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ICP Test Report Certification Packet 

  

Company name : Littelfuse, Inc. 

 

Product Series:  J - Case 

 

Product #:  495xxx Series 

    

Issue Date:  August 17, 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 495 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 048410 Element - Lubaloy x 425 Alloy 3-20 

2 080625 Element – Olin 194 Alloy 3-20 

3 080624 Element - Olin 151 Alloy 3-20 

4 057898 Black Colorant 3-20 

5 057336 Housing 21-26 

6 057893 Cover – Clear Colorant 27-35 

7 057785 Pink Colorant 36-44 

8 057786 Green Colorant 45-53 

9 692536 Solder 54-58 

10 057892 Natural Colorant 59-64 

11 057787 Red Colorant 65-71 

12 057784 Base Colorant 72-75 

13 057891 Cover – Violet Colorant 76-84 

14 425498 Foil-White Hot Stamp 85-93 

15 057349 Housing 94-100 

16 057881 Yellow Colorant 101-109 
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Test Report Number : TWNC00214669 

 

Authorized By: 
On Behalf Of Intertek Testing Services 
Taiwan Limited 

 
 
K. Y. Liang 
Director 

This report shall not be reproduced 
except in full, without the written 
approval of the laboratory. 
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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 

 

Applicant: Littelfuse S.A. de C.V. Automotive 
Business Unit 

Date : Jul 07, 2011 

 Blvd. Fausto Z. Martinez #1800 Col. 
Magisterio Seccion 38 C.P. 260170 
Piedras Negras, Coahuila Mexico. 
 
 

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : HOUSING NYLON  
Part Number : 057336 
Date Sample Received : Jul 05, 2011 
Date Test Started : Jul 05, 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 Yellow 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 

 
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 05, 2011 
Test Period  : Jul 05, 2011 To Jul 07, 2011 
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(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.  

 
 
(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-MSD 
and further HPLC 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-MSD 
and further HPLC confirmation when 
necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by ion chromatography 

50 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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

End Of Report 
 
 
 

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

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
flask 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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Director 
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Applicant: Littelfuse Philippines Inc. Date : Jul 06, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : COVER CLEAR COLORANT  
Part Number : 057893 
Date Sample Received : Jul 02, 2012 
Date Test Started : Jul 02, 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 Clear Yellow 
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 Clear Yellow 
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 02, 2012 
Test Period  : Jul 02, 2012 To Jul 05, 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 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 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  



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00265152 

 
Test Conducted 
 

Page 8 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) 6602-2410 

 

(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, S.A. de C.V. Date : Dec 21, 2011 
 Blvd. Fausto Z. Martinez #1800 

Col. Magisterio Seccion 38 C.P. 
26070 Piedra Negras, Coahuila, 
Mexico 
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : PINK COLOR CONCENTRATE  
Part Number : 057785 
Date Sample Received : Dec 19, 2011 
Date Test Started : Dec 20, 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 
Pink Plastic Pellet

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 
Pink Plastic Pellet

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 : Dec 19, 2011 
Test Period  : Dec 19, 2011 To Dec 21, 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 

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 ASTM D3421-75, by 
solvent extraction and determined by
GC-MSD or GC-FID 

10 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 
 
 
 

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 09, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : HOUSING (GREEN)  
Part Number : 057786 
Date Sample Received : Jul 02, 2012 
Date Test Started : Jul 02, 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 Green 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) 9543 
Bromine (Br) ND 
Iodine (I) ND 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item Green 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 02, 2012 
Test Period  : Jul 02, 2012 To Jul 06, 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 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 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, S.A. de C.V. Date : Dec 01, 2011 
 Blvd. Fausto Z. Martinez #1800 

Col. Magisterio Seccion 38 C.P. 
26070 Piedra Negras, Coahuila, 
Mexico 
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : SOLID CORE SOLDER  
Part Number : 692536 
Date Sample Received : Nov 28, 2011 
Date Test Started : Nov 29, 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 
Silvery Metal 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content 250 
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  
 

Date Sample Received : Nov 28, 2011 
Test Period  : Nov 29, 2011 To Dec 01, 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, S.A. de C.V. Date : Aug 11, 2011 
 Blvd. Fausto Z. Martinez #1800 

Col. Magisterio Seccion 38 C.P. 
26070 Piedra Negras, Coahuila, 
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Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : RED COLOR CONCENTRATE  
Part Number : 057787 
Date Sample Received : Jul 29, 2011 
Date Test Started : Aug 01, 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 
Red 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 

 
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 29, 2011 
Test Period  : Aug 01, 2011 To Aug 05, 2011 
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(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.  

 
 
 
(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 
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(Ⅲ) Test Method: 
Test Item Test Method Reporting Limit 

Polybrominated 
Biphenyls (PBBs)  

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

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by 
calorimetric bomb with oxygen and 
determined by ion chromatography 

50 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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

End of Report 
 
 
 

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

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
flask 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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TEST REPORT 

 

 

APPLICANT 

 

 

Littelfuse, S.A. de C.V. 

Blvd. Fausto Z. Martínez 1800, Col. Magisterio Sección 38, Piedras Negras, Coahuila 

Ing. María Valdez 

 

 

SAMPLE DESCRIPTION 

 

One (1) group of submitted samples said to be : 

Sample Description Series 495/895/995 

Item No. 
1) N/P 057784 Colorant Blue 

 

Country of Origin NP 

Buyer's Name NP 

Supplier's Name NP 

Date sample received 2011-05-19 

Testing period 2011-05-23 to 2011-06-09 

******************************************************************************************** 
 

 
TEST CONDUCTED 

 

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

******************************************************************************************** 

 

 
CONCLUSION 

 
Sample 
Number Testing item Conclusion Failed component Failed result 

1 N/P 057784 Colorant Blue 
Pass 

See Result summary 
--- --- 

******************************************************************************************** 
 

 

 
 

 

 

 

 
 

 
 

 
TEST CONDUCTED 
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1) N/P 057784 Colorant Blue 
 

TEST RESULT SUMMARY FOR RoHS DIRECTIVE : 
 

TESTING ITEM 
Ω  RESULT (ppm) 

Limit  
(1) 

Cadmium (Cd) content  ND 0,01% (100 ppm) 

Lead (Pb) content  ND 0,1% (1000 ppm) 

Mercury (Hg) content  ND 0,1% (1000 ppm) 

Chromium (VI) (Cr
6+

)  ND 0,1% (1000 ppm) 

POLYBROMINATED BIPHENYLS (PBBs)  
Total  ND 0,1% (1000 ppm) 

Monobromobiphenyl (MonoBB)  ND --- 

Dibromobiphenyl (DiBB)  ND --- 

Tribromobiphenyl (TriBB)  ND --- 

Tetrabromobiphenyl (TetraBB)  ND --- 

Pentabromobiphenyl (PentaBB)  ND --- 

Hexabromobiphenyl (HexaBB)  ND --- 

Heptabromobiphenyl (HeptaBB)  ND --- 

Octabromobiphenyl (OctaBB)  ND --- 

Nonabromobiphenyl (NonaBB)  ND --- 

Decabromobiphenyl (DecaBB)  ND --- 

POLYBROMINATED DIPHENYL ETHERS 
(PBDEs)   Total ND 0,1% (1000 ppm) 

Monobromodiphenyl (MonoBDE)  ND --- 

Dibromodiphenyl (DiBDE)  ND --- 

Tribromodiphenyl (TriBDE)  ND --- 

Tetrabromodiphenyl (TetraBDE)  ND --- 

Pentabromodiphenyl (PentaBDE)  ND --- 

Hexabromodiphenyl (HexaBDE)  ND --- 

Heptabromodiphenyl (HeptaBDE)  ND --- 

Octabromodiphenyl (OctaBDE)  ND --- 

Nonabromodiphenyl (NonaBDE)  ND --- 

Decabromodiphenyl (DecaBDE)  ND --- 
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TESTING ITEM 
▲ RESULT (ppm) 

(1) 

Fluor (F) content  ND 

Chlorine (Cl) content  ND 

Bromine (Br) content  ND 

Iodine (I) content ND 

 
 
 
 
 
 
|ppm = parts per million based on dry weight of sample. 

µg/cm
2
 = microgram per square centimeter. 

mg/kg WITH 50cm
2
 = milligram per kilogram with 50 square centimeter. 

< = less than. 

ND = Not detected. 

The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for homogeneous material.  
 
These Accreditations only apply for the methods listed in such. Not accredited under EMA Ω. 
 

Prepared and checked by： 

For Intertek  
 
 
 
 
 
 
 
 
Laboratory Manager 
 

  
The Official Mexican Standard NOM-008-SCFI-1993 establishes like separator 
decimal the comma (,).  

 
 
 
NOTE :DecaBDE IN POLYMERIC APPLICATIONS IS EXEMPTED ACCORDING TO   
       ROHS DIRECTIVE AMENDMENT 2005/717/EC. 

 
# =ACCORDING TO IEC 62321, A POSITIVE RESULT INDICATES THE PRESENCE OF 
Cr(VI) COATING. IT IS THE Cr(VI) CONCENTRATION DETECTED IN THE 
BOILING-WATER-EXTRACTION SOLUTION AND SHOULD NOT BE INTERPRETED AS 
THE Cr(VI) CONCENTRATION IN THE COATING LAYER OF THE SAMPLE. 
 
REMARK :  AS REQUESTED BY THE APPLICANT, COATING WITH BASE MATERIAL OF 
TESTED COMPONENTS OF THE SAMPLE  MX11-1036-01  WERE TESTED TOGETHER. 
 
 
 
 

Test method： 
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Sample 
Number 

Testing item Ω  Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 
Chromium VI (Cr

6+
) 

content  
With reference to USEPA 3060, by 
EPA 7196 

QHU2010-61p76,78 2011-05-26 MELA 20,0 

 
 

Sample 
Number 

Testing item Ω  Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 

POLYBROMINATE

D BIPHENYLS 

(PBBs) 

Determined by GC-MSD 2011-000307-PCL 2011-06-09 
▲ 

CONT 
50,0 

1 

POLYBROMINATE
D DIPHENYL 
ETHERS (PBDEs) 

Determined by GC-MSD 2011-000307-PCL 2011-06-09 
▲ 

CONT 
50,0 

 
 
 

Sample 
Number 

Testing item Ω  Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 Lead (Pb) content With reference to USEPA 3052, by EPA 6010 MET2010-40p144 2011-05-26 MARY 5,0 

 
 
 

Sample 
Number 

Testing item Ω  Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 Cadmium (Cd) content With reference to USEPA 3052, by EPA 6010 MET2010-40p144 2011-05-26 MARY 2,0 

 
 
 

Sample 
Number 

Testing item Ω  Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 Mercury (Hg) content With reference to USEPA 7471 by USEPA 7471 MET2010-40p139 2010-05-23 RNC 0,25 

 
 
 

Sample 
Number 

Testing item ▲ Testing method 
Quality control 

Batch: 
Analysis 

 Date: 

Analyzed 

 By: 

Reporting limit 
ppm  

1 Fluor 
With reference to EN 14582:2007 by 
calorimetric bomb method with oxygen and 
determined by ion chromatography 

2011-000307-PCL 2011-06-09 
▲ 

CONT 
30 

1 Chlorine 
With reference to EN 14582:2007 by 
calorimetric bomb method with oxygen and 
determined by ion chromatography 

2011-000307-PCL 2011-06-09 
▲ 

CONT 
30 

1 Bromine 
With reference to EN 14582:2007 by 
calorimetric bomb method with oxygen and 
determined by ion chromatography 

2011-000307-PCL 2011-06-09 
▲ 

CONT 
30 

1 Iodine 
With reference to EN 14582:2007 by 
calorimetric bomb method with oxygen and 
determined by ion chromatography 

2011-000307-PCL 2011-06-09 
▲ 

CONT 
30 
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Applicant: Littelfuse, S.A. de C.V. Date : Jul 04, 2012 
 Blvd. Fausto Z. Martinez #1800 

Col. Magisterio Seccion 38 C.P. 
26070 Piedra Negras, Coahuila, 
Mexico 
  
  

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : COLORANT VIOLET  
Part Number : 057891 
Date Sample Received : Jun 26, 2012 
Date Test Started : Jun 26, 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 Violet 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 Violet 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 : Jun 26, 2012 
Test Period  : Jun 26, 2012 to Jul 03, 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 Annex II of 2011/65/EU for homogeneous 
material. 

 
 
 

 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00264350 

Test Conducted 
 

Page 4 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) 6602-2410 

 

(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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Appl icant  I

T€st R€Dort Nuniber. Th'}JC00240941

,tal tr  1,9, 2072L i t t e l f u s e ,  S .  A .  d e  c . V .
Blvd. Faustso z.  Mart inez #1800
C o 1 .  M a g i s t . e r i o  S e c c i o n  3 8  C . p .
26070 Piedra Negras, Coahui la,  Mexico

One (1) group of submiLred

Part Nunicer.
Date Sanple Received
Date Test Start.ed

samples said to be I
WHTTE FOIL
425498
Jatf ,  16, 2412
Jar!  1,6, 2412

Test Conductsed :
As request.ed by the appf icant,  for detai ls please refer.  to atstsached pages.

On Behalf  Of htertsek
Taiwan LimiLed

Director

This repoits shal1 not be reproduced
excepts in ful l ,  wi thouE Lhe wi i t ten
approval of the laboratory.

Incrtek T€stlng Sewices Taiwan L1d.
3F., No.423, Ruiguang Rd., Neihu Oistricl, Taipei 114, Taiwan, R.O.C.

aflas*&&6aEAa
114 6lLfi^fl[Hri* 42318 |

Tel: (+8a0-2) 6602-288S 2797-8845 Fa* (+846-2) 6602-2,r{)0 . 6602-2401



Nua'loer : TWNCo0240941
Tests Conductsed

( I ) T'est Result Sumary :

Test I tem
Result  (ppm)

Whitse Plast ic Fi lm
E6.vtr tLtal

Cadmium (Cd) cont.ents \D
Lead (Pb) contsent N'D
Mercuiy (Hg) contents ND
Chromium VI (Crh')  content I\'D

Polybr@irat€tl Biph€ayls (pBBs)
Monobrominaled Biphenyls (UonoBB) ND
Dj-brominated Biphenyls (DiBB) ND
T/ibrominated Biphenyls (Tr.iBB) I\D
Tetrabrominaled Biphenyls (TetraBB) \-D
Penlabrominated Biphenyls (pentaBB) ND
Hexabrominated Blphenyls (EexaBB) I\ID
Heplabrominated Biphenyls (HeptaBB) I\D
Octabroninated Biphenyls (OctaBB) ND
NonabrominaLed Biphenyls (NonaBB) I\'D
Decabrominaled Biphenyl (DecaBB) \D

Polybr@irat€al Diiheayl Eth€ra (PBDE8)
Monobrominated Diphenyl Ethers (MonoBDE) ND
Dibrominated Diphenyl Etshers (DiBDE) ND
Tribrominated Diphenyl Ether.s (TriBDE) I\'D
Tetrabr.oininaled Diphenyl Ethers (Tet.raBDE) \'D
PentsabrominaLed Diphenyl Ethers ( PentaBDE) N'D
Hexabrominaled Diphenyl Ethers (HexaBDE) ND
HepLabrominaLed Diphenyl  Erhe, .s  (heplaBDE) \'D
octabrom ind Led Dipheny-L Ethers tocraBDE) ND
Nonabromi. ]dEed D-phenyl  Ethers (NonaBDE) ND
Decabrominated D:p l^e,1y l  ELher (DecaBDE) ND

Ealogen Conlent
ND

C h l o r i n e  ( C 1 ) 5 8 3 7
Bromine (Br) ND
rod ine  ( r ) ND

Intertek Testing Servicas Taiwan Ltd.
8F., No.423, Ruiguang Rd., Neihu Districl, Taipei 114, Taiwan, R.O.C

EEAEft*&68'EAE
114 altfifrflEH)tH423 n 8l

TeL (+686-2) 6602-2088 . 2797{885 Fa. (+88&2) 6602-2a00 6602-2401
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Number : TWNCo0240941
Test Conductsed

( I )  T e s t  R e s u 1 t sSurnmary :

Test I tem
Results (ppm)

White Plastsic Fi lm
Phth.lat€a

Di  (2-ethy lhexyl  )  Phthalatse (DEHP) ND
Dibu.yl PhEhalare (DBp ) ND
Benzyl Butsyl Phtshalate (BBP) ND

f,tsh€ra
Hexabromocyclododecane (HBCDD) ND

Remarks: ppm = Parts per mi l l ion based on weight of tesred sample = mg/kg
ND = Nots derecLed

Responsibi l i ty of  Cheinists :

Datse Sample Received : LTan
Test Period

Irene Chiou / Kevin Liu / Cathy Chen

L 6 , 2 0 1 , 2
16, 20!2 Io Jar,  L9, 2012

{tr)  RoHS Requirement:

The above l imits were quoted from 2002/95/EC and amendment.  2Aa5/6a8/EC tar

Inten€k T€tlng services Taiwan Ltd.
8F., No. ,123. Ruiguang Rd., Neihu Disind, Taipei 114. Taiwan. R.O.C.

aEirr$&&&64'F/nA
114 elLfifrflE#X$423fr 8t

Ter (+88&2) 6602-2888 - 279ru885 Fax (+88G2) 6602-2400 6602-2401

Restr icted Substsances Limits
Cadrnium (Cd) Content 0 . 0 1 *  (  1 0 o p p m
Lead (Pb) Contsent 0 . 1 t 10 0 0ppm
Mercury (Hg) Contents 0 ,  1 9 l00oppm
Chromiun VI (Cr." ' )  ConEenE 0 .  1 t 100oppm
Pofybrominated Biphenyls (PBBS) 10 0 oppm
Polybrominated Diphenyl EhLers (PBDES) 10 0 0ppm
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Numlcer :  TWNCo0240941
Test Conductsed

(l l l )  Test Method:
Tests ILem Test Method Reportsing Limit

Cadmium (Cd) content

With reference to IEC 62321 edit ion
1 . 0 : 2 0 0 8  i n  c l a u s e  8 / 9 / 1 0 ,  b y
microwave digesLion unt i f  the

d-ssolved and oeLermired by ]cp

2 ppm

Lead (Pb) contenL

With r .eference lo IEC 62321 edit ion
1 . 0 : 2 0 0 8  i n  c l a u s e  8 / 9 / 1 0 ,  b y
microwave digesl ion unt i l  the
testsed sarnples are total ly
d  s s o l v e d  a n d  d e r  e  m - n e d  b y  I C P
oEs.

Uer.cury (llq) content

W  l l  r e t e r e n c e  L o  E C  6 2 3 2 - t  e d i t i o n
1 . 0 : 2 0 0 8  i n  c l a u s e  7 ,  b y  m i c r o w a v e
d ' g e s E i o n  u n r  : -  r  I  e  L e s l e d  s a m p l e s
are tota l ly  d issolved and

Chromium VI (Cr6*)
wlth reference ro IEc 62321 edits ion
1 . 0 : 2 0 0 8  i n  a n n e x  C ,  b y  a l k a l i n e
digestion and determined by UV Vis
spectrophotometser .

1 ppm

Polybrominated
jrrpnenyrs isljris )

Wi th reference ro rEC 62321 edi t ion
1 . 0 : 2 0 0 8  i n  a n n e x  A ,  b y  s o l v e n t
extracLion and determined by GC MS
and furlher HPIC DAD confiirnation
\^rnen necessary.

s ppm

Polybrominaled
Diphenyl Ethers
(PBDES)

1.0:2008 in annex A, by solvent.
extraction and deter.mined by GC-MS
and further HPLC-DAD conf irmat. ion
when necessary.

5 ppln

Halogen ConEenL
With reference tso EN 14582r2007 by
calorimetsric bomb wiEh oxysren and
delermined by Ion Chromatograpb

50 ppm

PhEhala!es
i { i th reference to ASTM D3421-75, by
solvent extiaction and decermined by
GC-MSD or GC-FID

10 ppm

uexabromocycl. ododecane
(HBCDD)

l\Iitsh reference tso USEPA 3540C, by
solvent extracEion and delernined by
GC-MSD

10 ppm

Remark: Reporl ing l imit  = Quant i laLion l imit  of  analyte in sa.nple

Intertet Tesring services Taiwan Ltd.
8F. No 423, Ruiguang Rd., Neih! OBlrict, Taipei 114, Taiwan, R.o.c

raaEiania6€ FAE
1 14 6itfi t!HEl*)El? 423 S 8 1l

7et: (a&2r66o2-2a8 2197i885 Fa:(+88F2)6602-2400 6602-211{)1



Test Conductsed

{IV) Measurenent Florchar!:
Test.  for Cd/PblEglChromium (Vr) /PBBS/PBDES
Reference Standard: IEC 6232L ediLion 1.0:

Nunlcer I  TWNCo0240941

ConEents
2 0 0 8

For non rera1 parr

* 1 :  L i s t
Acid Added for Diqeslion

Polvmers HNO1 HCl,  HF,  H'O) HIBOr
Metals HNOI HC],  HF

IX{O1 HCl, r{1O' HBF!

'2r  I f  the lesul t  o f  spo!  lest  is  posi t ive,  chronium vr  would be detemined as detected.

Intertek Tesdng S€rvices Taiwan Ltd.
8F., No. !r23, Ruigoang Rd., Neihu District, Taipei 114, Taiwan. R.o c.

aEAA&*&6AEi A
114 elLfi ^HE*)bt*423ti8|l

Tet (+88C2) 6602-28€3 . 27974885 Fd: (+88G2) 6602-2400 6602-2401

sample prelaralion

Take sdple ard imerse into ro srrip p1a!!rg layer

stop the stripping ltocedure upon color change complerely

Take lne Aqua solution as pLatinq .onponenr and srripped body

uake u! with deionized

carbazide solutior

appropriat€ acid 
_

conftm the tesred
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Numlcer I  TWNCo0240941
Tests Conductsed

(W) MeasureneEt Flowchar!:

Test for Halogen Contsents
Reference stanalard : EN 14582

Sdplinq/grinding o!

Adcl absorbent in a
conbustion ftask &
place weighed sdple in

Fitl oxygen into
calorinetric bonb

Isnite then leave the

Intert€k Tstlng Services Tai{,an Ltd.
8F., No. ,r23, Roig uang Rd., Neihu Di6t cl, Taipsi 1 1,r, Taiwan, R.O.C.

iEAEhN&,6E.FAA
114 6lbfi^fi8*)sB423S 8l

Terr (+88d2) e602,28a8 . 27973885 Fax (+88t2) 6602-2400 6602-2401
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Numlcer :  TWNCo0240941
TesL Conducted

(M Measurenent Flowchart:

Test For Phthalates Contsents
Reference Method: EN 143'12. 2004

SmpLing/qrindins

weiqh 5dp1e and add

Concentlate the extlact
and nake up with

tdalyzed by GC MSD

Intertsk Testing Sewlce3 Taiwan Ltd.
8F., No.423, Ruiguang Rd., Nsihu oirtrici Taipeill4, Taiwan, R.o.c

aErill&s&6€FzaE
114 6lb-iEfi*E*)tlt 423 & I I

fet:t+@2\661J2-2a@ 2it97-8885 Far: (+886-2) 6602-2400 - 6602-2(11



Nunlcer :  TWNCo0240941
TesE Conducted

(M MeasurenLent F1o\,rchart:

Tesl For Heebromocyclododecane (HBCDD)

Reference s tandard  :  USEPA 3540C

Weigh 6a!4)1e and add orqaoic

By soxhleE exEraction

concentiate the extlact and
@ke up wilh olqanic solvent

Analyzed by GC MSD

End of ReporE

Inten€k Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu Dislnd, Taipei 114, Taiwan, R.O.C

eEAE*Stq#AFAa
114 A*iFfrflElit)gB423 s 8l

T€r (+8862) 6602-2333 . 279748A5 Fd: (AAG46602-24@ 6602-2401
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Numlcer : TW]\IC00240941
Test  Conducted

PhoEo

Intertek T€ nq Servlces Talwan Ltd.
8F., No.423, Ruigoang Rd., Neih! Oislricl, Taipei 114, Taiwan, R.O.C.

+EAE&N&6€FAE
114 al t6h*E*rrE423t8l

7et:{+A8€.2\@2-248a 219?i885 Fd:t+8892) 6602 2400 6602 2,101

















 

      

  

 
 
 
 
 
 
 
 

 
Test Report Number : TWNC00265159 

 

Authorized By: 
On Behalf Of Intertek Testing Services 
Taiwan Limited 

 
 
K. Y. Liang 
Director 

This report shall not be reproduced 
except in full, without the written 
approval of the laboratory. 
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Applicant: Littelfuse, Inc. Date : Jul 06, 2012 
 800 E. NORTHWEST HWY 

DESPLAINES IL 60016 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : YELLOW COLORANT  
Part Number : 057881 
Date Sample Received : Jul 02, 2012 
Date Test Started : Jul 02, 2012 

 

 
Test Conducted : 

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

 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00265159 

 
Test Conducted 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item Yellow 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 Yellow 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 02, 2012 
Test Period  : Jul 02, 2012 To Jul 05, 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 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 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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