK /
Aqua regia, HNOs;, HCl, HF, H:0:
33 / Glass FHER, S RBR / HNOs/HF
42,448,428, & / Gold, platinum, palladium, ceramic | £7K / Aqua regia
4 / Silver FHER / HNOs
BN / Plastic BBk ROk A ER , B E: / HSO, HO:, HNO:, HCI
H A4 / Others axil g A B E R AEM / Added appropriate
reagent to total digestion
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NERF A4 E / HBCDD analytical flow chart

B AR AE : F%# [ Name of the person who made measurement: Roman Wong
B AR A SR E [ Name of the person in charge of measurement: Troy Chang

# %A 52 / Sample pretreatment

!

&% 3 B2 Sample extraction /
#2 & ok 3 ¥k Ultrasonic method

|

BRI G IRAE |
Concentrate/Dilute Extracted solution

v
* Bk % / Filter
v

VARAR R ATIE & A7
Analysis was performed by GC/MS

v
#3E /Data
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T B# HHAFAZE / Analytical flow chart of phthalate content

B AR AE : H%,#H [ Name of the person who made measurement: Roman Wong
B AR A A A R4 E [ Name of the person in charge of measurement: Troy Chang

BRI/ |
Sample pretreatment/separation

I

Feoh E AR & AL/
Sample extraction by soxhlet method

R IR G IRAE |
Concentrate/Dilute Extracted solution

!

RABRATH R HT [
Analysis was performed by GC/MS

}

#4% / Data
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REACHYHHNZHMRAZR |

Analysis flow chart for determination of PVC in material

B AR AE : &% / Name of the person who made measurement: Ginny Chen
B AR A A A R4 HE [ Name of the person in charge of measurement: Troy Chang

# 5 A B 32 / Sample pre-treatment

!

¥ & 3408 [ Flame test

!

&y sEEE AT | Sample analyzed by FTIR

!

#ERC-Clatig & /
Check wave-number of C-Cl bonding

)

#3E /Data
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ARFBR/ARFREBRLIMIALE / PFOA/PFOS analytical flow chart

B AR AE : H%# [ Name of the person who made measurement: Roman Wong
B A3 AR A iR4&# [/ Name of the person in charge of measurement: Troy Chang

. SAT K3 / Sample pretreatment

v

A F R FREER
Sample extraction by Ultrasonic extraction
(%% 7 i Reference method: US EPA 3550C)

v

ERRHREIR
Concentrate/Dilute Extracted solution

VAIRAR R TR SRR A AT SRR/
Analysis was performed by LC/MS

v

#4% / Data
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& &£ 4#i#fE / Analytical flow chart of halogen content

B AR AR : A3 / Name of the person who made measurement: Rita Chen
B AR A F A R4 E [ Name of the person in charge of measurement: Troy Chang

H T IR At/
Sample pretreatment/separation

v

gg;%ﬁ&ﬁ»ﬁgﬁél
Weighting and putting sample in cell

v

PR [ T
Oxygen Bomb Combustion / Absorption

v

ﬁrﬁi F AR/
Dilution to fixed volume

B K ATERA 4T/
Analysis was performed by IC
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H¥G ¥ AAZE / Analytical flow chart of Organic-Tin content
B AR AE : 8E% / Name of the person who made measurement: Ginny Chen
B AR A FA R4 HE [ Name of the person in charge of measurement: Troy Chang

. SBAT K / Sample pretreatment

v

R S IES )
Sample extraction by organic solvent

v

v TR ERAT AL ]
Derived by Sodium tetraethylborate

v

R IR Y IRAE |
Concentrate/Dilute Extracted solution

RARRE AT KOG KT 247
Analysis was performed by GC/FPD

v

#4% / Data
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£1to ¥ H# A28 | Chlorinated Paraffins analytical flow chart

B ARAE : 93h45 / Name of the person who made measurement: Barry Tseng
B AR A F A kA4 E [ Name of the person in charge of measurement: Troy Chang

# . SAT K3 / Sample pretreatment

v

A IS T
Sample extraction by organic solvent

v

3B R Ya I R
Concentrate/Dilute the extracted solution

VA RAB G M7 IE SR AR AT
Analysis was performed by GC/MS

v

#3E /Data
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% 8 =B X5 #1442 B | PCTs analytical flow chart

B R AE - 94945 / Name of the person who made measurement: Barry Tseng
B A F A Sk #L / Name of the person in charge of measurement: Troy Chang

# . 5AT K3 / Sample pretreatment

v

A IS T
Sample extraction by organic solvent

v

3BT R Ya I R
Concentrate/Dilute the extracted solution

VA RAB G M7 IE SR AR AT
Analysis was performed by GC/MS

v

# 3£ / Data
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% f.5 5 ¥ A B | PCNs analytical flow chart

B ARAE : 93h45 / Name of the person who made measurement: Barry Tseng
B AR A F A R4 E / Name of the person in charge of measurement: Troy Chang

#SATRIE / Sample pretreatment

v

A ISR IR
Sample extraction by organic solvent

v

3 BURR Ya I R
Concentrate/Dilute the extracted solution

VA B8R AT IE SRR AT
Analysis was performed by GC/MS

v

#3E /Data
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% §B X2 # %42 B |/ PCBs analytical flow chart

B ARAE : 93h45 / Name of the person who made measurement: Barry Tseng
B AR A F A kA4 E [ Name of the person in charge of measurement: Troy Chang

# . 5AT K3 / Sample pretreatment

v

A IS T
Sample extraction by organic solvent

v

3B R Ya [ R
Concentrate/Dilute the extracted solution

VA RAB G M7 IE SR AR AT
Analysis was performed by GC/MS

v

#3E / Data
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3 AWK/ 5 AW XEk 5477428 /| PBB/PBDE analytical FLOW CHART

B AlRXAE : 3,# / Name of the person who made measurement: Roman Wong
B X A F A : 5k [ Name of the person in charge of measurement: Troy Chang
R AA2 A | First testing process ———

B ERHAZ A [ Optional screen process ssmmmmu:

#3242 & | Confirmation process — - — -p

| Sample / #& |
v

Sample pretreatment / 5 & 77 & 32

Screen analysis / #1 & 247

v
Sample extraction 4% 3 H/
Soxhlet method % X z£ Btk

|
v

Concentrate/Dilute Extracted solution
BERUR B IR

v
| Filter / 3 Bt i |

|
v

| Analysis by GC/MS | #4088 47 5 31k » 47 |

T
v

| Issue Report #3744 |
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BAEPRAFAET ) AATEHERENZES/RE. *

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

** R LB (End of Report) **
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MATERIAL SAFETY DATA SHEET

Section 1 - Product and Company Identification

Product Identification: Leadframe

Product Type : Ag. Plating C194 Raw Copper Alloy Frame
Manufacturer Name : Samsung Techwin Co.

Manufacturer Address : 42 Sung-ju-Dong, Changwon City

Kyungsangnamdo, KOREA

Manufacturer Contact No : 82-55-260-5540

Section 2 — Composition / Information on Ingredients

Table below shows the main ingredients used in the product.

Chemical Name CAS No Wt % OSHA PEL /ACGIH TLV
(DUST)
Iron 7439-89-6 2.097~2.276 - -
Phosphorus 7723-14-0 0.015~0.131 0.1 mg/m’ 0.1 mg/m’
Zinc 7440-66-6 0.050~0.175 - 10 mg/m’
Copper 7440-50-8 84.929~97.718 1.0 mg/m’ 1.0 mg/m’ fume
Silver 7440-22-4 0.120~12.480 0.01 mg/m’ 0.01 mg/m’
Lead 7439-92-1 0.000~0.009 - -

Section 3 - Hazards Identification, Including Emergency Overview

The leadframe products, Ag Plating are non hazardous in their as-shipped form.

However, incorrect handling of the leadframe, the products made thereof, or production scrap
generated may lead to injuries. Operations generating dust or fumes, such as grinding, polishing,
welding or melting, may create health hazards by inhalation or by irritation of the eyes.

A reaction of a few chemical substances with this product, or its production scrap as well as dust or
fumes generated during production, may produce poisonous substances or explosive gases.

Route Effects

Inhalation Metallic taste, dryness of the throat, sneezing, respiratory tract irritation, mixed
pneumoconiosis, chills, metal fume fever, short-ness of breath, chest pain,
weakness, fatigue, cough, muscle and joint pain.

Ingestion Health hazard is normally not expected to occur. However, in case of accidental
ingestion of crystallized copper salts or their solutions, symptoms of poisoning, such
as nausea and vomiting, will result.

Eye contact | Mechanical irritation.

Skin contact | Material not expected to be absorbed through the skin. Health hazard is not
expected to occur, however may cause allergic reactions in some individuals.

Samsung Techwin Co.
January.8 2013







Section 4 - First Aid Measures

Skin: If irritation develops, wash off contamination with soap and water, seek medical
attention if signs or symptoms persist.

Eyes: If irritation develops, irrigate thoroughly with water for at least 15 minutes, call
physician if irritation persist.

Ingestion: Drink water or milk, induce vomiting, seek medical attention.

Inhalation: Remove to fresh air and call physician

Section 5 - Fire Fighting Measures

The product creates no fire or explosion hazard when used in normal atmosphere.

No information available: dust hazard, unusual fire and explosion hazards, special firefighting
procedures.

Not applicable: flash point, auto ignition temperature, flammable limits
Additional remarks: avoid contact with molten or hot metal. Vapor explosion may result when water or
liquid gets in contact with molten metal. Fumes of metals or metal oxides caused by fire or explosion

result in health hazards.

Influence of heat results in decreasing mechanical strength of the material depending on temperature
and time.

Section 6 - Accidental Release Measures

Spill Release Procedures: Not applicable.

Section 7 - Handling and Storage

Handling and Storage Precautions: Handle as normal non-hazardous material.

Section 8 - Exposure Controls & Personal Protection

Respiratory Protection: None normally needed. If exposure exceeds the PEL/TLV, use NIOSH
approved respiratory protection equipment.

Skin Protection: Use rubber glove to prevent mechanical injury

Eye Protection: Not necessary under normal conditions of use (packaging).

Work Hygenic Practices: Not specified.

Samsung Techwin Co.
January.8 2013







Section 9 - Physical & Chemical Properties

Appearance and Odour: Red metallic. Odourless
Melting Point: 1995 deg F

Boiling Point: No data

Decomposition Point: Not known

Vapour Pressure: Not Available

Specific Gravity: approx. 9.0 (H.O = 1)

Viscosity: No data available

Evaporation Weight and Reference: Not available
Solubility in Water: Negligible

Section 10 - Stability & Reactivity Data

Stability: Stable under normal conditions of use.

Materials to Avoid: Strong oxidiser, mercury, acetylene, chlorine, hydrogen, strong acids and bases.
Stability Condition to Avoid: Not known

Hazardous Decomposition Products: Not known

Hazardous Polymerization Indicator: No

Conditions to Avoid Polymerization: Not relevant

Section 11 - Toxicological Information

Toxicological Information: Not known to be hazardous in its as-shipped form. Please refer to Section 3
for health hazard information.

Section 12 - Ecological Information

Ecological Information: No data is available on this product. Individual constituents are as follows:
Copper: The toxicity of copper to aquatic organisms varies significantly not
only with the species, but also with physical and chemical characteristics of
the water, such as its temperature, hardness, turbidity and carbon dioxide
content. Copper concentrations varying from 0.1 to 1.0 mg/L have been
found by various investigators to be not toxic for most fish. However,
concentrations of 0.015 to 3.0 mg/L have been reported as toxic, particularly
in soft water to many kinds of fish, crustaceans, mollusks, insects and
plankton.

Section 13 - Disposal Considerations

Waste Disposal Methods:
Maximise product recovery for reuse or recycling. Disposal must be in accordance with federal, state
and local regulations.

Samsung Techwin Co.
January.8 2013







Section 14 - Transport Information

Transport Information: Not available

Section 15 - Regulatory Information

SARA Title Il Information:

N/P

Federal Regulatory Information:
N/P

State Regulatory Information:
N/P

Section 16 - Other Information

THE INFORMATION IN THIS MSDS SHOULD BE PROVIDED TO ALL WHO WILL USE, STORE,
TRANSPORT, OR EXPOSED TO THIS PRODUCT. THIS INFORMATION HAS BEEN PREPARED
FOR THE GUIDANCE OF PLANT ENGINEERING, OPERATIONS AND MANAGEMENT AND FOR
PERSONS WORKING OR HANDLING THIS PRODUCT. DYNACRAFT BELIEVES THIS
INFORMATION TO BE RELIABLE AND UP TO DATE AS OF THE DATE OF PUBLICATION, BUT
MAKE NO WARRANTY ON IT.

Samsung Techwin Co.
January.8 2013
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For Questlon/"
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Test Rep ort No. : KA/2013/C0051  Date : 2013/12/05 Page : 1 of 12

SUMITOMO BAKELITE CO., LTD.
NO. 1, HWA SYI RD., TA FA INDUSTRIAL DISTRICT, TA LIAO, KAOHSIUNG, TAIWAN

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

Sample Description : EPOXY MOLDING COMPOUND

Style/ltem No. : EME-G631H SERIES

Sample Receiving Date : 2013/12/02

Testing Period : 2013/12/02 TO 2013/12/05

Sample Submitted By : SUMITOMO BAKELITE (TAIWAN) CO., LTD.
Test Result(s) : Please refer to next page(s).

Signed for and on behalf ¢
SGS Taiwan Limited

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 » IHRE 5 REEREUZ ARG AT o A S RN E T AT - AR o
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 law. .
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Test Report

SUMITOMO BAKELITE CO., LTD.

No. : KA/2013/C0051

Date : 2013/12/05

NO. 1, HWA SYI RD., TA FA INDUSTRIAL DISTRICT, TA LIAO, KAOHSIUNG, TAIWAN

Test Result(s)

PART NAME NO.1

BLACK EPOXY MOLDING COMPOUND

Page : 2 of 12

Test Item (s): Unit Method MDL Rﬁsullt

Cadmium (Cd) mg/kg |With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.

Lead (Pb) mg/kg [With reference to IEC 62321-5: 2013 2 n.d.
and performed by ICP-AES.

Mercury (Hg) mg/kg |With reference to IEC 62321-4: 2013 2 n.d.
and performed by ICP-AES.

Hexavalent Chromium Cr(VI) by mg/kg |With reference to IEC 62321: 2008 and 2 n.d.

alkaline extraction performed by UV-VIS.

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

Hexabromocyclododecane (HBCDD) mg/kg |With reference to IEC 62321: 2008 5 n.d.

and all major diastereoisomers method. Analysis was performed by

identified (a- HBCDD, 3- HBCDD, y- GC/MS.

HBCDD) (CAS No.: 25637-99-4 and

3194-55-6 (134237-51-7, 134237-50-6,

134237-52-8))

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.
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Test Item (s): Unit Method MDL Rﬁsullt

Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
gz:;bgfon;oobgf’phhee%l mglkg | With reference to IEC 62321: 2008 and g 2'3'
Hexabromobiphenyl performed by GC/MS. 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl 5 n.d.
Sum of PBDEs - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether With reference to IEC 62321: 2008 and > n.d.
Pentabromodiphenyl ether mg/kg performed by GC/MS 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.
Halogen

Halogen-Fluorine (F) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 14762-94-8) Analysis was performed by IC.

Halogen-Chlorine (CI) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 22537-15-1) Analysis was performed by IC.

Halogen-Bromine (Br) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 10097-32-2) Analysis was performed by IC.

Halogen-lodine (1) mg/kg |With reference to BS EN 14582:2007. 50 n.d.
(CAS No.: 14362-44-8) Analysis was performed by IC.
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Test Report

SUMITOMO BAKELITE CO., LTD.
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No. : KA/2013/C0051

Date : 2013/12/05

Page : 4 of 12

Test Item (s): Unit Method MDL Result
No.1

Phthalates

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.: 84- % With reference to EN 14372. Analysis 0.003 n.d.
74-2) was performed by GC/MS.

DEHP (Di- (2-ethylhexyl) phthalate) % With reference to EN 14372. Analysis 0.003 n.d.
(CAS No.: 117-81-7) was performed by GC/MS.

DIDP (Di-isodecyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.01 n.d.
26761-40-0, 68515-49-1) was performed by GC/MS.

DINP (Di-isononyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.01 n.d.
28553-12-0, 68515-48-0) was performed by GC/MS.

DNOP (Di-n-octyl phthalate) (CAS No.: % With reference to EN 14372. Analysis 0.003 n.d.
117-84-0) was performed by GC/MS.

DMEP (Bis (2-methoxyethyl) phthalate) % With reference to EN 14372. Analysis 0.003 n.d.
(CAS No.: 117-82-8) 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.

DIBP (Di-isobutyl phthalate) % With reference to EN 14372. Analysis 0.003 n.d.
(CAS No.: 84-69-5) was performed by GC/MS.

DPP (Di-pentyl phthalate) % With reference to EN 14372. Analysis 0.003 n.d.

(CAS No.: 131-18-0)

was performed by GC/MS.

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

2. n.d. = Not Detected

3. MDL = Method Detection Limit

4. " -" = Not Regulated

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/mz.
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1) These samples were dissolved totally by pre-conditioning method according to below flow chart. ( Cr6+ test
method excluded )
2) Name of the person who made measurement: Jony Liu

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

| Cutting / Preparation

v

|
| Sample Measurement |

6+
H Cr
Pb-Cd 9
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) l
Heat to appropriate
A 4
- - temperature to extract
Filtration
A . .
| | Cool, filter digestate
Solution Residue
through filter
v :
1) Alkali Fusion Add diphenyl-carbazide
* 2) HClto dissolve for color development
ICP-AES v
Measure the absorbance
Sample Material Digestion Acid
at 540 nm by UV-VIS
Steel, copper, aluminum, solder Aqua regia, HNOg3, HCI, HF, H>O»
Glass HNOs/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO3
Plastic H2S04, H202, HNO3, HCI
Others Any acid to total digestion

ote** : or non-metallic material, add alkaline digestion reagent and heat to 90~
Note** : (1) F ] ial, add alkaline digesti g dh 90~95
c.
(2) For metallic material, add pure water and heat to boiling.
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PBB/PBDE analytical FLOW CHART

1) Name of the person who made measurement: Dorothy Chen

2) Name of the person in charge of measurement: Ray Chang

Sample

Sample pretreatment

Sample extraction/
Soxhlet method

Concentrate/Dilute
Extracted solution

Filter

!

Analysis by GC/MS

Issue Report
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Analytical flow chart of halogen content

1) Name of the person who made measurement: Jean Hung

2) Name of the person in charge of measurement: Ray Chang

Sample picture and report number

Sample pretreatment/separation

Weighting and putting sample in cell

Oxygen Bomb Combustion /Absorption

Dilution to fixed volume

v

Analysis was performed by IC
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Analytical flow chart of PFOA/PFOS content
1) Name of the person who made measurement: Ginny Huang

2) Name of the person in charge of measurement: Ray Chang

Sample pretreatment

Sample extraction by ultrasonic method
(Reference method US EPA 3550)

Concentrate/Dilute Extracted solution

Analysis was performed by LC/MS

Data
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HBCDD Analytical FLOW CHART

1) Name of the person who made measurement: Dorothy Chen
2) Name of the person in charge of measurement: Ray Chang

Sample pretreatment

;

Sample extraction by Soxhlet
extraction

;

Concentrate/Dilute Extracted solution

;

Filter

!

Analysis was performed by GC/MS

|

Data
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Analytical flow chart of phthalate content

1) Name of the person who made measurement: Dorothy Chen

2) Name of the person in charge of measurement: Ray Chang

Sample pretreatment/separation
Sample extraction by soxhlet method

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/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: Jony Liu

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

v

Sample Measurement

v

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

table)
v
Filtration
Y
Y Residue
Solution ¢
1) Alkali Fusion
¢ 2) HCl to dissolve
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0,
Glass HNO,/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO;
Plastic H;S0O4, H,02, HNO3, HCI
Others Any acid to total digestion
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* The tested sample / part is marked by an arrow if it's shown on the photo. *

KA/2013/C0051

** End of Report **
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SAFETY DATA SHEET

1. Product and company identification

Product name
Company information

Product uses
Intended use

2. Hazards identification

GHS classification

SUMIKON® EME-G631H

SUMITOMO BAKELITE CO.,LTD.

Tennoz Park Side Bldg.

5-8, Higashi-Shinagawa 2-Chome

Shinagawa-ku, Tokyo 140-0002, Japan

Phone: +81-3-5462-4267 e-mail: ukqa@sumibe.co.jp
-+
EMERGENCY CONTACTS:

SUMITOMO PLASTICS AMERICA, INC. Phone: +1-408-243-8402 (U.S.A.)
CHEMTREC (24hours everyday) Phone: +1-800-424-9300 (U.S.A.)

SUMITOMO BAKELITE SINGAPORE PTE.LTD. Phone: +65-6755-5550 (Singapore)
N.V. SUMITOMO BAKELITE EUROPE S.A. Phone: +31-2-709-2139 (Belgium)
SUMITOMO BAKELITE (SUZHOU) CO.,LTD. Phone: +86-512-67613850 (China)
SUMITOMO BAKELITE (TAIWAN) CO.,LTD. Phone: +886-7-787-1285 (Taiwan)
SUMITOMO BAKELITE (SINGAPORE) CO., LTD. MALAYSIA Branch Office.

Phone: +60-3-7660-8022 (Malaysia)
-+

Epoxy Molding Compound for Encapsulant of Semiconductors.
For Semiconductors.

The product is not classified according to GHS.

*Hazards not stated here are "Not classified", "Not applicable" or "Classification not possible".

GHS label elements
Symbols
Signal words
Hazard statement

Precautionary statement
Prevention

Response
Storage
Disposal

None.
None.
None.

Obtain special instructions before use. Do not handle until all safety precautions have been read

and understood. Use personal protective equipment as required.

IF exposed or concerned: Get medical advice/attention.

Store in accordance with local/regional/national/international regulation.
Dispose of contents/container (in accordance with related regulations).

3. Composition/information on ingredients

Chemical Name CAS # Percentage
Epoxy Resin A Trade Secret 1-5
Epoxy Resin B Trade Secret 1-5
Phenol Resin Trade Secret 1-5
Silica(Amorphous) 60676-86-0 80 - 90
Carbon Black 1333-86-4 0.1-1

Composition comments

The range of Concentration is greater than or equal to the lower limit but less than or the uppel

limit.
Silica(Amorphous) of Raw material contains a very slight Silica(Crystal).

Material name: SUMIKON® EME-G631H
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4. First aid measures

First aid measures for different exposure routes

Inhalation

Skin contact
Eye contact
Ingestion

Most important symptoms
and effects

Personal protection for
first-aid responders

Notes to physician

5. Fire-fighting measures

Extinguishing media
Extinguishing media to avoid

Specific hazards during fire
fighting

Special fire fighting
procedures

Protection of fire-fighters

If dust from the material is inhaled, remove the affected person immediately to fresh air. Call a
physician if symptoms develop or persist.

Rinse skin with water/shower. Get medical attention if irritation develops and persists.
Rinse with water.
If ingestion of a large amount does occur, call a poison control centre immediately.

Not available.

First aid personnel must wear protective gloves/protective clothing/eye protection/face protection.
IF exposed or concerned: Get medical advice/attention.

Symptoms may be delayed.

Water fog. Foam. Dry chemical powder. Carbon dioxide (CO2).
None known.
Development of hazardous combustion gases or vapours possible in the event of fire.

Cool containers exposed to flames with water until well after the fire is out.

Wear suitable protective equipment.
Use personal protective mask and fight fire from upwind, to avoid fumes upon combustion.

6. Accidental release measures

Personal precautions

Environmental precautions
Spill cleanup methods

7. Handling and storage

Handling
Technical measures

Local and general
ventilation

Precautions

Safe handling advice

Keep unnecessary personnel away. Local authorities should be advised if significant spillages
cannot be contained. Avoid inhalation of dust from the spilled material.
Wear a dust mask if dust is generated above exposure limits.

Not available.

If sweeping of a contaminated area is necessary use a dust suppressant agent which does not
react with the product.

Sweep up or vacuum up spillage and collect in suitable container for disposal. Collect dust using a
vacuum cleaner equipped with HEPA filter. Avoid the generation of dusts during clean-up.
Following product recovery, flush area with water. For waste disposal, see section 13.

None known.

Provide adequate ventilation. Provide appropriate exhaust ventilation at places where dust is
formed. In case of insufficient ventilation, wear suitable respiratory equipment.

Keep formation of airborne dusts to a minimum.
In case of insufficient ventilation, wear suitable respiratory equipment.

Do not breathe dust.
Avoid contact with eyes.
Avoid prolonged exposure.

Material name: SUMIKON® EME-G631H SBTW
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Storage

Technical measures Guard against dust accumulation of this material.
Suitable storage Store in a well-ventilated place. Keep container tightly closed. Guard against dust accumulation of
conditions this material.

Keep dry and cool below 5°C for quality.

Safe packaging materials None known.

8. Exposure controls/personal protection

Exposure limits
Taiwan. OELs. (Standards on Workplace Atmosphere of Dangerous and Hazardous Materials)

Components Type Value
Carbon Black (CAS TWA 3.5 mg/m3
1333-86-4)

Occupational exposure limits
US. ACGIH Threshold Limit Values

Components Type Value Form
Carbon Black (CAS TWA 3 mg/m3 Inhalable fraction.
1333-86-4)

Engineering measures Ventilation should be sufficient to effectively remove and prevent buildup of any dusts or fumes

that may be generated during handling or thermal processing.
If engineering measures are not sufficient to maintain concentrations of dust particulates below
the OEL (occupational exposure limit), suitable respiratory protection must be worn.

Personal protective equipment

Respiratory protection Wear respirator with dust filter.
Hand protection Use protective gloves as required.
Eye protection Use tight fitting goggles if dust is generated.
Skin and body protection  Use personal protective equipment as required.
Hygiene measures Do not breathe dust. Avoid contact with eyes. Handle in accordance with good industrial hygiene

and safety practices.

9. Physical and chemical properties

Appearance
Physical state
Form
Colour
Odour
Odour threshold
pH
Melting point/freezing point

Boiling point, Initial boiling
point, and boiling range

Flash point
Auto-ignition temperature

Flammability limit - lower
(%)

Flammability limit - upper
(%)

Vapour pressure
Vapour density
Evaporation rate

Solid.

Tablet. Powder.
Black.

Epoxy.

Not available.
Not available.
Not available.
Not available.

Not available.
Not available.
Not available.

Not available.

Not available.
Not available.
Not available.
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Specific gravity 1.8-2.2

Relative density Not available.
Solubility Not available.
Partition coefficient Not available.

(n-octanol/water)
Decomposition temperature Not available.

10. Stability and reactivity

Stability Stable under recommended storage conditions.

Possibility of hazardous Hazardous polymerisation does not occur.

reactions

Conditions to avoid Avoid spread of dust. Keep away from heat, moisture and sunlight for quality.
Incompatible materials Strong acids, alkalies and oxidizing agents.

Hazardous decomposition No dangerous reaction known under conditions of normal use.

products

11. Toxicological information

Components Test results
Carbon Black (1333-86-4) Acute Oral LD50 Rat: > 8000 mg/kg
Silica(Amorphous) (60676-86-0) Acute Oral LD50 Rat: > 22500 mg/kg
Routes of exposure Inhalation.
Symptoms Not available.
Skin corrosion/irritation Not available.
Serious eye damage/eye Dust in the eyes will cause irritation.
irritation
Respiratory sensitiser Not available.
Skin sensitiser Not available.
Carcinogenicity Risk of cancer cannot be excluded with prolonged exposure.
IARC Monographs. Overall Evaluation of Carcinogenicity
Carbon Black (CAS 1333-86-4) 2B Possibly carcinogenic to humans.
Silica(Amorphous) (CAS 60676-86-0) 3 Not classifiable as to carcinogenicity to humans.
Toxic to reproduction Not available.
Specific target organ Not available.
toxicity - single exposure
Specific target organ Not available.
toxicity - repeated
exposure
Aspiration hazard Not available.
Chronic effects Prolonged inhalation may be harmful.

Prolonged exposure may cause chronic effects.

12. Ecological information

Ecotoxicity There are no data on the ecotoxicity of this product.
Persistence and No data is available on the degradability of this product.
degradability

Bioaccumulation Not available.

Mobility in soil Not available.

Other hazardous effects Not available.
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13. Disposal considerations

Residual waste Dispose of in accordance with local regulations.
Contaminated packaging Empty containers should be taken to an approved waste handling site for recycling or disposal.
Local disposal regulations Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of

contents/container in accordance with local/regional/national/international regulations.

14. Transport information

IATA

Not regulated as dangerous goods.
IMDG

Not regulated as dangerous goods.

Special transport precautions Keep containers tightly closed. And take care leaks, spills or collapse of cargo, not to avoid damage
and conditions of containers.
Keep cool below 5°C.

15. Regulatory information

Applicable regulations This material safety data sheet was prepared in accordance with the Rules on Hazardous
Communication of Dangerous Materials and Toxic Materials. Additional information is given in the
Safety Data Sheet.

Taiwan Hazard - Toxic Materials: Classification
Silica(Amorphous) (CAS 60676-86-0) Other designated chemical

16. Other information

References NLM: Hazardous Substances Data Base
HSDB® - Hazardous Substances Data Bank
IARC (vol. 1~100A)
ACGIH (2011)
Taiwan. CNS15030 Z1051: Classification and Labeling of Chemicals
UN. Globally Harmonized System of Classification and Labelling of Chemicals (GHS)
ST/SG/AC.10/30/Rev.3
Japan. GHS Classifications of Regulated Chemicals (NITE)

Disclaimer The information in the sheet was written based on the best knowledge and experience currently
available. SUMITOMO BAKELITE CO., LTD. cannot anticipate all conditions under which this
information and its product, or the products of other manufacturers in combination with its
product, may be used. It is the user’s responsibility to ensure safe conditions for handling, storage
and disposal of the product, and to assume liability for loss, injury, damage or expense due to
improper use.

Material name: SUMIKON® EME-G631H SBTW
2576 Version No.: 01 Revision date: 14-03-2013 5/5









MBD0018C18B.pdf

Signature Not Verified
For Question’
Please Con i
www.tw.sgs.qom

Test Rep()rt No. : KA/2014/50022 Date : 2014/05/13 Page : 1 of 8

TANAKA ELECTRONICS SINGAPORE PTE LTD.
29 PANDAN CRESCENT, SINGAPORE 128473

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

Sample Description : Au BONDING WIRE

Color : GOLD

Sample Receiving Date : 2014/05/06

Testing Period : 2014/05/06 TO 2014/05/13

Sample Submitted By : TANAKA ELECTRONICS SINGAPORE PTE LTD.
Test Result(s) : Please refer to next page(s).

Signed for and on behalf ¢
SGS Taiwan Limited

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 FRIEA G » MRS S REEHE RS BT o RS AN BWFA] - AT EE R -
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 law. ; X X . X . .
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SGS

Test Report

No. : KA/2014/50022

TANAKA ELECTRONICS SINGAPORE PTE LTD.
29 PANDAN CRESCENT, SINGAPORE 128473

Test Result(s)

PART NAME NO.1

Date : 2014/05/13

Au BONDING WIRE

Page : 2 of 8

Test Iltem (s): Unit Method MDL Rﬁg‘i”

Beryllium (Be) mg/kg |With reference to US EPA Method 3052 for 2 6.32
Beryllium Content. Analysis was performed
by ICP-AES.

Polychlorinated Biphenyls (PCBs) mg/kg |With reference to US EPA 3540C method. 0.5 n.d.
Analysis was performed by GC/MS.

Polychlorinated Naphthalene (PCNSs) mg/kg |With reference to US EPA 3540C method. 5 n.d.
Analysis was performed by GC/MS.

Polychlorinated Terphenyls (PCTs) mg/kg |With reference to US EPA 3540C method. 0.5 n.d.
Analysis was performed by GC/MS.

Chlorinated Paraffin, C10-C13 (Short Chain % With reference to US EPA 3540C method. 0.01 n.d.

Chlorinated Paraffins) (CAS No.:85535-84-8) Analysis was performed by GC/ECD.

Organic-tin compounds

Tributyl Tin (TBT) mg/kg |With reference to ISO 17353: 2004. Analysis 0.03 n.d.
was performed by GC/FPD.

Triphenyl Tin (TphT) mg/kg |With reference to ISO 17353: 2004. Analysis 0.03 n.d.
was performed by GC/FPD.

Tributyl Tin Oxide (TBTO)*** (CAS No.: 56- mg/kg |With reference to ISO 17353: 2004. Analysis - n.d.

35-9) was performed by GC/FPD.

Dibutyl Tin (DBT) mg/kg |With reference to ISO 17353: 2004. Analysis 0.03 n.d.
was performed by GC/FPD.

Dioctyl Tin (DOT) mg/kg |With reference to ISO 17353: 2004. Analysis 0.03 n.d.

was performed by GC/FPD.

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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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 law.

SHRB AL NP

No. 61, Kai-Fa Ru‘ad, Nanzih Export Processing Zone , Kaohsiung, Taiwan |
t + 886 (07)301 2121 f + 886 (07)3010867

B fpiriel I v R B EB15L
Www.tw.sgs.com
Member of the SGS Group








SGS
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TANAKA ELECTRONICS SINGAPORE PTE LTD.
29 PANDAN CRESCENT, SINGAPORE 128473

. mg/kg = ppm ; 0.1wt% = 1000ppm
. n.d. = Not Detected

Note : 1

2

3. MDL = Method Detection Limit
4

5

."-"=Not Regulated
. ***: The substance was calculated by the test results of Tributyl Tin. The MDL is evaluated for Tributyl Tin.
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TANAKA ELECTRONICS SINGAPORE PTE LTD.
29 PANDAN CRESCENT, SINGAPORE 128473

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

v

Sample Measurement

v

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

table)
v
Filtration
A 4
Y Residue
Solution ¢
1) Alkali Fusion
{ 2) HCl to dissolve
ICP-AES
Steel, copper, aluminum, solder Aqua regia, HNO3, HCI, HF, H,0O,
Glass HNO4/HF
Gold, platinum, palladium, ceramic Aqua regia
Silver HNO3
Plastic H,S04, H,0,, HNO3, HCI
Others Any acid to total 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 FRIEFHI - HR &R RIEMARRR AT - ARERAAT WA > SATEMER
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 law. X )

No. 61, Kai-Fa Road, Nanzih Export Processing Zone , Kaohsiung, Taiwan | B fpiriea Mo B R FREIE

sARARELEF A t + 886 (07)301 2121 f + 886 (07)3010867 WWW.W.SgS.com

Member of the SGS Group







SGS

Test Report No. : KA/2014/50022 Date : 2014/05/13 Page : 5 of 8

TANAKA ELECTRONICS SINGAPORE PTE LTD.
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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

B Reference method: USEPA 3540
B Test Iltems: PCBs, CP, MCCP

Sample pretreatment

!

Sample extraction by organic solvent

Concentrate/Dilute the extracted solution

|

Analysis was performed by GC/ECD

!

Data
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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

B Reference method: US EPA 8270D, US EPA 3540
B Test Iltems: PCNs, PCTs, Mirex

Sample pretreatment

|

Sample extraction by organic solvent

Concentrate/Dilute the extracted solution

Analysis was performed by GC/MS

|

Data
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Analytical flow chart of Organic-Tin content

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

Sample pretreatment

!

Sample extraction by organic solvent

!

Derived by Sodium tetraethylborate

!

Concentrate/Dilute Extracted solution

!

Analysis was performed by GC/FPD

!

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

** End of Report **
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Drafted on January 7, 2011

Revised on January 13, 2012
Tanaka Denshi Kogyo K. K.
Material Safety Data Sheet

1. Identification
Product Name: Gold Bonding Wire (4N — Au)
Manufacturer: Tanaka Denshi Kogyo K. K.
Person to contact: MSDS administrator
Address: 2303-15, Yoshida, Yoshinogari-cho, Kanzaki-gun, Saga Prefecture, Japan
(ZIP Code No. 842-0031)
TEL No.: 0952-53-2345
Emergency TEL No.: 0952-53-2345
FAX No.: 0952-52-6087
Recommended application and use restriction: Bonding wire material for semiconductor
package.
2. Hazards Identification
GHS classification
Physical hazards:

Explosives

Flammable gases
Flammable aerosols
Oxidizing gases

Gases under pressure
Flammable liquids
Flammable solids
Self-reactive substances
Pyrophoric liquids
Pyrophoric solids
Self-heating substances
Substances which, in contact with water,

emit flammable gases

: Out of classification target.
- Out of classification target.
- Out of classification target.
: Out of classification target.
1 Out of classification target.
1 Out of classification target.
: Impossible to classify.

1 Out of classification target.
1 Out of classification target.
: Impossible to classify.

: Impossible to classify.

: Impossible to classify.

Oxidizing liquids : Out of classification target.

Oxidizing solids : Out of classification target.

Organic peroxides : Out of classification target.

Substances corrosive to metals : Impossible to classify.
Health hazards:

Acute toxicity - oral : Impossible to classify.

Acute toxicity - dermal : Impossible to classify.

Acute toxicity - inhalation (gases)

Acute toxicity - inhalation (vapors)

: Out of classification target.

1 Out of classification target.

Acute toxicity - inhalation (dust / mists) : Impossible to classify.
Skin corrosion / Irritation : Impossible to classify.
Serious eye damage / irritation : Impossible to classify.
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Drafted on January 7, 2011

Revised on January 13, 2012
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Respiratory sensitization : Impossible to classify.
Skin sensitization : Impossible to classify.
Germ cell mutagenicity : Impossible to classify.
Carcinogenicity : Impossible to classify.
Reproductive toxicity : Impossible to classify.
Target organ systemic toxicity (single exposure) : Impossible to classify.

Target organ systemic toxicity (repeated exposure) : Impossible to classify.
Aspiration toxicity : Impossible to classify.
Environmental hazards:
Acute aquatic toxicity : Impossible to classify.
Chronic aquatic toxicity : Impossible to classify.
GHS label elements
Pictograms or symbols: Nil.
Signal word *Nil.
Hazard statements : * Possible to cause skin allergy.
* On inhalation, possible to cause allergy or asthma.
* In reaction with aqua regia, it generates harmful NOx gas.

Precautionary statements

Safety measures : * Do not inhale dust, fume, or mists.
* Wash the hands carefully after handling.
First-aid ¢« In case of inhalation, remove a victim to fresh air for taking a rest

in a posture of easy breathing.
* In case of feeling sick, seek medical diagnosis / attention.
Storage . + Store the product in a product container (spool case) as it was
supplied.
+ Store the product at a place under temperature of 10-30°C and
humidity of 70% or below.
* Store under locking-up.
Disposal : For the disposal of contents or containers, entrust it to an industrial
waste disposal firm with the license of a regional governor.
3. Composition / Information on Ingredients
Chemical identity (single substance or mixture): Single substance (metal product).
Chemical name or general name: Gold.
Alias: ---
Content: 99.99 wt% or above.
CAS No.: 7440-57-5
4. First-aid Measures

Inhalation : » Remove a victim to fresh air for taking a rest in a posture of easy breathing.
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* In case of still feeling sick, seek medical attention.

Skin contact : * Flush with a large amount of water and soap.
+ If there is skin irritation or rash developed, seek medical diagnosis / attention.

Eye contact : ¢ Flush with clean running water for 15 min.

* When using contact lens, remove them and continue flushing.
Ingestion : * Rinse the inside of the mouse.

* In case of still feeling sick, seek medical attention.
Anticipated acute symptoms and delayed symptoms: Ingestion: Coughing and throat ache.

Eyes : Eye ache.

Most serious sign and symptoms : No information available.
Protection of nursing persons : No information available.
Special recommendation for medical attendants : No information available.

5. Firefighting Measures
Suitable extinguishing media ! Water spraying, and powder extinguisher.
Unsuitable extinguishing media : No information available.
Specific hazards: : No information available.
Specific firefighting procedures : No information available.
Specific protection for firefighters : In firefighting work, wear a suitable respiratory apparatus

and protective clothing for chemicals.

6. Accidental Release Measures

Personal precautions:

Protective equipment : Gather the leakage using an electric cleaner or broom.
Environmental precautions : No information available.

Collection or neutralization : Collect the leakage into a closely sealable container.
Containment and cleanup : No information available.

Prevention of secondary disaster : No information available.
7. Handling and Storage
Handling:
Technical measures:
* Apply the engineering measures described in “Chapter 8: Exposure Controls / Personal
Protection,” and wear personal protective equipment.
Local ventilation & total ventilation:
+ Apply the local ventilation and total ventilation described in “Chapter 8: Exposure
Controls / Personal Protection.”
Precautions for safe handling:
* Avoid the inhalation of dust and mists.

* Wash the hands carefully after handling this product.
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* Do not eat, drink, or smoke while handling this product.
* Avoid the release to environment.
+ Avoid contact with the eyes.
Conditions to avoid:
* Refer to the descriptions in “Chapter 10: Stability and Reactivity.”
Storage:
Technical measures
* No need of special technical measures.
Materials to avoid-
* Refer to the descriptions in “Chapter 10: Stability and Reactivity.
Storage condition
« Store the product at a place temperature of 10-30°C and humidity of 70% or below.
+ Store under locking-up.
Safe packaging material:
+ Store the product in a product container (spool case) as it was supplied.
8. Exposure Controls / Personal Protection
Administrative levels:
* Not established.
Acceptable concentration (permissible exposure limit & biological exposure index)
* Not established (ACGIH).
Engineering measures:
* Install an eye washer near the handling site.
Personal protective equipment:
* For respiratory organ: Wear a suitable respiratory protection equipment.
* For hands: Wear suitable protective gloves.
* For eyes: Wear suitable protective glasses.
* For skin and body: Wear suitable protective clothing.
Sanitary measures:
* Wash the hands carefully after handling.

9. Physical and Chemical Properties

Physical condition : Solid.

Shape Linear state with circular cross-section.
Color : Lustrous gold.

Odor : No data available.

pH * No data available.

Melting point / solidifying point 1 1063°C.

Boiling point / initial boiling point / boiling range  : 2710°C.
Flash point : No data available.
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: No data available.

Combustion or explosion limit
Vapor pressure * No data available.
: No data available.
1 19.32 (g/em?)

: Insoluble in water.

Vapor density (air = 1)

Specific gravity (relative density)
Solubility

n-Octanol — water partition coefficient : No data available.
Spontaneous ignition temperature : No data available.
Decomposition temperature : No data available.
Threshold value for odor  No data available.
Evaporation velocity (butyl acetate = 1) : No data available.
Flammability (solid, gas) : No data available.

Viscosity : No data available.

10. Stability and Reactivity
Stability:
* Considered to be stable under normal storage and handling.
+ With weak chemical reactivity, this product does not react with oxygen (O2), sulfur (S)
or common alkalis / acids.
* Since this product reacts with halogens, it dissolves in aqua regia, which generates
chlorine (Cla).
» Under existence of oxygen (O2), it dissolved in the solution containing cyan ions (CN"),
forming complex ions [Au(CN)z].
Hazard reaction probability: * In reaction with aqua regia, this product generates
hazardous NOx gas.
Conditions to avoid: * Contact with materials to avoid.
Materials to avoid: + Aqua regia.

Hazardous decomposition products: * No information available.

11. Toxicological Information

Acute toxicity
Oral : No information available.
Dermal : No information available.

Inhalation (gases) : No information available.

Inhalation (vapors) : No information available.
Inhalation (dust / mists) : No information available.
Skin corrosion : Shows tumor-triggering property

according to animal tests.

Skin irritation
Serious eye damage / irritation

Respiratory sensitization

: No information available.

: No information available.

: No information available.
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Skin sensitization : No information available.
Germ cell mutagenicity : No information available.
Carcinogenicity : No information available.
Reproductive toxicity : No information available.
Target organ systemic toxicity (single exposure) : No information available.

Target organ systemic toxicity (repeated exposure) : No information available.
Aspiration toxicity : No information available.

12. Ecological Information

Acute toxicity against aquatic environment : No information available.
Chronic toxicity against aquatic environment : No information available.
Persistence and degradability  Not biodegradable.

Bioaccumulative potential : No information available.
Mobility in soil : No information available.

13. Disposal Considerations
Residue waste:
* Dispose of the waste following the standards of related regulations and the standards of a
regional government.
* Entrust the disposal to an industrial waste disposal firm with the license or a local public
agency if any..
Polluted containers and packaging:
* Recycle the container after cleaning, or disposed of it following the related regulations, or
the standards of a regional government.
14. Transport Information

International regulations:

UN number (UN transport name) : Not applicable.
UN product name (UN transport name) : Not applicable.
UN classification (hazard class) : Not applicable.
Marine regulation information : Not applicable.
Air regulation information : Not applicable.
Regulations in Japan:
Land transport information : Not applicable.
Marine transport information : Not applicable.
Air transport information : Not applicable.
Marine transport information : Not applicable.

Specific safety measures:
* In transportation, avoid direct sunlight, load containers without breakage, corrosion,

or contamination, and ensure load collapse countermeasures.
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* Do not load on the container.

15. Regulatory Information

Our product does not contain the substances prohibited in RoHS instruction and REACH.

16. Other information

Reference (* mark: Japanese version)

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

Hazard Handbook for Chemical Substances, Fourth Edition*
Supervised by The Industrial Safety and Health Department of The Ministry of Health, Labour and Welfare:
Edited and published by Japan Industrial Safety & Health Association.
Threshold Limit Values for Chemical Substances and Physical Agents, and Biological Exposure Indices
(1998): Published by ACGIH.
Recommendation on Permissible Exposure Limit, etc. (1999)*
Journal of Japan Society for Occupational Health Vol. 41, P96-120 (1999): Published by Japan Society for
Occupational Health.
Safety Data Book for Chemical Substances®
Edited by Chemical Substance Safety Information Research Group under supervision of Yoichi Ueno:
Published by Ohmsha, Ltd.
Hazardous Chemicals Desk Reference: Written by N. I. Sax and Richard J. Lewis, Sr.
Japanese version*: Translated under supervision of Shizuo Fujiwara: Published by Maruzen Co., Ltd.
Handbook of Reactive Chemical Hazards: Written by L. Bretherick
Japanese version*: Translated under supervision of Tadao Yoshida and Masamitsu Tamura: Published by
Maruzen Co., Ltd.
Handbook for Dangerous Materials*
Tetsu Yamamoto: Published by Shinsei Publishing Co., Ltd.
Data Book for Dangerous Materials®
Written and edited by Tokyo Fire Protection Association under supervision of Tokyo Fire Department:
Published by Maruzen Co., Ltd.
Science of Precious Metals*
Edited under supervision of Seiichiro Tanaka, Taira Suzuki, Kenjiro Meguro: Published by Tanaka
Kikinzoku Kogyo K. K.
Story of Precious Metals®
Written and edited by Hironobu Yamamoto: Published by Gihodo Shuppan Co., Ltd.
Handbook for Regulations on Chemical Product Application®
Published by The Chemical Daily Co., Litd.
Chemistry Handbook (Basic Chemistry Version)*
Edited by The Chemical Society of Japan: Published by Maruzen Co. Ltd.
Dictionary for Elements®
Edited by Hisao Mabuchi: Published by Asakura Publishing Co., Ltd.
Encyclopaedia Chimica







Au Wire B: 8/ 8

Drafted on January 7, 2011

Revised on January 13, 2012
Tanaka Denshi Kogyo K. K.
Material Safety Data Sheet

Edited by Editing Committee for Encyclopaedia Chimica: Published by Kyoritsu Shuppan Co., Ltd.
15) Data Book for Metals*
Edited by The Japan Institute of Metals: Published by Maruzen Co., Litd.
16) New Chemical Index (2000)*
Published by The Chemical Daily Co., Litd.
17) Chemical Risk Information Platform (CHRIP) of The National Institute of Technology and Evaluation
http-//www.safe.nite.go.jp/japan/db.html
18) NIST Chemistry WebBook

http://webbook.nist.gov/chemistry/

(Caution)
Although this MSDS has been prepared based on the reference and information

available at present, the purpose of this document is not to make any guarantee on the
described data and evaluation. In addition, since the described matters are intended
for normal handling, if a user tries to adopt special handling, please apply safety
measures suitable for new purpose and usage.
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