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2420000000 MHz 30.5 % -43dBi | -374dBi } -06dBi | 34dBi | 31dBi | 0.3dBi Thet= 150/Fie 165 0.97 dB
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SGS

Test Report NoO. Fe90501/LF-CTSAYN11-001735 Issued Date: 2011.02. 11 Page 1 of 3

To: LS MTRON LTD.
938-1, Jeongeup 3 Industrial Complex
Taegok-ri, Buk-myeon
Jeongeup-city
JEONBUK
Korea

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

SGS File No. : AYAA11-04593
Product Name : Copper Foil

Item No./Part No. : UCF-STN
Received Date : 2011. 02. 09

Test Period : 2011.02. 10 to 2011.02. 11

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

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

SGS Testing Korea Co. Ltd.

ALY

Jinhee Kim
Cindy Park

Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This document is issued by the Company subject to its General Condiions of Service printed overleaf, available on request or accessible at www.sgs.comiterms_and_condiionshtm and, for electronic format documents, subject to Terms and Condiions 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 Clients
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.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

: 322, The O valley, 555-9, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080
F052 Version3 .
SGS Testing Korea Co.,Ltd. t +82 (0)31 4608 000 f +82 (0)31 4608 059 http://www.sgslab.co.kr www.kr.sgs.com/greenlab

Member of the SGS Group (Société Générale de Surveillance)



Test Report No. F690501/LF-CTSAYN11-001735 Issued Date: 2011.02. 11 Page 2 of 3

Sample No. : 001
Sample Description : Copper Foil

Item No./Part No. : UCF-STN

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

Picture of Sample as Received:

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

This document is issued by the Company subject to its General Condiions of Service printed overleaf, available on request or accessile at www.sgs.comfterms and condiionshtm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.comiterms_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.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

F052 Version3 322, The O valley, 555-9, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080
SGS Testing Korea Co.,Ltd. t +82 (0)31 4608 000 f +82 (0)31 4608 059 http://www.sgslab.co.kr ,www.kr.sgs.com/greenlab

Member of the SGS Group (Société Générale de Surveillance)



SGS

Test Report NoO. Fe90501/LF-CTSAYN11-001735 Issued Date:  2011.02.11  Page 3 of 3

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? T— Yes

I
No
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

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

Dilute
the solution
(EPA300)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

*kk End *kk

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

)
2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

6) Negative = Undetectable / Positive = Detectable

(
(
(
(
(
(
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@ FERRO SAFETY DATA SHEET
according to Regulation (EC) No. 1907/2006 REGULATION (EC) No 1272/2008

1. PRODUCT AND COMPANY IDENTIFICATION

Product Identifier

EC-No. 235-044-1

Product Name 218 Strontium Titanate 50 Lb Pail
Product Code: 1014629

CAS-No 12060-59-2

Relevant identified uses of the substance or mixture and uses advised against
Recommended Use For use in industrial installations only

Uses advised against Toys and food contact

Details of the supplier of the safety data sheet

Supplier

Ferro Corporation

Electronic Material System

1789 Transelco Drive

Penn Yan, NY 14441 USA

For further information, please contact

E-mail address c-palkog@ferro.com

Emergency telephone number

Chemtrec: 1-800-424-9300 for US/ 703-527-3887 outside US

[Emergency telephone §45 - (EC)1272/2008 |

\ 2. HAZARDS IDENTIFICATION \

Classification of the substance or mixture
REGULATION (EC) No 1272/2008

INot classified

Classification according to EU Directives 67/548/EEC or 1999/45/EC
For the full text of the R-phrases mentioned in this Section, see Section 16
Symbol(s)

Not dangerous goods

Label Elements
Not classified

Other Hazards

3. COMPOSITION/INFORMATION ON INGREDIENTS

Components EC-No. CAS Number [Weight % Classification |CLP REACH No.
67/548/EC Classification

Strontium Titanate 235-044-1 12060-59-2 100

For the full text of the R-phrases mentioned in this Section, see Section 16
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1014629 - 218 Strontium Titanate 50 Lb Pail

4. FIRST AID MEASURES

Description of first-aid measures

Eye contact: Rinse immediately with plenty of water, also under the eyelids Get medical attention if irritation
develops

Skin contact: Wash off immediately with soap and plenty of water Remove and wash contaminated clothing
before re-use If symptoms persist, call a physician

Ingestion: Drink plenty of water. Do not induce vomiting without medical advice. Consult a physician if
necessary.

Inhalation Move to fresh air in case of accidental inhalation of vapors or decomposition products

Most important symptoms and effects, both acute and delayed

No information available.

Indication of immediate medical attention and special treatment needed
Protection of first-aiders: Treat symptomatically

5. FIRE-FIGHTING MEASURES

Extinguishing media

Suitable extinguishing media: Use extinguishing measures that are appropriate to local
circumstances and the surrounding environment

Extinguishing media which must not be used for safety No information available.

reasons:

Special hazards arising from the substance or mixture
Special exposure hazards arising from the substance or None in particular.
preparation itself, combustion products, resulting gases

Advice for emergency responders
Special protective equipment for fire-fighters As in any fire, wear self-contained breathing apparatus and full
protective gear.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Personal precautions: Avoid dust formation Avoid contact with skin, eyes and clothing Use personal protective
equipment Evacuate area of all unnecessary personnel
Other information See Section 8 for additional information

Environmental precautions
Prevent further leakage or spillage if safe to do so Do not let product enter drains Do not flush into surface water or sanitary sewer
system

Methods and materials for containment and cleaning up
Sweep up and shovel into suitable containers for disposal. Clean contaminated surface thoroughly. Dispose of promptly.

Reference to other sections

See Section 13 for additional information.

7. HANDLING AND STORAGE

Precautions for Safe Handling
Handling: Handle in accordance with good industrial hygiene and safety practice
Hygiene measures Safety glasses

Conditions for safe storage, including any incompatibilities
No information available.
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1014629 - 218 Strontium Titanate 50 Lb Pail

Specific End Uses
Exposure Scenario
Other Guidelines

No information available
No information available

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Control parameters
Exposure Limits

Derivation of DNEL(s)
Derivation of the PNEC
Exposure controls
Engineering measures:

Personal protective equipment

Eye Protection:
Hand protection:

Skin and body protection:

Respiratory protection:
Hygiene measures

Environmental Exposure Controls

This product, as supplied, does not contain any hazardous materials with occupational
exposure limits established by the region specific regulatory bodies.

No information available
No information available.

Provide appropriate exhaust ventilation at machinery and at places where dust or fumes can
be generated Ensure that eyewash stations and safety showers are proximal to the work-
station location

Safety glasses with side-shields.

Impervious gloves

Lightweight protective clothing

Use NIOSH approved respirator when ventilation is inadequate
No information available

No information available

9. PHYSICAL AND CHEMICAL PROPERTIES

General Information

Physical state
Color:
Odor:

Powder

White

Odorless

Important health safety and environmental information

Flash Point

Flammability (solid, gas):
Boiling point/boiling range
pH

Vapor pressure :

Viscosity

Water solubility:

Specific gravity (Water =1):
Oxidizing properties
Evaporation Rate (Water = 1)
Relative density :

Vapor density:

Explosive properties:

Other information
Refractive index:
Surface tension:

Not combustible.

No information available
No information available.
No information available
No data available

22 mm~2 s-1

Insoluble

4.600

No information available
No information available
No information available
No information available
No information available

No data available
No data available

10. STABILITY AND REACTIVITY

Reactivity
No data available
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1014629 - 218 Strontium Titanate 50 Lb Pail

Chemical Stability
Stable under normal conditions.

Possibility of Hazardous Reactions
Hazardous Polymerization None under normal processing.

Conditions to Avoid
Do not freeze

Incompatible materials
To avoid thermal decomposition, do not overheat

Hazardous Decomposition Products
None under normal processing

11. TOXICOLOGICAL INFORMATION

Information on toxicological
effects
Acute Toxicity

Product information Product does not present an acute toxicity hazard based on known or supplied information.
Inhalation May cause irritation of respiratory tract.
Eye Contact May cause irritation.
Skin Contact Substance may cause slight skin irritation.
Ingestion May cause irritation
Irritation No information available.
Corrosivity No information available.
Sensitization No information available
Mutagenic Effects: No information available
Carcinogenic Effects No information available.
Reproductive Toxicity No information available
Developmental Toxicity No information available
STOT - single exposure No information available
STOT-repeated exposure No information available
Aspiration Hazard No information available
Endocrine Disruptor Information This product does not contain any known or suspected endocrine disruptors

12. ECOLOGICAL INFORMATION

Toxicity
Ecotoxicity Effects
Contains no substances known to be hazardous to the environment or that are not degradable in waste water treatment plants.

Persistence and degradability

No information available
Bioaccumulative potential

No information available

Mobility in soil

No information available

Results of PBT and vPvB assessment
Not classified

Other adverse effects

Endocrine Disruptor Information

This product does not contain any known or suspected endocrine disruptors
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1014629 - 218 Strontium Titanate 50 Lb Pail

13. DISPOSAL CONSIDERATIONS

Waste treatment methods
Waste from Residues/Unused Products Dispose of in accordance with local regulations.

Contaminated Packaging Empty containers should be taken to an approved waste handling
site for recycling or disposal.

14. TRANSPORT INFORMATION

IMDG/IMO Not regulated
RID not regulated
Adr: Not regulated
IATA-DGR not regulated
IATA not regulated

15. REGULATORY INFORMATION

Safety, health and environmental regulations/legislation specific for the substance or mixture

International Inventories

TSCA 8(b): Listed or exempt.

EC-No. Listed or exempt.

Canadian DSL/NDSL list All ingredient(s) are listed on the DSL or NDSL
Philippines (PICCS): Listed.

Japan (ENCS): Listed or exempt.

China (IECS): Listed.

Australia (AICS): Listed.

Korea (KECL): Listed.

Legend

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory

EINECS/ELINCS - European Inventory of Existing Commercial Chemical Substances/EU List of Notified Chemical Substances
DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

PICCS - Philippines Inventory of Chemicals and Chemical Substances

ENCS - Japan Existing and New Chemical Substances

IECSC - China Inventory of Existing Chemical Substances

AICS - Australian Inventory of Chemical Substances

KECL - Korean Existing and Evaluated Chemical Substances

Chemical Safety Assessment

16. OTHER INFORMATION

List of relevant R-phrases
No information available
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1014629 - 218 Strontium Titanate 50 Lb Pail

16. OTHER INFORMATION

Key literature references and sources for data
www.ChemADVISOR.com

Prepared by: Ferro Technical Center
Revision Note A component has been added to the formulation. SEE SECTION 2.
Disclaimer: The information and recommendations contained in this Material Safety Data Sheet have been

compiled from sources believed to be reliable and to represent the most reasonable current
opinion on the subject when the MSDS was prepared. No warranty, guaranty or representation
is made as to the correctness or sufficiency of the information. The user of this product must
decide what safety measures are necessary to safely use this product, either alone or in
combination with other products, and determine its environmental regulatory compliance
obligations under any applicable federal or state laws.

End of Safety Data Sheet

Page 6/6



SGS

Test Report No. Fe90501/LF-CTSAYAA11-23009 Issued Date: 2011. 07. 18 Page 1 of 6

To:  HEESUNG METAL CO., LTD.
#548-1

Gajwa-dong
Seo-gu

Incheon 404-250
Korea

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

SGS File No. : AYAA11-23009
Product Name : KAu(CN)2

Item No./Part No. : N/A
Received Date :2011.07.12

Test Period :2011.07.13 to 2011.07.18

Test Results : For further details, please refer to following page(s)
Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.

SGS Korea Co. Ltd.
Timothy Jeon

Jinhee Kim
Cindy Park Q_U

Jerry Jung/ Testing Person

Jeff Jang / Chemical Lab Mgr
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SGS

Test Report No. Fe90501/LF-CTSAYAA11-23009 Issued Date: 2011. 07. 18 Page 2 of 6
Sample No. : AYAA11-23009.001

Sample Description : KAu(CN)2

Item No./Part No. :N/A

Heavy Metals

Test Items Unit Test Method MDL Results

Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.

Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.

Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.

Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

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

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
NOTE:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

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

This document is issued by the Company subject toits General Conditions of Service printed overleaf, available on request or accessible atwww.sgs.com/terms_and_conditions.htm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents atwww.sgs.comfterms_e-documenthtm.
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
toits Client and this document does not exonerate parties to a transaction from exercising all their rights and under the i This document cannot be reproduced except in full, without prior written approval of the Company. Any ized alteration, forgery or falsification of the content o
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

F052 Versiond 322, The O valley, 555-9, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080
SGS Korea Co.,Ltd. | t+82(0)31 4608 000 f+82 (0)31 4608 059 http://www.sgslab.co.kr ,www.kr.sgs.com/greenlab

Member of the SGS Group (Société Générale de Surveillance)



SGS

Test Report No. Fe90501/LF-CTSAYAA11-23009 Issued Date: 2011. 07. 18 Page 3 of 6

Sample No. : AYAA11-23009.001
Sample Description : KAu(CN)2
Item No./Part No. : N/A

Inorganic Contents

Test Items Unit Test Method MDL Results

Bromide (Br-) mg/L US EPA300.0, IC 30 N.D.
Chloride (Cl-) mg/L US EPA300.0, IC 30 N.D.

Other(s)

Test Items Unit Test Method MDL Results

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

PFOS(Perfluorooctane mg/kg US EPA 3540C/3550C, LC/MS 1 N.D.
Sulfonates-Acid/Metal Salt/Amide)

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

2) mg/kg = ppm

3) MDL = Method Detection Limit

4) - = No regulation

5) ** = Qualitative analysis (No Unit)

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

(
(
(
(
(
(
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Test Report No. F690501/LF-CTSAYAA11-23009 Issued Date: 2011.07. 18 Page 4 of 6

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

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

Test Report No. Fe90501/LF-CTSAYAA11-23009

Issued Date: 2011. 07. 18 Page 5 of 6

Flow Chart for RoHS:Cd/Pb/Hg/Cr®/PBBs&PBDEs Testing

Cd/Pb/Hg

PBBs/PBDEs

Cr 6+

Cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with Solvent Extraction Nonmetallic Material Metallic Material

Microwave/Hotplate of the Sample
. . ) Spot Test / Boiling
Clean-up with Florisil | | Adding Extraction Solution Water Extraction
Filtration Column |
Heating to 90~95°C Adding 1,5-
Residue Concentration/Dilution for Extraction Diphenylcarbazide

of Extraction Solution for Color Development

Filtration and pH Adjustment
Total Digestion Filtration A Red Color Indicates
the Presence of Cr6+
Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS GC/MS Confirm
with UV-Vis
UV-Vis
DATA DATA
DATA
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief : Gilsae Yi

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

(
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

This document is issued by the Company subject toits General Conditions of Service printed overleaf, available on request or accessible atwww.sgs.com/terms_and_conditions.htm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents atwww.sgs.comfterms_e-documenthtm.
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
toits Client and this document does not exonerate parties to a transaction from exercising all their rights and under the i This document cannot be reproduced except in full, without prior written approval of the Company. Any ized alteration, forgery or falsification of the content o
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

F052 Version4

322, The O valley, 555-9, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080

SGS Korea Co.,Ltd. | t+82(0)31 4608 000 f+82 (0)31 4608 059 http://www.sgslab.co.kr ,www.kr.sgs.com/greenlab

Member of the SGS Group (Société Générale de Surveillance)



SGS
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Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? Yes

i
Nlo

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

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

Dilute
the solution

Allow during absorption of the burnt gas. (EPA300)

Analyze absorbed solution using lon Chromatography.

*k*k End *k*k

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

(
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Test Report No. Fe90101/LF-CTSAYAA12-18573 Issued Date: 2012. 05. 14 Page 1 of 5

To:  ARRO CO., LTD.
205-11, Anyang-dong,
Manan-gu,
Anyang-city
Gyeonggi-do
Korea

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

SGS File No. : AYAA12-18573
Product Name : Strontume Titanate(SrTiO3)

Item No./Part No. : N/A
Received Date :2012. 05. 09

Test Period :2012.05.10 to 2012.05.14
Buyer(s) LG

Test Results : For further details, please refer to following page(s)
Test Performed : SGS Korea tested the sample(s) selected by applicant with following results.
SGS Korea Co. Ltd.

TH- Ty

Jinhee Kim
Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr
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SGS

Test Report No. Fe90101/LF-CTSAYAA12-18573

Issued Date: 2012. 05. 14 Page 2 of 5

Sample No. - AYAA12-18573.001

Sample Description : Strontume Titanate(SrTiO3)

Item No./Part No. :N/A

Materials :N/A

Heavy Metals
Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.

Flame Retardants-PBBs/PBDEs
Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobipheny! mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodipheny! ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.

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

(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)

(7) * = Boiling-water-extraction:

Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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Test Report No. F690101/LF-CTSAYAA12-18573 Issued Date: 2012. 05. 14 Page 3 of 5

Sample No. : AYAA12-18573.001

Sample Description : Strontume Titanate(SrTiO3)
Item No./Part No. :N/A

Materials : N/A

Halogen Contents

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

Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

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

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

Test Report No. Fe90101/LF-CTSAYAA12-18573

Issued Date: 2012. 05. 14 Page 4 of 5

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

Cd/Pb/Hg

PBBs/PBDEs

Cr 6+

Cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent Extraction

Nonmetallic Material

Metallic Material

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Heating to 90~95°C
for Extraction

Filtration and pH Adjustment

Adding 1,5-
Diphenylcarbazide
for Color Development

Adding 1,5-Diphenylcarbazide
for Color Development

A Red Color Indicates
the Presence of Cr6+

Microwave/Hotplate of the Sample
Clean-up with Florisil
Filtration Column
Residue Concentration/Dilution
of Extraction Solution
Total Digestion Filtration
ICP-AES/AAS/MS GC/MS
DATA DATA

Confirm
UV-Vis with UV-Vis
DATA DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief :

NOTE:

Gilsae Yi

(1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm

(3) MDL = Method Detection Limit
(4) - = No regulation
(5) Negative = Undetectable / Positive = Detectable
(6) ** = Qualitative analysis (No Unit)
(7) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction

solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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SGS

Test Report No. Fe90101/LF-CTSAYAA12-18573 Issued Date: 2012. 05. 14 Page 5 of 5

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water(>80%)? Yes

Nlo

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

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

Dilute
the solution
(EPA300)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data

*k%k End *kk

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

(5) Negative = Undetectable / Positive = Detectable

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

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

TEST REPORT

Applicant  : Doosan Corporation Electro-Materials BG
Address : 5™ Floor, Doosan Technical Center Bldg. 39-3 Sungbok-dong, Suji-gu,
Yongin-si, Kyungki-do, Korea

Page: 1 of 3
Report No. RT11R-54159-009-E3 Date: Nov. 02, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : DS-7409HG BS
Sample ID No. : RT11R-S4159-009
Manufacturer/Vender : Doosan Corporation Electro-Materials BG
Sample received : Oct. 27, 2011
Testing Date : Oct. 27, 2011 ~ Nov. 02, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 +5) % RH.
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following page(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea



Intertek

TEST REPORT

Page: 2 of 3
Report No. RT11R-54159-009-E3 Date: Nov. 02, 2011
Sample ID No. : RT11R-S4159-009

Sample Description : DS-7409HG BS

Test Item Unit Test Method MDL Result
With reference to EN 14582,
Bromine (Br) mg/kg by oxygen combustion with 30 N.D.

bomb and determined by IC
With reference to EN 14582,
by oxygen combustion with 30 99
bomb and determined by IC

Chlorine (CD mg/kg

Tested by : Nikkie Lee

Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit

* View of sample as received;-

RT11R-84159-0019
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Intertek

TEST REPORT
Page: 3 of 3

Report No. RT11R-54159-009-E3 Date: Nov. 02, 2011

Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

Flow Chart (Halogen)

Receipt

v

Sample preparation

v

Sample weighing

v

Bomb preparation

v

Combustion

Cooling, for 1hr

Absorption solvent
preparation of absorption solution

v

Collection of halides
make up Vol. 100mL

-

Analyzed by IC

v

Data

v

Report

***** End of Report *****
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Intertek

TEST REPORT

Applicant  : Doosan Corporation Electro-Materials BG
Address : 5™ Floor, Doosan Technical Center Bldg. 39-3 Sungbok-dong, Suji-gu,
Yongin-si, Kyungki-do, Korea

Page: 1 of 4
Report No. RT11R-54159-009-E7 Date: Nov. 02, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : DS-7409HG BS
Sample ID No. : RT11R-S4159-009
Manufacturer/Vender : Doosan Corporation Electro-Materials BG
Sample received : Oct. 27, 2011
Testing Date : Oct. 27, 2011 ~ Nov. 02, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 +5) % RH.
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following page(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea



Intertek

TEST REPORT

Page: 2 of 4
Report No. RT11R-54159-009-E7 Date: Nov. 02, 2011
Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS
Test Item | Unit | Test Method | MDL Result

Phthalates

With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 100 N.D.
and determined by GC/MS
Diisodecyl phthalate®* With reference to US EPA
DIDP) mg/kg 8061A, by splvent extraction 100 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS
With reference to US EPA
mg/kg 8061A, by solvent extraction 50 N.D.
and determined by GC/MS

Dibutyl phthalate
(DBP)

Di(2-ethylhexyl) phthalate
(DEHP)

Di-n-octyl phthalate
(DNOP)

Diisononyl phthalate*
(DINP)

Benzyl butyl phthalate
(BBP)

Di(2-methoxyethyl) phthalate
(DMEP)

Di-n-hexyl phthalate
(DNHP)

Diethyl phthalate
(DEP)

Diisobutyl phthalate
(DIBP)

Dimethyl phthalate
(DMP)

Tested by : Ellen Jung

Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit

* DINP include two types of phthalate (CAS No. 68515-48-0 and 28553-12-0).
** DIDP include two types of phthalate (CAS No. 68515-49-1 and 26761-40-0).

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
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Intertek

TEST REPORT

Page: 3 of 4
Report No. RT11R-54159-009-E7 Date: Nov. 02, 2011
Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

*View of sample as received;-
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Intertek

TEST REPORT

Page: 4 of 4
Report No. RT11R-54159-009-E7 Date: Nov. 02, 2011

Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

Flow Chart (Phthalates)

( Receipt )
< Sample preparation >

Extraction

v

Concentration

v

Clean-up

v

Concentration

v

Analyzed by GC-MS

I

Data

( rwor )

***** End of Report *****
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Intertek

TEST REPORT

Applicant  : Doosan Corporation Electro-Materials BG
Address : 5™ Floor, Doosan Technical Center Bldg. 39-3 Sungbok-dong, Suji-gu,
Yongin-si, Kyungki-do, Korea

Page: 1 of 4
Report No. RT11R-54159-009-E1 Date: Nov. 02, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : DS-7409HG BS
Sample ID No. : RT11R-S4159-009
Manufacturer/Vender : Doosan Corporation Electro-Materials BG
Sample received : Oct. 27, 2011
Testing Date : Oct. 27, 2011 ~ Nov. 02, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 +5) % RH.
Test Type : RoHS wet chemical analysis
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following page(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
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Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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TEST REPORT

Page: 2 of 4
Report No. RT11R-54159-009-E1 Date: Nov. 02, 2011
Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS
Test Item Unit Test Method MDL Result
Cadmium (Cd) mg/kg With reference to 0.5 N.D.
IEC 62321 Edition 1.0 : 2008
Lead (Pb) me/ke by acid digestion and 2 ND
Mercury (Hg) mg/kg determined by ICP-OES 2 N.D.
With reference to
. 6+ IEC 62321 Edition 1.0 : 2008,
ggﬁq\?:ﬁefal})rom'um € mg/kg by alkal'!ne digestion and 1 N.D.
determined by UV-VIS
Spectrophotometer
Polybrominated Biphenyl (PBBs)
Monobromobiphenyl mg/kg 5 N.D.
Dibromobiphenyl mg/kg 5 N.D.
Tribromobiphenyl mg/kg 5 N.D.
Tetrabromobi!ahenyl mg/kg With reference to 5 N.D.
Pentabromobipheny! mg/kg | IEC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromobiphenyl mg/kg by solvent extraction and 5 N.D.
Heptabromobiphenyl mg/kg determined by GC/MS 5 N.D.
Octabromobiphenyl mg/kg 5 N.D.
Nonabromobiphenyl mg/kg 5 N.D.
Decabromobiphenyl mg/kg 5 N.D.
Polybrominated Diphenyl Ether (PBDEs)
Monobromodipheny! ether mg/kg 5 N.D.
Dibromodiphenyl ether mg/kg 5 N.D.
Tribromodiphenyl ether mg/kg 5 N.D.
Tetrabromodipheny! ether mg/kg With reference to 5 N.D.
Pentabromodiphenyl ether mg/kg | IEC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromodipheny! ether mg/kg by solvent extraction and 5 N.D.
Heptabromodiphenyl ether mg/kg determined by GC/MS 5 N.D.
Octabromodiphenyl ether mg/kg 5 N.D.
Nonabromodipheny! ether mg/kg 5 N.D.
Decabromodiphenyl ether mg/kg 5 N.D.

Tested by : Nikkie Lee, Leo Kim, Ellen Jung, Jessica Kang

Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea



Intertek

TEST REPORT

Page: 3 of 4

Report No. RT11R-54159-009-E1 Date: Nov. 02, 2011

Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

*View of sample as received;-

20

#o

RT11R-84159-0019

50 &0 7o i
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Intertek

TEST REPORT

Page: 4 of 4
Date: Nov. 02, 2011

Report No. RT11R-S4159-009-E1
Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

Flow Chart
_ (IEC 62321 Edition 1.0 : 2008) _
N 7/

( Receipt )
Sampling/
Grinding or Cutting
| Pb, Cd, Hg | | cré* | | PBBs /PBDESs |

Polymers / Electronics

For different material, Weigh sample and add Weiah sarmple
digest the sample with alkaline solution gh samp
: 1 and add organic solvent
appropriate acid v
Definite temperature
extraction
Confirm the tested # Soxhlet extraction
samples are Cool and filter or solvent extraction
totally dissolved the extract
. - Concentrate the extract
Make up with Make up with de_lonlzed and make up with
L water and add diphenyl- .
deionized water . . organic solvent
carbazide solution
v
Analyzed by ICP-OES Analyzed by UV-VIS Analyzed by GC-MS
/ Data / / Data / / Data
( Report ) ( Report ) ( Report
Remarks :
*1 : List of appropriate acid :
Material Acid added for digestion
Polymers HNO3 HCl, HF, HzOz, H3BO3
Metals HNO3, HCI, HF
Electronics HNO;, HCI, H,O,, HBF,

***** End of Report *****

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
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Intertek

TEST REPORT

Applicant  : Doosan Corporation Electro-Materials BG
Address : 5™ Floor, Doosan Technical Center Bldg. 39-3 Sungbok-dong, Suji-gu,
Yongin-si, Kyungki-do, Korea

Page: 1 of 3
Report No. RT11R-54159-009-E4 Date: Nov. 02, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : DS-7409HG BS
Sample ID No. : RT11R-S4159-009
Manufacturer/Vender : Doosan Corporation Electro-Materials BG
Sample received : Oct. 27, 2011
Testing Date : Oct. 27, 2011 ~ Nov. 02, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 +5) % RH.
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following page(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea



Intertek

TEST REPORT

Page: 2 of 3
Report No. RT11R-S4159-009-E4 Date: Nov. 02, 2011
Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS
Test Item Unit Test Method MDL Result
With reference to US EPA
Antimony (Sb) mg/kg 3052, by acid digestion and 2 N.D.
determined by ICP-OES

Tested by : Nikkie Lee

Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit

*View of sample as received;-
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Intertek

TEST REPORT
Page: 3 of 3

Report No. RT11R-S4159-009-E4 Date: Nov. 02, 2011

Sample ID No. : RT11R-S4159-009
Sample Description : DS-7409HG BS

Flow Chart (Metal Testing)

( Receipt )

I
< Sample preparation >
I

Sample measurement

:

Microwave digestion
NO with HNO3/ HCI / HF

Total digestion

YES

v

Analyzed by ICP-OES

[
( Report )

** Remarks : The samples were dissolved totally by pre-conditioning method according to above flow chart.

***** End of Report *****
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Doosan Corporation Material Safty Data Sheet
Electro-Materials BG

Doosan Co. Electro-Materials BG. 39-3 Sungbok-Dong, Suji-Gu, Yongin-Si, Gyeonggi-Do, Korea

1. CHEMICAL PRODUCT AND COMPANY INDENTIFICATION

PRODUCT NAME DS-7409HG BS G

OTHER/GENERIC NAMES Glass Fabric Reinforced Epoxy Bonding Sheet
PRODUCTS USE
MANUFACTURER

Industrial Thermosetting Laminate for printed circuitry
Doosan corporation Electro-Materials BG

39-3 Sungbok-Dong, Suji-Gu, Yongin-Si, Gyeonggi-Do, Korea

FOR MORE INFORMATION CALL :
(Monday-Friday, 8:30am-6:00pm)
82-31-260-6301

IN CASE OF EMERGENCY CALL:
(24 Hours/Day, 7days/Week)
82-31-260-6301

2. COMPOSITION/INFORMATION ON INGREDIENTS

INGREDIENT NAME CAS # WEIGHT %

Glass cloth (65997-17-3) 15 ~ 50
Epoxy (7328-97-4) 5~25
Flame Resistant Epoxy Resin - 5~25
Heat Resistant Resin - 5~25
Inorganic Filler - 25 ~ 45

3. HAZARDS IDENTIFICATION

EMERGENCY OVER VIEW :
A nonflammable, sheet material. When machined or punched, occurring dust may cause skin or eye

irritation. Fumes, smoke, and gases from thermal decomposition may irritate eyes, nose, and

throat.

POTENTIAL HEALTH HAZARDS :

SKIN : Dust may cause moderate skin irritation

EYES : Dust may cause moderate eye irritation. Fumes may irritate
eyes

INHALATION Dust or Fumes may cause irritation of the throat

INGESTION Not determined

DELAYED EFFECTS : None

Although the information and recommendation in this Material Safety Data Sheet(information) are
presented in good faith and believed to be correct as of the data stated above, Doosan Electro-
Materials co., LTD. make no representation or warranty as to the completeness or accuracy of this

information.
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This information is supplied with the condition that the person receiving this MSDS will make

their own determination as to its suitability for their purpose prior to implementation

For additional information, please contact our Quality Assurance Department

4. FIRST AID MEASURES

SKIN Wash dust off in flowing water or shower. Change contaminated cloth.

EYE Irritate with flowing water for 15 minutes. |If irritation persists,
consult a physician.

INHALATION IT overcome by dust or smoke, remove to fresh air. If not breathing,

give mouth-to-mouth resuscitation. Call physician.

INGESTION If large amounts are ingested, consult physician.
ADVICE TO PHYSICIAN : Treat symptomatically
5. FIRE FIGHTING MEASURES
FLAMMABLE PROPERTIES N/A
FLASH POINT N/A
FLASH POINT METHOD Not determined
AUTOIGNITION TEMPERATURE N/A
UPPER FLAME LIMIT(Volume % in air) N/A
LOWER FLAME LIMIT(Volume % in air) N/A
FLAME PROPAGATION RATE(Solids) UL v-0
OSHA FLAMMABILITY CLASS N/A
EXTINGUISHING MEDIA Water, C02 and dry chemical
UNUSUAL FIRE AND EXPLOSION HAZARD : May give off toxic gases containing C02, CO, NOx,

hydrocarbon fragments, and HCN when burned or heated
to thermal decomposition

SPECIAL FIREFIGHTING PRECAUSION/INSTRUCTIONS :

Fireman should wear proper protective equipment and positive pressure self-contained

breating apparatus

6. ACCIDENTAL RELEASE MEASURES

INCASE OF SPILL OR OTHER RELEASE:(Always wear recommended personal protection equipment)
Not applicable, material is an article.
Spills and releases may have to be reported to fedral and/or local authorities.

See the Regulatory Information section(#15) regarding reporting requirements

7. HANDING AND STORAGE

NORMAL HANDLING : (Always wear recommended personal protective equipment)
The primary exposure route is inhalation of dust when
machined/punched and fumes or vapors when heated to thermal
decomposition

STORAGE RECOMMENDATIONS : Avoid hot, humid and water condition

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
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ENGINEERING CONTROLS : Use local exhaust ventilation to control dust.

PERSONAL PROTECTIVE EQUIPMENT :

SKIN PROTECTION : For brief contact to dust, no precautions other than clean
body-covering clothing should be needed. Use gloves and
aprons when prolonged or frequently repeated contact occurs.

EYE PROTECTION : Use appropriate eye protection when machining material

RESPIRATORY PROTECTION : Atmospheric levels of Glass Fabric Dust should be maintained
below exposure guidelines. When respiratory protection is

required for certain operations, use a NIOSH-approved dust

respirator.
ADDITIONAL RECOMMENDATIONS : N/A
EXPOSURE GUIDELINES . (Guidelines exist for the following ingredients)
Ingredient Name CAS. NO. TLV-ACGIH OSHA PEL  Other Limit
Glass cloth (65997-17-3) 10mg/m3 None N/A
Epoxy (7328-97-4) 5ppm S5ppm N/A
Flame Resistant Epoxy Resin - N/A N/A N/A
Heat Resistant Resin - N/A N/A N/A
Inorganic Filler - 0.1mg/m3 N/A 6mg/m3

Other exposure limits for the decomposition products normally associated with product use

are as follows : None

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE : Yellow sheet material
PHYSICAL STATE : Solid

MOLECULAR WEIGHT : N/A

CHEMICAL FORMULA : N/A

ODOR : Very faint epoxy odor
SPECIFIC GRAVITY : (Water=1.0) 2.0+/-0.5
SOLUBILITY IN WATER : (weight %) Negligible in water
pH : N/A

BOILING POINT : N/A

MELTING POINT : N/A

VAPOR PRESSURE : N/A

VAPOR DENSITY : (Air=1.0) N/A

EVAPORATION RATE : N/A Compared to : N/A
% VOLATILES : N/A

FLASH POINT : N/A

(Flash point method and additional flammability data are found in section 5)
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10. STABILITY AND REACTIVITY

NORMALLY STABLE ? (CONDITIONS TO AVOID)
Stable

INCOMPATIBILITIES :

Not determined

HAZARDOUS DECOMPOSITION PRODUCTS :

CO, CO2, NOx and HCN if heated in excess of 300 deg.C
HAZARDOUS POLYMERIZATION ?

None known

11. TOXICOLOGICAL INFORMATION

IMMEDIATE (ACUTE) EFFECTS : Dust may cause moderate eye, skin and throat irritation.
DELAYED(SUBCHRONIC & CHRONIC) EFFECTS : None Known
OTHER DATA : N/A

12. ECOLOGICAL INFORMATION

Not Biodegradable

13. DISPOSAL CONSIDERATIONS

RCRA :

Is the unused product a RCRA hazardous waste if discarded ?

No

OTHER DISPOSAL CONSIDERATIONS : Disposal must be made in accordance with all applicable
Local, State and Federal regulations. Copper should be recycled.

The information offered here is for the product as shipped. Use and/or alternations the
such as mixing with other materials may significantly change the characteristics of the

material and alter the RCRA classification and the proper disposal method.

14. TRANSPORT INFORMATION

US DOT HAZARD CLASS : Not regulated
US DOT ID NUMBER : N/A
For additional information on shipping regulations affecting this material, contact the

information number found on the first page.

15. REGULATORY INFORMATION

TOXIC SUBSTANCES CONTROL ACT (TSCA) :

TSCA INVENTORY STATUS : The resin system components used to make this
material are on the TSCA inventory list.

OTHER TSCA ISSUES : N/A

SARA TITLE 111/CERCLA :
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RQs & TPQs
reportable Quantities "(RQs)" and/or "Threshold Planning Quantities” (TPQs) exist for the

following ingredients.

SARA/CERCLA SARA EHS
Ingredient RQ(1bs) TPQ(1bs)
N/A N/A N/A

Spills/releases resulting in the loss of any ingredient at or above its RQ requires
immediate notification to the National Response Center (1-800-424-8802) and to your
Local Emergency Planning Committee.

SECTION 311 HAZARD CLASS : N/A

SARA 313 TOXIC CHEMICALS :

The following ingredients are SARA 313 " Toxic Chemicals™. CAS#"s and wt.% are found

in section #2.

Ingredient CAS. NO. Comment
Glass cloth (65997-17-3) None
Epoxy (7328-97-4) None

STATE RIGHT TO KNOW :

In addition to the ingredients found in section 2, the following are listed for

state right-to-know purposes:

Ingredient We. % Comment

N/A N/A N/A
ADDITIONAL REGULATORY INFORMATION :
Doosan Electro-materials does not use polybromide-biphenyls or polybromide-biphenyloxides
as a fire retardant in any our epoxy or phenolic systems.
WHMIS CLASSIFICATION (CANADA) : N/A
FOREIGN INVENTORY STATUS : N/A

16. OTHER INFORMATION

CURRENT ISSUE DATE : "06/01/24
PREVIOUS ISSUE DATE : -

CHANGES TO MSDS FROM PREVIOUS ISSUE DATE ARE DUE TO THE FOLLOWING :
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MARKING INK

(MSDS)

(SCM-500 BLACK)

MARKING INK(SCM-500 BLACK)

: MARKING INK
()
1696-7( 605-5)
: 1997. 6. 16.
: 2003. 10. 20.
(%) CAS. NO
EPOXY RESIN 42.0 Trade secret
IMIDAZOLE 3.0 931-36-2
PIGMENT 5.0 1333-86-4
INORGANIC FILLERS 30.0 7727-43-7
BUTYL CELLSOLVE ACETATE 10.0 112-07-2
SOLVENT NAPHTHA 10.0 8030-30-6
100

:NA
:NA
:NA
:NA
:NA
:NA




15

: 180
: NA
: NA
: NA
1 CO;
: NA

,20 25

()

.(TEL : 031-499-0321)



10.

. pH

- NA

- NA

BLACK MARKING INK

:NE

: NE

1217

:NA

:NA

:NA

:0.09 Hgat?25
1.3 (H,0=1)

: NA(NE)

1 6.1(Air=1)

: 280 300PS(at 25 , Viscotester VT-04)

: NA
- NA
: NA



11.

12.

13.

14.

15.

:NA
:NA
NA
:NA
:NA
:NA
:NA

: NA
: NA
: NA
: NA

: NA

: NA
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NE :
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-

Zeon Chemicals L. P.

Material Safety Data Sheet

Form: 24

Issue Date: 01/13/10
Supersedes: 11/23/05
MSDS Number: 701391

Section 1 - PRODUCT AND COMPANY IDENTIFICATION

Manufacturer / Importer: Telephone Number:
Zeon ChemicalsL.P. 1-800-735-3388
4111 Bells Lane (502)-775-2000

Louisville, Kentucky 40211

Emer gency Telephone Number:

1-800-776-2460 Ext 7650
(502) 774-8126

This MSDS applies to the following product(s):

Zeonex 330R Zeonex 340R
Zeonex 480R Zeonex 480S

Section 2 - COMPOSITION / INFORMATION ON INGREDIENTS

Chemical Family:
Polycycloolefin Resin

Uses:
Optics

Zeonex 480
Zeonex E48R

Hazardous I ngredients CAS#| Amount Exposure Limits
OSHA PEL ACGIH TLV

None as defined by 29 CFR 1910.1200

Other Ingredients CAS#| Amount Notes

Polycycloolefin Resin Proprietary >00 % TWA = Time Weighted Average TLV = Threshold Limit Value
AL =ActionLevel RD =RespirableDust TD = Total Dust
STEL = Short Term Exposure Limit ~ Skin = Skin contact may be a
significant route of exposure A2 = ACGIH Suspected Human Carcinogen
A3=ACGIH Animal Carcinogen A4 =ACGIH Not Classifiableasa
Human Carcinogen PNOC = Particulates Not Otherwise Classified

Zeonex Series Polycycloolefin Resins Page 1



Section 3 - HAZARDS IDENTIFICATION

Emergency Overview: This product is a colorless transparent pellet, puck, or plaque with no distinctive
odor. Processing operations may produce vapors or dust that may cause eye, skin,
and respiratory tract irritation. Toxic combustion products may be released under
fire conditions. A static charge may be generated during unloading and transport.
The static charge may cause a flash fire in the presence of volatile or flammable
materials.

Potential Health Effects From Overexposure:  Possible routes of entry include skin & eye contact and process vapor or
dust inhalation.

No adverse health effects are expected during normal processing when potential exposures are eliminated by good industrial
hygiene practice and well ventilated conditions. At processing temperatures, the combined ingredients (Polycycloolefin
Resin and other processing ingredients) may emit fumes and vapors that may cause irritation to the eyes, skin, nose, throat,
and respiratory tract. Processing under conditions of inadequate ventilation may produce symptoms of nausea, dizziness, or
headaches. Typically these effects are reversible upon removal from exposure and no lasting effects are expected. Most
importantly, the potential for irritation will depend on the effectiveness of exhaust ventilation provided to the process area.

Contact with molten resin may cause thermal burns.
Overexposure to decomposition or combustion products may cause irritation of the eyes, skin, and respiratory tract.

Symptoms such as coughing, tearing, and irritation should be regarded as potentially hazardous and measures taken to avoid
exposure. See Section 10 for information on combustion products.

Section 4 - FIRST AID MEASURES

If irritation occurs or persists from any route of exposure, remove the affected individual from the area and seek medical
assistance.

Eye Contact: Treat as any foreign particulate matter. Flush eyes with running water for several minutes while holding
eyelids open. Consult aphysician if irritation persists.

Skin Contact: Remove contaminated clothing. Wash contact area with soap and water for 15 minutes. Seek medical
attention if irritation / allergic skin reaction develops. If molten resin contacts skin, cool rapidly with water. Do not attempt
to remove resin from skin. Seek medical attention for thermal burn.

Particulate Inhalation: Remove affected individual to fresh air.

Vapor Inhalation (processing vapors or decomposition products): Remove the affected individua to fresh air. If breathing
has stopped, administer artificial respiration and seek medical assistance immediately.

Section 5 - FIRE FIGHTING MEASURES

Extinguishing Media: Water, ABC dry chemical, or Protein type air foams are recommended media. Polycycloolefin
Resins would be considered "ordinary combustibles’ (NFPA defined Class A). Carbon dioxide is generally not
recommended for use on Class A fires as alack of cooling capacity may result in reignition.

Special Firefighting Procedures: Wear positive pressure self-contained breathing apparatus (SCBA) during the attack
phase of firefighting operations and during cleanup in enclosed or poorly ventilated areas immediately after afire. Personnel
not having suitable respiratory protection must leave the area to prevent significant exposure to toxic combustion gases from
any source.

Unusual Fireand Explosion Hazards: A static charge may be generated during unloading and transport. The static charge

may cause a flash fire in the presence of volatile or flammable materials. Toxic gases may be formed upon combustion and
represents a hazard to firefighters. See Section 10 for additional information on combustion products.

Zeonex Series Polycycloolefin Resins Page 2



Section 6 - ACCIDENTAL RELEASE MEASURES

If the material is released or spilled, sweep, shovel, or vacuum crumbs or chunks into closed containers for reuse or disposal.
Prevent pellets from entering waterways.

Section 7 - HANDLING AND STORAGE

Eliminate ignition sources, including static buildup; provide adequate ventilation; bond, ground, and properly vent
containers, conveyors, process control devices, and other transfer equipment. Ground all equipment and pour the product
dowly into chute or vessel under inert gas when flammable materials are present.

During normal processing, virtually all resins will emit fumes and vapors when heated to processing temperatures. The
concentration and composition of these vapors will depend on variables such as the specific formulation and processing
method and temperature. Always process resins under well ventilated conditions and avoid continued or prolonged
breathing of process vapors. Wash thoroughly after processing compound, especially before eating, smoking, or using toilet
facilities. Do not use or consume food in processing areas. Do not use processing equipment to heat food.

Clean up following normal processing should be performed under well ventilated conditions. Polycycloolefin Resins may be
held at process temperatures for a short time without significant thermal degradation. However exposure to either elevated
temperature or excessive time will result in decomposition. Equipment should not be shut down for extended time periods
with compound in it or decomposition may occur.

Processing fume condensates, which may include toxic contaminants, may be combustible and should be periodically
removed from exhaust hoods, ductwork, and other surfaces. Protective clothing, including impervious gloves, should be
worn during cleanup operations to prevent skin contact.

Store in acool, dry place away from direct light to maintain quality.
Abnormal conditions such as equipment malfunction or using improper equipment or procedures, or hangup or stagnation of
material during processing may cause decomposition. Employees involved in removing decomposing material should be

provided suitable air-supplied respirators, such as an approved positive pressure self-contained breathing apparatus.

Compounding ingredients added to Polycycloolefin Resin products may require specia handling. It isthe users
responsibility to follow the recommended precautions of the individual additive suppliers.

Post-processing operations at your workplace or at your customer's workplace involving heat sufficient to result in polymer

breakdown emitting smoke and fumes should always be conducted in such a manner to avoid inhalation of fumes. Loca
exhaust ventilation should be provided to prevent significant employee exposure.

Section 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

Ventilation: Effective genera and, if necessary, local exhaust ventilation must always be provided to draw fumes or vapors
away from workersto prevent routine inhalation. Ventilation must be adequate to maintain the ambient workplace
atmosphere below the limits listed in Section 2.

Respiratory Protection: Respiratory protection is not typically required during normal use and handling operations where
general dilution or local exhaust ventilation is adequate to control exposures. NIOSH approved respiratory protection may
be needed if vapor or dust is generated during processing or if the product is ground into afine powder. Wear a positive
pressure air-supplied respirator in situations where there may be potential for elevated airborne exposure such as during
equipment malfunction, or product hangup or stagnation during processing that may result in decomposition.

Protective Equipment: During processing operations, safety glasses and/or goggles suitable for keeping dust or particulate

matter out of the eyes should be worn when eye contact is anticipated. Protective gloves should be worn to prevent skin
contact.

Zeonex Series Polycycloolefin Resins Page 3



Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

Specific Gravity (H,0=1): 1.01 % Volatile by Weight: <0.01 (water vapor)
Glass Transition Temperature: 138 - 140° C Solubility in Water: Practically Insoluble

Appearance and Odor: Colorless, transparent pellet, puck, or plaque with no distinctive odor.

Section 10 - STABILITY AND REACTIVITY

Stability: Stable Hazardous Polymerization: Will not occur
Conditionsto Avoid: Overheating

Materialsto Avoid: No specific information is available, however strong oxidizers or reducing agents which are generally
not compatible with many organic compounds, are not compatible with Polycycloolefin Resins.

Hazar dous Decomposition Products: Fumes produced when heated to decomposition temperatures may contain carbon

monoxide, carbon dioxide and small amounts of aromatic and aliphatic hydrocarbons. Combustion products must be
considered toxic.

Section 11 - TOXICOLOGICAL INFORMATION

No information available.

Section 12 - ECOLOGICAL INFORMATION

No information available.

Section 13 - DISPOSAL CONSIDERATIONS

Waste resulting from this product as supplied is not known to be classified as a hazardous waste per the current listings and
characteristics contained in 40 CFR Part 261, and its Appendices. Resin pellets are classified as "significant materials' under
EPA's Storm Water Discharge Regulations. Do not allow resin pellets to enter storm water runoff or other waterways. It isthe
generator's responsibility to determine, per the regulation, the applicability of the Resource Conservation and Recovery Act
(RCRA), aswell asall state, local, or other governmental agency waste disposal regulations, to the particular waste materials
prior to treatment or disposal.

Section 14 - TRANSPORTATION INFORMATION

For domestic transportation purposes, this product is not defined or designated as a hazardous material by the U.S.
Department of Transportation under Title 49 of the Code of Federal Regulations.

DOT Hazard Class Not Regulated UN/NA Hazard No. Not Applicable
DOT Proper Shipping Name Not Applicable Reportable Quantity Not Applicable
DOT Label Not Applicable

Section 15 - REGULATORY INFORMATION

TSCA Inventory Status: This product and all components are listed on the U.S. EPA Toxic Substances Control Act
Inventory. Zeonex 480S contains a trace quantity of a substance subject to a TSCA SNUR, 40 CFR 721.3486, that prohibits
any predictable or purposeful release into the waters of the United States.

TSCA 12(b) Export Notification Status: This product does not contain any components subject to export notification

Zeonex Series Polycycloolefin Resins Page 4



requirements.

SARA 313 Status: This product does not contain any components exceeding the de minimis amount subject to reporting
under Section 313 of the Emergency Planning and Community Right-to-Know Act of 1986 and of 40 CFR 372.

Additional Right-to-Know Information on Components:

Component CAS# Key (Seebelow)
Polycycloolefin Resin Proprietary 7,13 | *
Key Description Key Description
1. Reserved 8. MA Extraordinary Hazardous Substance above 1 ppm
2. CA Listed Carcinogen 9.  MA Toxic or Hazardous Substance above 1%
3. CA Listed Reproductive Toxin 10. NJHazardous Substance above 1%
4. PA Special Hazardous Substance above 0.01% 11. NJ Special Health Hazard Substance above 0.1%
5. PA Hazardous Substance above 1% 12.  NJEnvironmental Hazardous Substance above 1%
6. PA Non-Hazardous Substance above 3% 13.  NJNon-Hazardous Substance above 1%
7. PA Non-Hazardous Substance above 5% 14. Canadian WHMIS Ingredient Disclosure List
Substance

Section 16 - ADDITIONAL INFORMATION

Hazard Rating System Classifications:

NFPA HMIS Key: O=least; 1=dlight; 2=moderate; 3=high; 4=extreme
Health 2 0 National Fire Protection Association rating identifies hazards during afire
emergency.
Flammability 1 1 Hazardous Materials | dentification System rating applies to products as
packaged.
Reactivity 0 0

It may be possible under certain processing and handling conditions, e.g. processes that create vapors, mists, or dust, to
release unreacted monomers and other substances in airborne concentrations in excess of their established exposure limits or
guidelines. Customers and processors should do sufficient in-house industrial hygiene monitoring to assure compliance of
their operations.

Reason for (Re)issue: Revalidate
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User’s Responsibility

This bulletin cannot cover all possible situations which the user may experience during processing. Each aspect of your
operation must be examined to determine if, or where, additional precautions may be necessary. All health and safety
information contained in this bulletin must be provided to your employees or customers. It isyour responsibility to use this
information to develop appropriate work practice guidelines and employee instructional programs for your operation.

Disclaimer of Liability

Asthe conditions or methods of use are beyond our control, we do not assume any responsibility and expressly disclaim any
liahility for any use of this material. Information contained herein is believed to be true and accurate but all statements or
suggestions are made without warranty, expressed or implied, regarding accuracy of the information, the hazards connected
with the use of the material or the results to be obtained from the use thereof. Compliance with all applicable federal, state,
and local laws and regulations remains the responsibility of the user.
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SGS

Test Report NoO. Fe90501/LF-CTSAYAA11-10960 lssued Date:  2011.04.08  Page 1 of 6

To: SEOUL CHEMICAL RESEARCH LABORATORY CO., LTD.
1ma 605-5 Shihwa Ind. Com.
1696-7 Jungwang-dong
Shiheung-si
Gyeonggi-do 429-450
Korea

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

SGS File No. : AYAA11-10960
Product Name - SCM-500 Black

Item No./Part No. . SCM-500 Matt Black
Received Date : 2011. 04. 01

Test Period : 2011. 04. 04 to 2011.04.08

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

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

SGS Korea Co. Ltd.

Timothy Jeon \w
Jinhee Kim “’d

Cindy Park

J Jung/ Testing P
erry Jung’ festing Ferson Jeff Jang / Chemical Lab Mgr

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, i 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 of
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.

: 322, The O valley, 555-9, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-080
F052 Version4
SGS Korea Co.,Ltd. t +82 (0)31 4608 000 f +82 (0)31 4608 059 http://www.sgslab.co.kr ,www.kr.sgs.com/greenlab
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SGS

Test Report NoO. Fe90501/LF-CTSAYAA11-10960 lssued Date:  2011.04.08  Page 2 of 6
Sample No. . AYAA11-10960.001

Sample Description : SCM-500 Black

Item No./Part No. : SCM-500 Matt Black

Heavy Metals

Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Hexavalent Chromium (Cr VI) mg/kg With reference to IEC 62321:2008, UV-VIS 1 N.D.
Beryllium (Be) mg/kg With reference to EPA 3050B(1996), US EPA 0.5 N.D.
6010B(1996), ICP
Sb (Sb203) ma/kg With reference to EPA 3052(1996), US EPA 10 N.D.
6010B(1996), ICP

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodipheny! ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
T e e P et e o -
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SGS

Test Report NoO. Fe90501/LF-CTSAYAA11-10960 lssued Date:  2011.04.08  Page 3 of 6
Sample No. . AYAA11-10960.001

Sample Description : SCM-500 Black

Item No./Part No. : SCM-500 Matt Black

Flame Retardants-PBBs/PBDEs

Test Items Unit Test Method MDL Results
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Phthalates
Test Items Unit Test Method MDL Results
Di-(2-ethylhexyl) phthalate (DEHP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Di-n-octyl phthalate (DNOP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Dibutyl phthalate (DBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Butylbenzyl phthalate (BBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Diisodecyl phthalate (DIDP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Diisononyl phthalate (DINP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.
Diisobutyl Phthalate (DIBP) mg/kg With reference to ASTM D3421-75 , GC-MS 50 N.D.

Halogen Contents

Test Items Unit Test Method MDL Results
Bromine(Br) mg/kg BS EN 14582:2007 , IC 30 N.D.
Chlorine(Cl) mg/kg BS EN 14582:2007 , IC 30 337

Organotin Compounds

Test Items Unit Test Method MDL Results

Dibutyltin (DBT) mg/kg DIN 38407-13 , GC/MS 0.1 N.D.

Tributyltin (TBT) mg/kg DIN 38407-13 , GC/MS 0.1 N.D.

Triphenyltin (TPhT) mg/kg DIN 38407-13 , GC/MS 0.1 N.D.

Dioctyltin(DOT) mg/kg DIN 38407-13 , GC/MS 0.1 N.D.
NOTE:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

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

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, i 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 of
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.
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Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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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 Clients instructions, if any. The Company's sole responsibilty is
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appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law
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Test Report NoO. Fe90501/LF-CTSAYAA11-10960

Cd/Pb/Hg

PBBs/PBDEs

Issued Date:

Cr 6+

2011.04. 08

Page 5 of 6

Flow Chart for RoHS:Cd/Pb/Hg/Cr®/PBBs&PBDEs Testing

Cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent Extraction

Nonmetallic Material

Metallic Material

Microwave/Hotplate of the Sample
. . ] Spot Test / Boiling
Clean-up with Florisil Adding Extraction Solution Water Extraction
Filtration Column |
Heating to 90~95°C Adding 1,5-
Residue Concentration/Dilution for Extraction Diphenylcarbazide

of Extraction Solution for Color Development

Filtration and pH Adjustment
Total Digestion Filtration A Red Color Indicates
the Presence of Cr6+
Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS GC/MS Confirm
with UV-Vis
UV-Vis
DATA DATA
DATA
DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief : Gilsae Yi

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

(
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

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 o
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Flow Chart for Halogen Test

Sample screening using XRF.

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

No
|

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

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

Dilute
the solution
(EPA300)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

kK End *kk

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

(
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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To: LS MTRON LTD.
938-1, Jeongeup 3 Industrial Complex
Taegok-ri, Buk-myeon
Jeongeup-city
JEONBUK
Korea

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

SGS File No. : AYAA11-04592
Product Name : Copper Foil

Item No./Part No. : UCF-STN
Received Date : 2011. 02. 09

Test Period : 2011. 02. 10 to 2011.02. 11

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

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

SGS Testing Korea Co. Ltd.

ALY

Jinhee Kim
Cindy Park
Jerry Jung/ Testing Person Jeff Jang / Chemical Lab Mgr

This document is issued by the Company subject to its General Condiions of Service printed overleaf, available on request or accessible at www.sgs.comiterms and conditionshtm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.com/terms_e-documenthtm. Aftention 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 Clients
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.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 180 days only.
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Test Report NoO. Fe90501/LF-CTSAYN11-001733 Issued Date:  2011.02. 11 Page 2 of 4
Sample No. : 001

Sample Description : Copper Foil

Item No./Part No. : UCF-STN

Heavy Metals

Test Items Unit Test Method MDL Results
Cadmium (Cd) mg/kg With reference to IEC 62321:2008, ICP 0.5 N.D.
Mercury (Hg) mg/kg With reference to IEC 62321:2008, ICP 2 N.D.
Lead (Pb) mg/kg With reference to IEC 62321:2008, ICP 5 N.D.
Hexavalent Chromium (Cr VI) By boiling b With reference to IEC 62321:2008 - Negative
water extraction®

Flame Retardants-PBBs/PBDEs

Test ltems Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromobiphenyl mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Monobromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Nonabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
Decabromodiphenyl ether mg/kg With reference to IEC 62321:2008, GC-MS 5 N.D.
NOTE: (1) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Detection Limit
(4) - = No regulation
(5) ** = Qualitative analysis (No Unit)
(6) * = Boiling-water-extraction:
Negative = Absence of CrVI coating
Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
F052 Version3 SGS Testing Korea Co,Lid. | £ 2 (0131 4808 000 1 +62 (011 4606 055 i s aceia o anw s comiareenia
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Picture of Sample as Received:

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

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

Issued Date:

2011.02. 11

Page 4 of 4

Flow Chart for RoHS:Cd/Pb/Hg/Cr®* /PBBs&PBDEs Testing

PBBs/PBDEs

Cr 6+

Cr 6+

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Mechanic_Sample

Sample Measurement

Sample Measurement

Sample Measurement

Sample Measurement

Acid Digestion with

Solvent Extraction

Nonmetallic Material

Metallic Material

Adding Extraction Solution

Spot Test / Boiling
Water Extraction

Microwave/Hotplate of the Sample
Clean-up with Florisil
Filtration Column
Residue Concentration/Dilution

Heating to 90~95°C
for Extraction

Adding 1,5-
Diphenylcarbazide

f lor Devel
of Extraction Solution or Color Development

Total Digestion

Filtration and pH Adjustment

NOTE:

This document is issued by the Company subject to its General Condiions of Service printed overleaf, available on request or accessible at

Filtration A Red Color Indicates
Adding 1,5-Diphenylcarbazide the Presence of Cré6+
for Color Development
ICP-AES/AAS GC/MS
Confirm
UV-Vis with UV-Vis
DATA DATA
DATA DATA

The samples were dissolved totally by pre-conditioning method according to above flow chart for Cd,Pb,Hg.

Section Chief : GilsaeYi

*kk End *kk

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

(2) mg/kg = ppm

(3) MDL = Method Detection Limit

(4) - = No regulation

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

(6) * = Boiling-water-extraction:

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction
solution is equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.
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1-6-2 MARUNOUCHI, CHIYODA-KU, TOKYO, 100-8246, JAPAN

$EA5(No.) : CE/2011/75061 E#i(Date) : 2011/08/02 H#(Page) : 1 of 4

yXTiﬂdﬁﬁ%{%égﬁﬁﬁ, BhEpEBEEEPHERANT (The following samples was/were submitted and
identified by/on behalf of the client as) :

Ji‘,i‘%/@ﬁ]'-(Sample Description) :  CYCLO OLEFIN POLYMER

B AL (Style/Item No.) :  ZEONEX 480R (LOT NO.0Y03103)

W B 2 (Sample Receiving Date) : 2011/7/27

)X A M) (Testing Period) : 2011/7/27 TO 2011/08/02

A4 K (Test Results) : HART—HE (Please refer to next pages).

SGS TAIWAN LTD.
Chemical Laboratory - Taipei

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. BrIEAFH » MRS HERESHERRG AT - ARERKEARFEIFA] - FrlE e -
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MR E (Test Results)

) 3X 28 4Z (PART NAME) No.1 : % U & BB 4 (TRANSPARENT PLASTIC PELLETS)

a2k . ok s s />~ R P23

MR 8 B AR 3% byl IR

(Test Items) (Unit) (Method)
(MDL) No.1
HE / Halogen
% (.,;?L) / Halogen-Fluorine 50 n.d.
(F) (CAS No.: 14762-94-8)
B Z% (#&) / Halogen-Chlorine % %BS EN 14582:2007, wR&:F & 50 n.d.
(C1) (CAS No.: 22537-15-1) /i MAE M H. / With reference to
m

B Z% (i&) / Halogen-Bromine %8 BS EN 14582:2007. Analysis was 50 n.d.
(Br) (CAS No.: 10097-32-2) performed by IC.
% (#t) / Halogen-Iodine (I) 50 n.d.
(CAS No.: 14362-44-8)

#3x(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (i}i?}é‘yfﬂj)
3. MDL = Method Detection Limit (77 Z&f8 84 MR4E)

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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& & 544428 / Analytical flow chart of halogen content

1) MAAER : 53 / Name of the person who made measurement: Rita Chen
2) mFAaFA kA HE [ Name of the person in charge of measurement: Troy Chang

R TP -
Sample pretreatment/separation

!

R R R
Weighting and putting sample in cell

!

PR SE [ T
Oxygen Bomb Combustion / Absorption
I AT/
Dilution to fixed volume

!

B+ EATRA 4T/
Analysis was performed by IC
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*% LR (End of Report) **
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1-6-2 MARUNOUCHI, CHIYODA-KU, TOKYO, 100-8246, JAPAN

$EA5(No.) : CE/2011/75060 E#j(Date) : 2011/08/02 H#(Page) : 1 of 4

yXTiﬂdﬁﬁ%{%égﬁﬁﬁ, BhEpEBEEEPHERANT (The following samples was/were submitted and
identified by/on behalf of the client as) :

Ji‘,i‘%/@ﬁ]'-(Sample Description) : CYCLO OLEFIN POLYMER

B AIFE (Style/Item No.) : ZEONEX 480R (LOT NO.0Y03103)

otk B 3 (Sample Receiving Date) : 2011/07/27

)X H M) (Testing Period) : 2011/07/27 TO 2011/08/02

B 'E K(Test Requested) : ARBEFIET, BT EH S F. (As specified by client, determine

Phthalates content in the submitted sample(s).)

2R F % (Test Method) : FHATFT—H8 (Please refer to next pages.)
R 4 F(Test Results) : FHAT—H8 (Please refer to next pages.)

SGS TAIWAN LTD.
Chemical Laboratory - Taipei
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A5 (No. )

Test Report

ZEON CORPORATION

1-6-2 MARUNOUCHI, CHIYODA-KU, TOKYO,

B2 4 K (Test Results)

) 3X 28 4Z (PART NAME) No.1

: CE/2011/75060

H # (Date)

100-8246, JAPAN

% 0 & % B4 (TRANSPARENT PLASTIC PELLETS)

2011/08/02

B & (Page)

2 of 4

MRRE Sl MR % ot | et

(Test Items) (Unit) (Method) (MDL) No .1
W ZE M / Phthalates
MR8 FRATHE / BBP %  |%#EN 14372, RAADRHE/ T EGHE|  0.003 n.d.
(Benzyl butyl phthalate) (CAS M==. / With reference to EN 14372.
No.: 85-68-7) Analysis was performed by GC/MS.
AW — (2-C AT K)E / %  |%#EN 14372, RAADBIE/ T EGHE|  0.003 n.d.
DEHP (Di- (2-ethylhexyl) M==. / With reference to EN 14372.
phthalate) (CAS No.: 117-81-7) Analysis was performed by GC/MS.
AR —_FER—RXE / DIDP (Di- % SFEN 14372, R AMMBH IR/ E EEM 0.01 n.d.
isodecyl phthalate) (CAS No.: #M=Z. / With reference to EN 14372.
26761-40-0) Analysis was performed by GC/MS.
AR —_WEr— R 18 / DINP (Di- % |%FEN 14372, RAMB A/ T B E 0.01 n.d.
isononyl phthalate) (CAS No.: M=Z. / With reference to EN 14372.
28553-12-0) Analysis was performed by GC/MS.
ARR—_FER—T¥E / DNOP (Di-n- % SFEN 14372, KRB IR/ EEEM|  0.003 n.d.
octyl phthalate) (CAS No.: 117- #M==. / With reference to EN 14372.
84-0) Analysis was performed by GC/MS.
AR —_WEL—TH / DBP (Dibutyl % SFEN 14372, KRB IR/ EEEM|  0.003 n.d.
phthalate) (CAS No.: 84-74-2) M=Z. / With reference to EN 14372.

Analysis was performed by GC/MS.

ME—_FE;—C.& / DNHP (Di-n- % | 5#EN 14372, RARABRATR/HEEME|  0.003 n.d.
hexyl phthalate) (CAS No.: 84-75- M=Z. / With reference to EN 14372.
3) Analysis was performed by GC/MS.
MAE—_TEE= (2-FTARATH)E / % | Z#EN 14372, ARABBAATER/EEEMl  0.003 n.d.
DMEP (Bis (2-methoxyethyl) #M==. / With reference to EN 14372.
phthalate) (CAS No.: 117-82-8) Analysis was performed by GC/MS.

3 (Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (ﬂiﬁ?ﬁi)

3. MDL = Method Detection Limit (77 348 8] 4% FR4E)
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% XER(GCIMS) 2 # A ZH /

Analytical flow chart of Soxhlet extraction (GC/MS) procedure

1) AHAAE : §5# / Name of the person who made measurement: Roman Wong

2) AR & FA : k&g [ Name of the person in charge of measurement: Troy Chang

Bl 9)3X78 8 (Test ltems): sT##%| / Phthalate

SRR/ ]
Sample pretreatment/separation

!

Fesh ERGR A & XERE /
Sample extraction by soxhlet method

I

BRI GG IHFE |
Concentrate/Dilute Extracted solution

!

RABRATH R |
Analysis was performed by GC/MS

I

#4% / Data
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*% LR (End of Report) **
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ZE#E (No.) : CE/2011/75058 A #(Date) : 2011/08/02 A# (Page): 1 of 6

AT TS, WS, EREEEPHERWT (The following samples was/were submitted and
identified by/on behalf of the client as) :

Ji‘,i‘%/@ﬁ]'-(Sample Description) : CYCLO OLEFIN POLYMER

PR (Style/Item No.) :  ZEONEX 480R (LOT NO.0Y03103)
qiﬁ'ﬂ—,ﬁ}](Sample Receiving Date) . 2011/7/27
)X A7 M) (Testing Period) : 2011/7/27 TO 2011/08/02

B 'E K (Test Requested) : % BBRoHS 2011/65/EU Annex II 354%E. (In accordance with the RoHS
Directive 2011/65/EU Annex II).

R 4& K (Test Results) FHAT—H8 (Please refer to next pages).

Chenyu Kung W
Signed for and ohbehz

SGS TAIWAN LTD.
Chemical Laboratory — Taipei
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ZE#E (No.) : CE/2011/75058 A #(Date) : 2011/08/02 A # (Page): 2 of 6

B2 4 K (Test Results)

) 3X 2/ 4% (PART NAME)No.1 : %9 &#B4 (TRANSPARENT PLASTIC PELLETS)

7 &1l X

RRER k%53 RRF & A% PR AR (Result)

(Test Items) (Unit) (Method)
(MDL) No.1
4% / Cadmium (Cd) mg/kg (LA IEC 62321: 2008% 3k, MAAMRIBEE 2 n-d.
4% / Lead (Pb) ng/kg BTG4 . / With reference 9 n.d.
to IEC 62321: 2008 and performed by
sk / Mercury (Hg) mg/kg |[CP-AES. 2 n.d.
~18 4% / Hexavalent Chromium mg/kg %%IEC 62321: 2008 7=, VAUV-VISHA]. 2 n.d.
Cr(VI) / With reference to IEC 62321: 2008

and performed by UV-VIS.

% 8B XA / Sum of PBBs mg/kg - n.d.
— &K / Monobromobiphenyl mg/kg 5 n.d.
Z WX / Dibromobiphenyl ng/kg 5 n.d.
Z8W3K / Tribromobiphenyl ng/kg 5 n.d.
WABR / Tetrabromobiphenyl mg/kg | %% IEC 62321: 20087 %, "RRARREH R/ 5 n.d.
BRI / Pentabromobiphenyl mg/kg |'E3E4EAA]. / With reference to IEC 5 n.d.
NIRHOK / Hexabromobiphenyl mg/kg [62321: 2008 and performed by GC/MS. 5 n.d.
Li&% 3K / Heptabromobiphenyl ng/kg 5 n.d.
NiEHEK / Octabromobiphenyl ng/kg 5 n.d.
LR R / Nonabromobiphenyl mg/kg 5 n.d.
+i8WE3X / Decabromobiphenyl mg/kg 5 n.d.
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RHXEAB B3 R 7 &8 gx
(Test Items) (Unit) (Method) Ao PR AR (Result)

(MDL) No.1

% aB XE A / Sum of PBDEs mg/kg - 0
— W KBk / Monobromodiphenyl ether | mg/kg s —
&M K& / Dibromodiphenyl ether ng/kg - —
ZRW KB / Tribromodiphenyl ether ng/kg - —
V9B KAE / Tetrabromodiphenyl ether | mg/kg |£ 4 T1RC 62321: 200873k, 1R AA0/BH1h/ ° n.d
AR KEE / Pentabromodiphenyl ether | mg/kg [H3fEA#RM]. / With reference to IEC 5 n.d
LW KEE / Hexabromodiphenyl ether | mg/kg [62321: 2008 and performed by GC/MS. 5 n.d
LM KB / Heptabromodiphenyl ether | mg/kg - —
N REE / Octabromodiphenyl ether | mg/kg - —
JL I K% / Nonabromodiphenyl ether | mg/kg - —
+i8 5 K8k / Decabromodiphenyl ether | mg/kg - —

#3x(Note)
1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (**é‘;’fi’h)
3. MDL = Method Detection Limit (77 {884 FR44)
4. "-" = Not Regulated (JEILAEAE)

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. BrIEAFH » MRS HERESHERRG AT - ARERKEARFEIFA] - FrlE e -

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.

Ll BRI ) AR /AF | Chemical-Taipei 33 WuChyuan Road, Wuku Industrial Zone, New Taipei City, Taiwan /87U TU% T34 TUHERS 335 + 886 (02)2299 3279 f+ 886 (02)2299 3237 www.sgs.com

Member of the SGS Group (SGS SA)



SGS

AR mE
Test Report

ZEON CORPORATION
1-6-2 MARUNOUCHI, CHIYODA-KU, TOKYO,

A (No. )

: CE/2011/75058 B Hf(Date) : 2011/08/02

100-8246, JAPAN

1) RIBRTREE AL > Hb LRAEM o (E&M KT EMBS) / These samples were
dissolved totally by pre-conditioning method according to below flow chart. (Cr®" test method excluded )

2) AR AR : #%81% / Name of the person who made measurement: Climbgreat Yang

3) MR & FA kA [ Name of the person in charge of measurement: Troy Chang

W4~ B 4Es / Cutting ~ Preparation

v

Eﬁi(Page): 4 of 6

ARESHEE / Sample Measurement
4 Pb- 43 Cd % Hg %44 Cr
\ 4 \4 \ 4
IRIET B M H MR il e BRI AT AL (de T & R B 6 B B RER S BRI AG / A il g Ak [ Add
P 1) / Acid digestion by suitable acid depended on Microwave digestion with HNO3/HCI/HF appropriate amount of
different sample material (as below table) l digestion reagent
v v

_|

# & / Filtration }_¢

y
| 7% | Solution |

| %5 / Residue |

v

ok B & B AT AL
I |/ Heat to appropriate
temperature to extract

1) @ptEaki% / Alkali Fusion

v

2) ®EEiEm [ HCI to dissolve

| AR AT 4R TR | ICP-AES |

v

Aiptki@iEAks [ Cool,
filter digestate through filter

v

#%AME / Sample Material

4 Ab# 48 %8 / Digestion Acid

Steel, copper, aluminum, solder

IR, ER, BEE, AR, EAK/
Aqua regia, HNO3, HCI, HF, H,0,

3 3% |/ Glass

A B4, 8 A# / HNOyHF

N EHEE | Add
diphenyl-carbazide for
color development

&, 44, 4, ME
Gold, platinum, palladium, ceramic

I sk /Aqua regia

v

4% [/ Silver

#E; [ HNO;

# B / Plastic

Bl SRR, #Ek, BEE /| HxSO4, HyOp HNOs, HCI

14 / Others

e NALATER 2 %45 | Any acid to total digestion

VAR INE-T ARG &
AR i 72 540 nm &Yk
J& & |/ measure the

absorbance at 540 nm by
UV-VIS
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3 RB K/ 5 BB Xek 47442 8 /| PBB/PBDE analytical FLOW CHART

| RRAAE - M [ Name of the person who made measurement: Roman Wong
B AR A F A RAE [ Name of the person in charge of measurement: Troy Chang
R aRA2 A | First testing process ——

EH M RAZA [ Optional screen process «-sssasssss-

#EZAAZF | Confirmation process =— - = -p

Sample / # &
v

Sample pretreatment / #: &3] & 2

+

...................................‘
n n
. Screen analysis / #7 & 547 .
| ]
[ ]

-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

v

Sample extraction #% % 33/
Soxhlet method % X 3 Bk

|
v

Concentrate/Dilute Extracted solution
BRI ha I FE
]
\4

Filter / #3ziB 5

|
v

Analysis by GC/MS /
AR ATH AR AT

|
v

Issue Report iEiT# %
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*% 4R LB (End of Report) **
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35A5(No.) : CE/2011/75062 H#j(Date) : 2011/08/02 & (Page) : 1 of 4
Test Report

ZEON CORPORATION AU OO
1-6-2 MARUNOUCHI, CHIYODA-KU, TOKYO, 100-8246, JAPAN

AT TS, WS, EREEEPHERWT (The following samples was/were submitted and
identified by/on behalf of the client as) :

Ji‘,i‘%/@ﬁ]'-(Sample Description) : CYCLO OLEFIN POLYMER

B AFE (Style/Item No.) :  ZEONEX 480R (LOT NO.0Y03103)
qiﬁ'ﬂ—,ﬁ}](Sample Receiving Date) . 2011/7/27
)X A7 M) (Testing Period) : 2011/7/27 TO 2011/08/02

R 4& K (Test Results) FHA T —H8 (Please refer to next pages).

Signed for and oh:
SGS TAIWAN LTD.
Chemical Laboratory — Taipei
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% Bl @, 9 B4 (TRANSPARENT PLASTIC PELLETS)

ARAE

(Test Items)

%4z
(Unit)

A7 3%
(Method)

7 kARl
s [RAE
(MDL)

X
(Result)

No.1

8/ Antimony (Sb)

mg/kg

% #US EPA 3050B7 %, RABRBAETHRR
FRA AR BRARAFESE. / Vith
reference to US EPA Method 3050B for
Antimony Content. Analysis was
performed by ICP-AES.

2

n.d.

4% / Beryllium (Be)

mg/kg

%#US EPA 3050BF i, ARERIBETHER
TS B EARANLESZ. / Vith
reference to US EPA Method 3050B for
Beryllium Content. Analysis was
performed by ICP-AES.

3 (Note)

1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected (K#k)
3. MDL = Method Detection Limit (77 348845 RA4)
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RIERT R RAZE A6 > B LR AIEM o/ These samples were dissolved totally by
pre-conditioning method according to below flow chart.

BRAER A BA1E / Name of the person who made measurement: Climbgreat Yang
MR AFA SR EL / Name of the person in charge of measurement: Troy Chang

7L E VA ICP-AES 9478y L AAZ B
(Flow Chart of digestion for the elements analysis performed by ICP-AES)

W~ BHERS / Cutting > Preparation

!

XIS EFE / Sample Measurement

!

RIFT Bl b ot 09418 0 2R 38 & 6 BRI 4T AL (e F & PF7) / Acid digestion by

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

'

l— g / Filtration ﬁ
%75 / Residue

=N
Ri& / Solution l

| 1) ¥Aaki%: / Alkali Fusion
l 2)BERIAM / HCL to dissolve

B e ERRTHALHER / ICP-AES

¥

I3
<

47,47, 4% ,J%4) / Steel, copper, aluminum, solder EoK, FHER, BB, SURER, LA /

Aqua regia, HNO:, HCl, HF, H:0:

k3% / Glass FBR , SR ER / HNOs/HF

4, 48,48, 1% / Gold, platinum, palladium, ceramic | E7K / Aqua regia

4 / Silver FiBE / HNOs

BN / Plastic BRER, Rk, A EL, BER / HSO, HO., HNOs, HCI

H A, / Others Ha NALTEE B % A VEME / Any acid to total digestion
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*% 4RA LB (End of Report) **
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