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ICP Test Report Certification Packet 

  

Company name : Littelfuse, Inc. 

 

Product Series:   HR600V 30A series  

 

Product #:  LFH60030xxxx 

  

Issue Date:  August 28, 2012 

 

It is hereby certified by Littelfuse, Inc. that there is neither RoHS (EU Directive 2002/95/EC, 

2011/65/EU)-restricted substance nor such use, for materials to be used for unit parts, for 

packing/packaging materials, and for additives and the like in the manufacturing processes.  

In addition, it is hereby reported to you that the parts and sub-materials, the materials to be used 

for unit parts, the packing/packaging materials, and the additives and the like in the manufacturing 

processes, are all composed of the following components. 

 

Issued by:  

 

                  <Global EHS Engineer>  

(1)  Parts, sub-materials and unit parts 

This document covers the Diode RoHS-Compliant series products manufactured by 

Littelfuse, Inc.   

 

＜ Raw Materials Used    

   Please see Table 1 

 

(2)  The ICP data on all measurable substances 

    Please see appropriate pages as identifed in Table 1 

 

 

 

 

                                               

 

Remarks：   
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Table 1: List of Raw Materials covered by this report 

 

Total Parts Raw Material Part Number Raw Material Description  Page(s)  

1 N/A Base BMC FTI 400 3-11 

2 N/A Indicator - PC 2407 12-20 

3 N/A Stop - POM Delrin 500P 21-29 

4 N/A Clip - Phosphor Bronze 30-32 

5 N/A Spring - 65 Mn 33-37 

6 N/A Block - Aluminum  38-43 

7 N/A 

Set screws, blank, self-tapping screws, 
Pan head screw, screw with pad –  

Steel 44-47 

8 N/A Indicator Assay Lamp 48-58 

9 N/A Indicator Assay Resistor 48-58 

10 N/A Indicator  Assay Insulation & Wire 48-58 

11 N/A Indicator  Assay Splice - Brass 59-62 

12 N/A Tin plating 63-66 

13 N/A Zinc plating 67-70 
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Applicant: Littelfuse Philippines Inc. Date : May 15, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Compound 
Part Number : BMC-FTI400 
Date Sample Received : May 10, 2012 
Date Test Started : May 10, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Black Material 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) ND 
Bromine (Br) ND 
Iodine (I) ND 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) ND 
Dibutyl Phthalate (DBP) ND 
Benzyl Butyl Phthalate (BBP) ND 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Black Material 

Others 
Hexabromocyclododecane (HBCDD) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : May 10, 2012 
Test Period  : May 11, 2012 To May 15, 2012 

 
 
 
(Ⅱ) RoHS Requirement: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm) 
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for 
homogeneous material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) 
content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) 
content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples are 
totally dissolved and determined by 
ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex C, by alkaline 
digestion and determined by UV-Vis 
spectrophotometer. 

1 ppm 

Polybrominated 
Biphenyls (PBBs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS and 
further HPLC-DAD confirmation when 
necessary. 

5 ppm 

Polybrominated 
Diphenyl Ethers 
(PBDEs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS and 
further HPLC-DAD confirmation when 
necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by Ion Chromatograph. 

50 ppm 

Phthalates 
With reference to EN 14372: 2004, by 
solvent extraction and determined by 
GC-MS. 

50 ppm 

Hexabromocyclodode
cane (HBCDD)  

With reference to USEPA 3540C, by 
solvent extraction and determined by 
GC-MSD. 

10 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
Test for Cd/Pb/Hg/Chromium (VI)/PBBS/PBDES Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

 
*2: If the result of spot test is positive, Chromium VI would be determined as detected.   
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely 

Take the Aqua solution as plating component and stripped body as substrate component 

For non-metal part 
For metal part 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Add absorbent in a 
combustion flask & 
place weighed sample in 
equipment 

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00256917 

Test Conducted 

Page 7 of 9 
Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2400．6602-2401 

 

(Ⅳ) Measurement Flowchart: 
 
 Test For Phthalates Contents  
 Reference Method: EN 14372: 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or 
cutting 

Weigh sample and add 
organic solvent 

By solvent extraction 

Concentrate the extract 
and make up with 
organic solvent 

Analyzed by GC-MSD  
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(Ⅳ) Measurement Flowchart: 
 
Test For Hexabromocyclododecane (HBCDD)  
Reference Standard：USEPA 3540C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 
 
 

Sampling/grinding or cutting

Weigh sample and add organic 
solvent 

By soxhlet extraction 

Concentrate the extract and 
make up with organic solvent 
 

Analyzed by GC-MSD 
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Photo 
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Applicant: Littelfuse Philippines Inc. Date : Jul 26, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : PC 2407 
Date Sample Received : Jul 20, 2012 
Date Test Started : Jul 21, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Red Plastic 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 

Halogen Content 
Fluorine (F) 271 
Chlorine (Cl) 243 
Bromine (Br) ND 
Iodine (I) ND 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Red Plastic 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) ND 
Dibutyl Phthalate (DBP) ND 
Benzyl Butyl Phthalate (BBP) ND 

Others 
Hexabromocyclododecane (HBCDD) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Jul 20, 2012 
Test Period  : Jul 21, 2012 To Jul 25, 2012 

 
 
 
(Ⅱ) RoHS Requirement: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm) 
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for 
homogeneous material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples 
are totally dissolved and determined 
by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex C, by alkaline 
digestion and determined by UV-Vis 
spectrophotometer. 

1 ppm 

Polybrominated 
Biphenyls (PBBs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Polybrominated 
Diphenyl Ethers 
(PBDEs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by Ion Chromatograph. 

50 ppm 

Phthalates 
With reference to EN 14372: 2004, by 
solvent extraction and determined by 
GC-MS. 

50 ppm 

Hexabromocyclododecane 
(HBCDD)  

With reference to USEPA 3540C, by 
solvent extraction and determined by 
GC-MSD. 

10 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
Test for Cd/Pb/Hg/Chromium (VI)/PBBS/PBDES Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

*2: If the result of spot test is positive, Chromium VI would be determined as detected.   
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely 

Take the Aqua solution as plating component and stripped body as substrate component 

For non-metal part 
For metal part 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Add absorbent in a 
combustion flask & 
place weighed sample in 
equipment 

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 
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(Ⅳ) Measurement Flowchart: 
 
 Test For Phthalates Contents  
 Reference Method: EN 14372: 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or 
cutting 

Weigh sample and add 
organic solvent 

By solvent extraction 

Concentrate the extract 
and make up with 
organic solvent 

Analyzed by GC-MSD  
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(Ⅳ) Measurement Flowchart: 
 
Test For Hexabromocyclododecane (HBCDD)  
Reference Standard：USEPA 3540C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by 
statute or otherwise, except in the event of our gross negligence or wilful misconduct. 

 

 
 
 

Sampling/grinding or cutting

Weigh sample and add organic 
solvent 

By soxhlet extraction 

Concentrate the extract and 
make up with organic solvent 
 

Analyzed by GC-MSD 
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Applicant: Littelfuse Philippines Inc. Date : Jul 26, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : POM Delrin 500P 
Date Sample Received : Jul 20, 2012 
Date Test Started : Jul 21, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item White Plastic 
Pellets 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) ND 
Bromine (Br) ND 
Iodine (I) ND 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item White Plastic 
Pellets 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) ND 
Dibutyl Phthalate (DBP) ND 
Benzyl Butyl Phthalate (BBP) ND 

Others 
Hexabromocyclododecane (HBCDD) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Jul 20, 2012 
Test Period  : Jul 21, 2012 To Jul 25, 2012 

 
 
 
(Ⅱ) RoHS Requirement: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm) 
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for 
homogeneous material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples 
are totally dissolved and determined 
by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex C, by alkaline 
digestion and determined by UV-Vis 
spectrophotometer. 

1 ppm 

Polybrominated 
Biphenyls (PBBs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Polybrominated 
Diphenyl Ethers 
(PBDEs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by Ion Chromatograph. 

50 ppm 

Phthalates 
With reference to EN 14372: 2004, by 
solvent extraction and determined by 
GC-MS. 

50 ppm 

Hexabromocyclododecane 
(HBCDD)  

With reference to USEPA 3540C, by 
solvent extraction and determined by 
GC-MSD. 

10 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
Test for Cd/Pb/Hg/Chromium (VI)/PBBS/PBDES Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

*2: If the result of spot test is positive, Chromium VI would be determined as detected.   
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely 

Take the Aqua solution as plating component and stripped body as substrate component 

For non-metal part 
For metal part 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Add absorbent in a 
combustion flask & 
place weighed sample in 
equipment 

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 
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(Ⅳ) Measurement Flowchart: 
 
 Test For Phthalates Contents  
 Reference Method: EN 14372: 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or 
cutting 

Weigh sample and add 
organic solvent 

By solvent extraction 

Concentrate the extract 
and make up with 
organic solvent 

Analyzed by GC-MSD  
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(Ⅳ) Measurement Flowchart: 
 
Test For Hexabromocyclododecane (HBCDD)  
Reference Standard：USEPA 3540C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by 
statute or otherwise, except in the event of our gross negligence or wilful misconduct. 

 

 
 
 

Sampling/grinding or cutting

Weigh sample and add organic 
solvent 

By soxhlet extraction 

Concentrate the extract and 
make up with organic solvent 
 

Analyzed by GC-MSD 
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Utju,
ULSAN
KOREA

lssued Date: 2011. 11. 04 Page 1of3

The iollowing merchandise was submitted and identified bythe client as:

AYAU 11 -O45ol

C521o-Tin Ptated

Phospher Bronze

2011. 10.28

2011 .  f 0 .31  l o  2O i1 .11 .  04
Forfurther details, please refer to following page(s)
SGS Korea tested the sample(s) sotected by applicantwith following results.
Based on_the pefiormed tests on submitted sample(s), the resutts comptywith the RoHSDirective 2002/95/EC and its subsequent amenomefis.

SGS Korea Co. Ltd, /cimhae Laboretory

Sharploss Park
Jonadan Lee
Taehee Kang
Jongsir Lim/Testing PeBon

SGS Flle No.

Product ilahe

Item No./Part t{o.
Recelved Oate

T€t Perlod

Test Result8
Test Peformed

Conclusion

qrilr"€
Thomas Hwang / Glmhae Lab. Mgr
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Test Report No. 16gol olLrcrsnveur r -olsor
Sample No.
Sample Oescrlption
Item No./Part No.
Materlals

AYAU11-04501.001
C521GTin plated

Phospher Brohze

fssued Date: 2011.11|. 04 page2of3

4hh reference ro IEC 62321.2000, tcp
ryith refercnce to tEc 6232112008, tcp
t\4rh rcfercnce to tEc 62321:2008, rcPHexavalent Chromium (CrVt) Bv bortino

water exlraction. \ /lth rcfercnce to tEc 6232t.2008

Plcture of Sarhpte as Received:

NOTE (l) N.D. = Not detected.(<MDL)
(2) mg/kg = ppm
(3) MDL = Method Deteclion Limit
(4)-=Noregulation
(5) *' = Qualitative analysis (No Unit)
(6) ' = Boiling-water-extraction:

N€gative = Absence of CrVl coating
Positive = Prcsence ofCrVl coating;the detected concentration in boiling-water-extraction
solution is equat or greater than 0.02 mg/kg with 50 cm2 sample surface area.



SGS
Test Report No. re gor otrcrsevru,r oaso,r

Testing Flow Chart for

Cd/Pb/Hg

Mechanic_Sample

Sample lrleaau rement

Acld Dlgestion with
Microurave/Hotplate

Filtration

Regidue

The-sample6 were dissolved totally by pre-conditioning method according to above flow chart for Cd,pb,Hg.Section Chief : Sharpless Park

NOTE. (1) N.D. = Not det€cted.(<lrDL)
(2) mgr'kg = ppm
(3) [rDL = Method Detection Limit
(4)-=Noregulation
(5)'* = Qualitative €nalysi6 (No Unit)
(6) ' = Boiling-water-ext€ction:

Negative = Absence of CrVl coating
Positive = Pr€sence of CrVl coating; the detected conc€ntration in boaling-watea-€xtraclion
solution is equalor ge€terthan 0.02 mg/kg with SO cm2 sample surfuce area.

Mechanic_Sample

ls6ued D€te: 2011.11.04 page 3 of 3

RoHS:Cd/Pb/Hg/Cf . Testing

cr 6+ 
cr 6+

Nonmetaltic trlaterial

Adding Extraction Solution

Heating to 90-9s.c
for Extractlon

Filtration and pH AdJustnent

Adding 1,5-Diphenytcarbazide
for Colo. DeveloDment

UV-Vis

DATA

ltlechanic_Sample

Sample iieasurement

Spot Test,/ Boiting
Water Extraction

Adding 1,5-
Diphenylcabazide

for Color Development

A Red Color Indicates
the Presence of cr6+

DATA

DATA
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Applicant: Littelfuse, Philippines Inc. Date : Dec 27, 2011 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Metal  
Part Number : 65Mn 
Date Sample Received : Dec 22, 2011 
Date Test Started : Dec 23, 2011 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
 
 
 

 
 



  

  

  

 
 
 
 
 
  

 
 Number : TWNC00238069 

Test Conducted 

Page 2 of 5  
Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2400．6602-2401 

 

(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
(1) (2) 

Heavy Metal 

Cadmium (Cd) content ND ND 
Lead (Pb) content ND ND 
Mercury (Hg) content ND ND 

Chromium VI (Cr6+) content (mg/kg with 50cm2) 
Negative  
(< 0.02) 

Negative  
(< 0.02) 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 
 < = Less than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
 Negative = A negative test result indicated positive observation

was not found at the time of Test. 
 

Tested Components  
(1) Silvery Metal Base Material 
(2) Silvery Plating Layer 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu  

 
Date Sample Received : Dec 22, 2011 
Test Period  : Dec 23, 2011 To Dec 26, 2011 

 
 
 
(Ⅱ) RoHS Requirement: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for 
homogeneous material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples 
are totally dissolved and determined 
by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex B, by boiling water
extraction and determined by UV-Vis 
Spectrophotometer. 

0.02 
mg/kg with 50cm2 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
Test for Cd/Pb/Hg/Chromium (VI) 
Reference Standard：IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

 
*2: If the result of spot test is positive, Chromium VI would be determined as detected.   

End of Report 
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized water and add 
diphenyl-carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Analyzed by UV-VIS 

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely 

Take the Aqua solution as plating component and stripped body as substrate component 
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Applicant: Littelfuse Philippines Inc. Date : Jul 27, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Aluminum Material 
Date Sample Received : Jul 20, 2012 
Date Test Started : Jul 21, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Silvery Metal 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content 14 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content (mg/kg with 50cm2) Negative (< 0.02) 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 
 < = Less than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
 Negative = A negative test result indicated positive observation 

was not found at the time of Test. 
 

Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 
 

Date Sample Received : Jul 20, 2012 
Test Period  : Jul 21, 2012 To Jul 27, 2012 

 
 
 
(Ⅱ) RoHS Limits: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 

 
The above limits were quoted from Annex II of 2011/65/EU for homogeneous 
material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) 
content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) 
content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples are 
totally dissolved and determined by 
ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex B, by boiling water 
extraction and determined by UV-Vis 
Spectrophotometer. 

0.02 
mg/kg with 50cm2 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
 
Test For Cd/Pb/Hg/Chromium (VI) 
Reference Standard：IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or cutting 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Analyzed by UV-VIS 

By spot test  

Get 50cm2 sample

Boiling water 
extraction 

Metal 
Polymers / 
Electronics 

Negative*2 
Confirm the tested 
samples are 
totally dissolved 
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Remarks: 
*1: List Of Appropriate Acid： 

Material Acid Added For Digestion 

Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

 
*2: If the result of spot test is positive, Chromium VI would be determined as detected.   

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by 
statute or otherwise, except in the event of our gross negligence or wilful misconduct. 
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PROVINCE CHINA.
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SampleName Ste€!
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Tested Sample/Part D€scriptiod Metal wiih silver-gey cover layer
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-MDL = Method Detection Limit
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Applicant: Littelfuse, Philippines Inc. 
LIMA Technology Center, Lipa City, 
Malvar, Batangas 
 
 

Date : Dec 27, 2011 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Neon Lamp sub-assay 
Date Sample Received : Dec 22, 2011 
Date Test Started : Dec 22, 2011 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
(1) (2) 

Heavy Metal 

Cadmium (Cd) content ND ND 
Lead (Pb) content 78 ND 
Mercury (Hg) content ND ND 
Chromium VI (Cr6+) content (for non-metal material) ND ND 
Chromium VI (Cr6+) content (by boiling water 
extraction on metal)(mg/kg with 50cm2) 

-- -- 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND ND 
Dibrominated Biphenyls (DiBB) ND ND 
Tribrominated Biphenyls (TriBB) ND ND 
Tetrabrominated Biphenyls (TetraBB) ND ND 
Pentabrominated Biphenyls (PentaBB) ND ND 
Hexabrominated Biphenyls (HexaBB) ND ND 
Heptabrominated Biphenyls (HeptaBB) ND ND 
Octabrominated Biphenyls (OctaBB) ND ND 
Nonabrominated Biphenyls (NonaBB) ND ND 
Decabrominated Biphenyl (DecaBB) ND ND 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND ND 
Dibrominated Diphenyl Ethers (DiBDE) ND ND 
Tribrominated Diphenyl Ethers (TriBDE) ND ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND ND 
Decabrominated Diphenyl Ether (DecaBDE) ND ND 

Halogen Content 
Fluorine (F) ND ND 
Chlorine (Cl) ND ND 
Bromine (Br) ND ND 
Iodine (I) ND ND 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) -- -- 
Dibutyl Phthalate (DBP) -- -- 
Benzyl Butyl Phthalate (BBP) -- -- 

Others 
Hexabromocyclododecane (HBCDD) -- -- 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
(3) (4) 

Heavy Metal 

Cadmium (Cd) content ND ND 
Lead (Pb) content ND ND 
Mercury (Hg) content ND ND 
Chromium VI (Cr6+) content (for non-metal material) ND ND 

Chromium VI (Cr6+) content (by boiling water 
extraction on metal)(mg/kg with 50cm2) 

-- 
Negative 
(<0.02) 

(#) 
Polybrominated Biphenyls (PBBs) 

Monobrominated Biphenyls (MonoBB) ND -- 
Dibrominated Biphenyls (DiBB) ND -- 
Tribrominated Biphenyls (TriBB) ND -- 
Tetrabrominated Biphenyls (TetraBB) ND -- 
Pentabrominated Biphenyls (PentaBB) ND -- 
Hexabrominated Biphenyls (HexaBB) ND -- 
Heptabrominated Biphenyls (HeptaBB) ND -- 
Octabrominated Biphenyls (OctaBB) ND -- 
Nonabrominated Biphenyls (NonaBB) ND -- 
Decabrominated Biphenyl (DecaBB) ND -- 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND -- 
Dibrominated Diphenyl Ethers (DiBDE) ND -- 
Tribrominated Diphenyl Ethers (TriBDE) ND -- 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND -- 
Pentabrominated Diphenyl Ethers (PentaBDE) ND -- 
Hexabrominated Diphenyl Ethers (HexaBDE) ND -- 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND -- 
Octabrominated Diphenyl Ethers (OctaBDE) ND -- 
Nonabrominated Diphenyl Ethers (NonaBDE) ND -- 
Decabrominated Diphenyl Ether (DecaBDE) ND -- 

Halogen Content 
Fluorine (F) ND -- 
Chlorine (Cl) 272199 -- 
Bromine (Br) 2257 -- 
Iodine (I) ND -- 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
(3) (4) 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) ND -- 
Dibutyl Phthalate (DBP) ND -- 
Benzyl Butyl Phthalate (BBP) ND -- 

Others 
Hexabromocyclododecane (HBCDD) ND -- 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 
 < = Less than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
 Negative = A negative test result indicated positive observation 

was not found at the time of Test. 
 # = Due to the insufficient sample area, reduced total sample 

surface of 10 cm2 was used and the dilution factor was 
adjusted accordingly. 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Dec 22, 2011 
Test Period  : Dec 22, 2011 To Dec 27, 2011 

 
 
 
(Ⅱ) RoHS Requirement: 

Restricted Substances Limits  

Cadmium (Cd) Content 0.01% (100ppm) 
Lead (Pb) Content 0.1% (1000ppm) 
Mercury (Hg) Content 0.1% (1000ppm) 
Chromium VI (Cr6+) Content 0.1% (1000ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm) 
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for 
homogeneous material.  
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Cadmium (Cd) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Lead (Pb) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested 
samples are totally dissolved and 
determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 

With reference to IEC 62321 edition 
1.0:2008 in clause 7, by microwave 
digestion until the tested samples 
are totally dissolved and determined 
by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) 
content (for non-
metal material) 

With reference to IEC 62321 edition 
1.0:2008 in annex C, by alkaline 
digestion and determined by UV-Vis 
spectrophotometer. 

1 ppm 

Chromium VI (Cr6+) 
content (by boiling 
water extraction on 
metal)(mg/kg with 
50cm2) 

With reference to IEC 62321 edition 
1.0:2008 in annex B, by boiling water
extraction and determined by UV-Vis 
Spectrophotometer. 

0.02 
mg/kg with 50cm2 

Polybrominated 
Biphenyls (PBBs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Polybrominated 
Diphenyl Ethers 
(PBDEs)  

With reference to IEC 62321 edition 
1.0:2008 in annex A, by solvent 
extraction and determined by GC-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by Ion Chromatograph. 

50 ppm 

Phthalates 
With reference to EN 14372: 2004, by 
solvent extraction and determined by 
GC-MSD 

50 ppm 

Hexabromocyclododecane 
(HBCDD) 

With reference to USEPA 3540C, by 
solvent extraction and determined by 
GC-MSD 

10 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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(Ⅳ) Measurement Flowchart: 
Test for Cd/Pb/Hg/Chromium (VI)/PBBS/PBDES Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

 
*2: If the result of spot test is positive, Chromium VI would be determined as detected.   
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely 

Take the Aqua solution as plating component and stripped body as substrate component 

For non-metal part 
For metal part 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Add absorbent in a 
combustion flask & 
place weighed sample in 
equipment 

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 
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(Ⅳ) Measurement Flowchart: 
 
 Test For Phthalates Contents  
 Reference Method: EN 14372: 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or 
cutting 

Weigh sample and add 
organic solvent 

By solvent extraction 

Concentrate the extract 
and make up with 
organic solvent 

Analyzed by GC-MSD  
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(Ⅳ) Measurement Flowchart:  
 

Test For Hexabromocyclododecane (HBCDD)  
Reference Standard：USEPA 3540C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or cutting

Weigh sample and add organic 
solvent 

By soxhlet extraction 

Concentrate the extract and 
make up with organic solvent 
 

Analyzed by GC-MSD 
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Tested Components: 
 
(1) Lamp (Mixed All Parts) 
(2) Blue Resistor With Golden/Yellow/Red/Green Printing (Mixed All 

Parts) 
(3) Black Cable Jacket With White Printing 
(4) Silvery Metal Wire 

End of Report 
 
 
 

 



  

  

  

 
 
 
 
 
  

 
 Number : TWNC00238070 

Test Conducted 

Page 11 of 11  
Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2400．6602-2401 

 

Photo 
 
 
 

 

 
 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 
 
 

1

2

4

3 











a

CTI #-/#.ffi]ry!
Test Report

Report No, RLN8E000090170001 Page I of4

Applicsnt YUEQING HUIFENG ELECTROPLATE FACTORY
Address NO528,XIANGTA WEST ROAD,BEIBAIXIANG TOWN,\'IJEQING CIry

ZHEJIANG PROVINCE,CHINA.

The following sample(s) ard sample information was/rvere submitt€d rrd identili€d by/on the
behalf of tb€ client
Sarnple Name Tin Plating
SamDle Received Date !!1.12.2012
Testing Period lul. \2,201210 Ivl. 14,2012

Test Requ€sted As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),
Hexavalent Chomium(Cr(Vl)) in the plating of submitted sample(s).

Test Resul(s) Please rcfer to the following page(s).

TLid by

Ap(ovcd by

Rrei*edby VJo /"tt*
Jul. 14,2012

Tcst Metbod

T€st Item(s) Test M€thod EouiDment( s)
MDL

Lead(Pb) Plaring layer test method (ln-house
method) and IEC 62321:2008 Ed.l S€c.9

ICP-OES 2 mCil(g

cadmium(Cd) Plating layer test method (ln-house
method) and IEC 62321:2008 Ed.l Sec.9

ICP.OES 2 mg}(C

Meroury(Hg) IEC 62321:2008 Ed.l Sec.7 ]CP-OES .2 .&&c

Hexavalent chromium(c(vl)) IEC 62321:2008 Ed.l Anne\ B

Ih!

No. 13431669

Ca!! Lrlilt r.h4io.!(ili,fbo)Co.!rt 7-8f,'-l. ddis A-No.750.ft Al[rR€4c5i!ffiNiSbo'AaEiaS'6li

c l l r r p r ' t s t | N G , t r l n ' r a '  9 ' i ^ r  c o n t o f t a | o r i
l j i r " . n  i l i  - ' .  r j . r q  n r  i  .  r .  , :  I  i  i  " t i r - '  . } r i . - r '  !  ' J  : : r

'f;' ';01i,u, ,..,

Awoecd Sigldory
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Reoort No. RLNBE000090170001 Page 2 of 4

R€sult(s
Cotriedt

Lead(Pb) 258 mglkg

Cadmium(Cd) N.D.

Mercury(Hg) N.D.

T€sted ltem{s) Conclusion
Hexavalent Chromium(C(VI)) Negative

TestedSample/PartDescription Silveryplating

Note The weshed plating had been dissolved totally tested for L€ad, C.dmium'
Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg,&g = ppm = pafis per million
-Negative = Absence ofC(VI), the detected C(VI) concentration in the boiling water

extmction solution is less than 0.02 mg&g with 50cm2 sample surface area used.

c a r i l F t  M r l N o  N l t F r i ^ t , c r l a L  C o h t o e A r l o r , l  '  '  a 0 0  6 i n t  t 1 1

l f " - : r !  r ' , , ,  . , j , r r '  r ' . !  r ' t N :  - r r : i  j  , i . ' , -  )  n / !  l ' I ' '  r ' _ r



GTI #)ffi,rejry|

Report No. RLN88000090170001

Test Process
1. Le.d(Pb),Cadmium(Cd)

2, Mercury(Hg)

3. Hexrval€nt Chromiutn(Cr(VD)

caNlp !  f  [511f rL :  r1 ] Ia r rA i  ru t tA l  r :4J$Po l  a I roN
: . r r . ! . ,  r ; :  i r  l r r '  , .

Select a test sample

ftaasuong atout 50crn?

Take out tbe substrale aft€r

the phl.ing had been dissolved

Trarlsfa ihe ptaiinA digcslive

soluiion into a volumekic flask
AGlyrcd by ICP-OES

a

Test Report
Page 3 of4

Dlgest salopl. |ll rrrcrowave
drgeslisn ovm

VDry Ashing/
Alkali Fusior/

Fifi.rarion

Solulion

Sel.cl a l.st seple

m€asuring aboul 50+5cnf

Adjusr the pH valu.
Arlalyred by UV-\4s



a

GTI #m"ffiiFl
Test Report

Report No. RLNBE000090I7000I Page 4 of4

Photo(s) of the sample(s)

'it'|* End of repot *+*

The test r€port is effective only with both signature and specialized stamp. The result(s) shown in this
report refer only to the sample(s) tested. Without written approval of CTI, this report can't b€
reproduced except in full.

,4 'ni  i ,0,  . . , ,ca' l tp6 IasTlNG rNl !p l {a l ro l lAr  contonAr lo} l
: 1 t  !  : i r  . n  - i  ! ,
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Testing Period

T€st Requested

Test Report
Report No. RLN8E000088420002 Page I of4

Applicant YUEQINC DONGFENG FASTENERS COMPANY

A.ldr€ss NO528,SOUTHSTREET,BEIBAIXIANGTOWN,YUEQINGCITY ZHEJIANC
PROVINCE,CHINA.

The following sample(s) and sample itrformation was/wer€ submitted and identili€d by/on the

beh.lfofthe client
SampleName Zinc Plating

SamDle Received Date Jul. 2, 2012
Iul. 2, 2012 ta lul. 5, 2012

As specilied by client, to test Lead(Pb), Cadmium(Cd), MercuryGg),
Hexavalent Chromium(Cr(Vl)) in the plating of submitted sample(s)

T€st R€sult(s) Please refer to the following page(s).

T.sttxt by

&frovldby

Rd,icc,rdby W /ttl*

Ju l .5 ,2012Datc

No. 13431686

ca!! I'ria ltudirr0.Iirls)coJd. ?-&r,Jdditg AJo.tSoclurg)nl! R"4c-sir DklicNiibo"A4i!&crb'

c I N l l E  I E S I ] t i G  r r ' r i l p k ^ i r o f l A L  c o e P o l a l l o n r
i ( n ! . ' 1  -  i l i l i , { r ' r r

T€st Method

Test Item(s) Test Melhod
M€asured

Equipmen(s)
MDL

Lead(Pb) Plaring layer t€st method (ln-house
method) and IEc 62321:2008 Ed.l Sec.g

tcP-oEs 2.,l:.gks

cadmium(cd) Plating layer t€st method (In-house
nethod) and IEc 62321:2008 Ed.l S€c.9

ICP.OES 2lilSke

Mercurf (Hg) Plating layer test nethod (In-house
meihod) and IEC 62321:2008 Ed.l Sec.7

ICP-OES 2 tliSkg

H€xaval€nt Ch.onium(Cr(Vl)) IEC 62321:2008 Ed.l Annex B

Alproecd SiSmtY
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est
T€sted ltem(s) Content
Lead(Pb) N.D.

Cadmium(Cd) N.D,

Mercury(Hg) N.D.

Test€d lt€m(s) Concl|rsion

Hexavalent Chrcmium(Cr(Vl)) Negative

T€st€d Sample^'art D€scription Light blue plating

Note: Thelvashed plsting had b€en dissolved totally tested for Lead, Ctdmium'
Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
-Negative = Absence ofC(VD , the detected Cr(VI) concentmtion in the boiling water

extraction solution is less than 0.02 mg,&g with 50cm2 sample surface arca used

' ; :
C f l { l i !  t t s l l h c  i f l } l t l r l t i r 0 r l A l  a O F P : J R A l r r J N  ' t  ' i l l o  1 i 7 4 3  : i r

r .  : . , 1 ,  ,  i  ,
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Report No. RLNB8000088420002

Test Proc€ss
l Lead(Pb),Cadmium(Cd)

M€rcury(Hg)

c t r ' o r  I t ,  n  J  i r ! ! ! r ' . \ r ' u t r ^ L  L . F p r o a r ' o N

Take out thc substrate afr.r

lhc plal.ing had b.ar dissolved
Select a t+sl salnple

mcasuring about 50crIP

Trarsfd the plaing di8.3live

solulion ndo a volurnf,ric
tu)alyred by ICP-OES

Test Report
Page 3 of4

J i . , ; . ; , , ,  , , ,

Take oul the subslrate afr€r

ibc plalmg had b.en dissolv.d
Sclect a t6st sanpll

m.asuiing aboul 5oc|Il

Trarsfd the plaling diSesiive

solution int-o a vohxnekic flaskArErrzed by ICP-OES

3. Hexavalent Chromiun(Cr(Vl))

Selecl a t.s! sanple

m€asuring atoui 50a5crrp

Adjusi ihc pH €rue
Ambzed by Uv-vrs
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Photo(s) of the sample(s)

*** End of repofi +*+

The test report is effective only with both signature and specialized starnp. The result(s) shown in this

report r€fer only to the sample(s) tested. Without written approval of CTI, this report can't b€

reDroduced exceDt in full.

,  r d o 0  F 7 3 3  t . , lC ! t i r F I  I t S I l N 6  r N l l p t i A i i C r ' l A l  C O F P O i A I ] O r
u r , , i  l r . r r . . r ' : . ,  !  !




