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TEST REPORT
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DATE IN : December 08, 2014

DATE OUT : January 27, 2015

Sample Description

MLCC F(Y5V) TYPE

Style Number

CLXXFXXXXXXXXXX

Buyer

N/S

Test Result

For further details, please refer to the following page(s).

Test Method

For further details, please refer to the following page(s).

* N/S : Not Submitted
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REMARK: SEE ENCLOSED WORKSHEET(S) RESULT

- Prepared by : Jong hyun Woo (822) 3451 7375 jh_woo@kotiti.re.kr
Contact information for technical questions and general inquiries. * Primary contact:  Jung hyun Lee (822) 3451 7113 jhlee@kotiti.re.kr
- Back-up : Jae hak Jung (822) 3451 7194 jh_jung@kotiti.re.kr

OUR REPORTS AND LETTERS ARE FOR THE EXCLUSIVE USE OF THE CLIENT TO WHOM THEY ARE ADDRESSED, AND THEIR COMMUNICATION TO ANY OTHERS OR THE USE OF THE NAME OF
KOREA TEXTILE INSPECTION & TESTING INSTITUTE MUST RECEIVE OUR PRIOR WRITTEN APPROVAL OUR LETTERS AND PEPORTS APPLY ONLY TO THE STANDARDS OR PROCEDURES IDENTIFIED
AND TO THE SAMPLE(S) TESTED. THE TEST RESULTS ARE NOT NECESSARILY INDICATIVE OR REPRESENTATIVE OF THE QUALITIES OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR
APPARENTLY IDENTICAL OR SIMILAR PRODUCTS, NOTHING CONTAINED IN THIS REPORT SHALL MEAN THAT KOREA TEXTILE INSPECTION & TESTING INSTITUTE CONDUCTS ANY QUALITY
CONTROL PROGRAM FOR THE CLIENT TO WHOM THIS REPORT |5 ISSUED UNLESS SPECIFICALLY SPECIFIED,
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KOTITI No. : 1414001975 R2
Sample Description : MLCC F(Y5V) TYPE / CLXXFXXXXXXXXXX

Test Iltem Unit Test Method Rep.orfing Result
Limit
Pb (Lead) mg/kg IEC 62321-5:2013 5 N.D.
(Acid digestion and determined by
Cd (Cadmium) mgkg | |cp-OES) 0.5 N.D.
IEC 62321-4:2013
Hg (Mercury) mg/kg | (Acid digestion and determined by 2 N.D.
ICP-OES)
IEC 62321:2008 Annex C
Cr®* (Hexavalent Chromium)| mg/kg | (Alkaline digestion and determined by 1 N.D.
UV-VIS)
Sum of PBBs/PBDEs mg/kg - N.D.
Bromobiphenyls 5 N.D.
Dibromobiphenyls 5 N.D.
Tribromobiphenyls 5 N.D.
Tetrabromobiphenyls 5 N.D.
Pentabromobiphenyls 5 N.D.
Hexabromobiphenyls 5 N.D.
Heptabromobiphenyls 5 N.D.
Octabromobiphenyls 5 N.D.
Nonabromobiphenyls IEC 62321:2008 Annex A 5 N.D.
Decabromobiphenyl (Solvent extraction and determined by 5 N.D.
Bromodiphenyl ethers ma/kg GC-MS) 5 N.D.
Dibromodiphenyl ethers 5 N.D.
Tribromodiphenyl ethers 5 N.D.
Tetrabromodiphenyl ethers 5 N.D.
Pentabromodiphenyl ethers 5 N.D.
Hexabromodiphenyl ethers 5 N.D.
Heptabromodiphenyl ethers 5 N.D.
Octabromodiphenyl ethers 5 N.D.
Nonabromodiphenyl ethers 5 N.D.
Decabromodiphenyl ether 5 N.D.

Remark
« N.D. = not detected (concentration of analyte lower than the laboratory reporting limit)
« N.A. = not applicable

KOTITI Testing & Research Institute
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KOTITI No. : 1414001975 R2

Sample Description : MLCC F(Y5V) TYPE / CLXXFXXXXXXXXXX

. Reporting
Test Item Unit Test Method L. Result
Limit
Heavy metal
Sb (Antimony) mg/kg | Reference to EPA 3052 S N.D.
Be (Beryllium) mg/kg (Determined by ICP-OES) 5 N.D.
Halogen
Br (Bromlne) mg/kg Reference to EN 145822007, 50 N.D.
IEC 62321-3-2 Annex A
Cl (Chlorine) mg/kg (Determined by IC) 50 N.D.
Phthalates
DBP(Dibutyl phthalate) mg/kg 50 N.D.
BBP(Butyl benzyl phthalate) mg/kg 50 N.D.
DEHP
, mg/kg 50 N.D.
(Di-2-ethylhexyl phthalate)
DNOP(Di-n-octyl phthalate) mg/kg 50 N.D.
Reference to CPSC-CH-C1001-09.3
DINP(Di-iso-nonyl phthalate) mg/kg | (Determined by GC-MS) 50 N.D.
DIDP (Diisodecyl phthalate) mg/kg 50 N.D.
DIBP (Diisobutyl phthalate) mg/kg 50 N.D.
DEP (Diethyl phthalate) mg/kg 50 N.D.
DMP (Dimethyl phthalate) mg/kg 50 N.D.
Perfluorooctanoic acid
PFOA mg/kg | Reference to ISO 25101 0.05 N.D.
( )
Perfluorooctane sulfonate (Determined by LC-MS-MS)
Short-chain chlorinated K Reference to US EPA 8082A 30 ND
m . .D.
paraffins (SCCP) 9/kg (Determined by GC-MS)
Infrared spectroscopy (IR) with or .
Polyvinyl chloride (PVC) - _ pectroscopy (IR) ] Negative
without chemical separation
Hexabromocyclododecane Reference to KS M 1072:2008
mg/kg 5 N.D.

(HBCDD)

(Determined by LC-MS)

Remark

« N.D. = not detected (concentration of analyte lower than the laboratory reporting limit)

o N.A. = not applicable

KOTITI Testing & Research Institute




1414001975 R2 (Page 4 of 15)

KOTITI No. : 1414001975 R2
Sample Description : MLCC F(Y5V) TYPE / CLXXFXXXXXXXXXX

. Reporting
Test Item Unit Test Method L. Result
Limit
Polychlorinated terphenyls
mg/kg 5 N.D.
(PCTs)
) Reference to EPA 3540C, EPA 8082
Polychlorinated ) ]
mg/kg | (Solvent extraction and determined by 5 N.D.
naphthalenes (PCNs)
: : GC-MS and/or GC-ECD)
Polychlorinated biphenyls
mg/kg 5 N.D.
(PCBs)
Remark

« N.D. = not detected (concentration of analyte lower than the laboratory reporting limit)
e N.A. = not applicable

SAMPLE PICTURE

MLCC F(Y5V) TYPE / CLXXFXXXXXXXXXX

¥ Due to the client’s request, the sample which was mixed has been analyzed.

KOTITI Testing & Research Institute
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FLOW CHART

1. Heavy metal (Lead, Cadmium, Mercury)

Cutting

v

Weighing

v

Digestion (Microwave)

v

Total dissolved

v

Calibration ICP-OES

v

Sample measurement D ——

v

Within calibration range

No N Dilute the sample
” appropriately

Calculated result

Material Digestion Acid
Polymers HNO3, HCI, HF, H,0O,, H,SO,, etc.
Metals HNO;, HCI
Electronics HNOs, HCI, HF, H,0O,, H,SO,, etc.

KOTITI Testing & Research Institute
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2. Heavy metal (Hexavalent chromium)

Cutting

Weighing

Y

Add appropriate amount of extraction reagent

Y

Heat to appropriate temperature to extract

Y

Make up & add diphenyl-carbazide solution

Y
Calibration UV-VIS

y

Sample measurement

¢ No

Within calibration range — >

)

Calculated result

A

Dilute the sample
appropriately

KOTITI Testing & Research Institute
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3. BFRs (PBBs, PBDEs)

Cutting

Weighing

|

Solvent extraction

Y

Concentration or Dilution of extraction solution

Y

Calibration GC-MS

Y

Sample measurement

No | Dilute the sample

Within calibration range appropriately

Y

Calculated result

KOTITI Testing & Research Institute
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4. Halogen (Bromine, Chlorine)

Cutting

Y

Weighing

|

Sample loading

Y

Combustion by Oxygen Bomb

Absorption solvent preparation of absorption solution

Y

Calibration IC

Sample measurement

A

Y

No Dilute the sample
Within calibration range >

appropriately

Y
Calculated result

KOTITI Testing & Research Institute
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5. Heavy metal (Antimony, Beryllium)

Cutting

v

Weighing

v

Digestion (Microwave)

v

Total dissolved

v

Calibration ICP-OES

v

Sample measurement D —

)

Within calibration range

No N Dilute the sample
” appropriately

Calculated result

Material Digestion Acid
Polymers HNO3, HCI, HF, H,0O,, H,SO,, etc.
Metals HNO;, HCI
Electronics HNOs, HCI, HF, H,0O,, H,SO,, etc.

KOTITI Testing & Research Institute
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6. Phthalates

Cutting

)

Freezer grinding (minimum 500pm)

v

Weighing 0.3 g

)

Pipette 10 mL THF

v

Sonication at40C, 1h

)

Add 20 mL of ACN with dropwise

Y

Stand for 30 min, for re-precipitate

|

Filter with PTFE Fitter

Y
Calibration GC-MS

A

Sample Measurement

A 4 No Dilute the sample
Within Calibration Range appropriately

Y

Calculated Result

KOTITI Testing & Research Institute
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7. PFOA, PFOS

Cutting

v

Weighing

v

Solvent extraction

v

Calibration LC-MS

v

Sample measurement D —

v

Within calibration range

No N Dilute the sample
g appropriately

Calculated result

KOTITI Testing & Research Institute
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8. Short-chain chlorinated paraffins (SCCP)

Cutting

v

Weighing

v

Solvent extraction

v

Calibration GC-MS

v

Sample measurement D —

v

Within calibration range

No N Dilute the sample
g appropriately

Calculated result

KOTITI Testing & Research Institute
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9. Polyvinyl chloride (PVC)

Cut a small piece of sample

Pretest/ Double Checking

Beilstein test

(Green flame indicates organic chloride present

in the sample)

Y

Direct Scanning/ Hot Press Method/ Solvent Method

y

FT-IR Scanning

v

Check the wave number

v

Calculated Result

KOTITI Testing & Research Institute
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8. Hexabromocyclododecane (HBCDD)

Cutting

v

Weighing

v

Solvent extraction

v

Calibration LC-MS

v

Sample measurement D —

v

Within calibration range

No N Dilute the sample
g appropriately

Calculated result

KOTITI Testing & Research Institute
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9. PCTs, PCNs, PCBs

Cutting

Weighing

|

Solvent extraction

Y

Concentration or Dilution of extraction solution

Y

Calibration GC-MS

Y

Sample measurement

No | Dilute the sample

Within calibration range appropriately

Y

Calculated result

KOTITI Testing & Research Institute



