
 

 1 

ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 

 

Product Series:     Midget Fuse 

 

Product #:             KLKR Series 

 

Issue Date:  October 22, 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 Coordinator>  

 

(1)  Parts, sub-materials and unit parts 

This document covers the    CCMR-Fuse with Cap/Lead     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：RoHS Compliant with exemption 6C: Lead in Copper Alloy whose concenration is 

not greater than 4% in rejection cap for KLKR003. 
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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)  
1 923-080  Cap      3-9 

2 927-293  Solder  10-14 

3 882-363-001  Brass Disc  15-18 

4 692532 Solder     19-23 

5 090169 Filler-Silica Sand  24-31 

6 082xxx-001 Element – 99% Cu Sn plated (082201-001) 32-38 

7 685xxx Element-Pure Ag 39-43 

8 909-5x  (039144-039145) Body Melamine 44-50 

9 082394 55% Cu 45% Ni 51-60 

10 090190  Filler            61-67 

11 082xxx Element-5% by weight Ag Clad Cu (082342) 68-72 

12 082xxx Element- Ag plated Cu (082363) 73-78 

13 901-182 Rubber 79-87 

14 692264 Solder Overlay  88-93 

15 923-088 Rejection Cap 94-98 
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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) 6602-2410 

 

Applicant: Littelfuse, S.A. de C.V. Date : Oct 12, 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 : CAP KLK FUSE  
Part Number : 923-080 
Date Sample Received : Oct 04, 2012 
Date Test Started : Oct 05, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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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) 6602-2410 

 

(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. 
 # = Due to the insufficient sample area, reduced total sample

surface of 25 cm2 was used and the dilution factor was
adjusted accordingly. 

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

 
Responsibility of Chemist :Irene Chiou / Kevin Liu  

 
Date Sample Received : Oct 04, 2012 
Test Period  : Oct 05, 2012 To Oct 11, 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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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 
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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 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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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 
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(Ⅳ) Measurement Flowchart: 
 

 Test for Cd/Pb/Hg/Chromium (VI) 
Reference Standard：IEC 62321 edition 1.0:2008 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00279924 

 
Test Conducted 
 

*THJ0279924* Page 5 of 7 
 
 
 

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 

 

 
 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00279924 

 
Test Conducted 
 

*THJ0279924* Page 6 of 7 
 
 
 

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 

 

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. 

 

 
 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00279924 

 
Test Conducted 
 

*THJ0279924* Page 7 of 7 
 
 
 

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 

 

 
Photo 

 
 

 
 

 
 
 
 



  

  

  

 
 
 
 
 
  

 
Test Report Number : TWNC00216205 

 

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. 

 
 

Page 1 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 

 

Applicant: Littelfuse, S.A. de C.V. Date : Jul 20, 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 : Cap Solder 
Part Number : 927-293 
Date Sample Received : Jul 14, 2011 
Date Test Started : Jul 14, 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 
Grey Metal 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content 353 
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 14, 2011 
Test Period  : Jul 14, 2011 To Jul 20, 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 : Jul 19, 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 : Disc  
Part Number : 882-363-001 
Date Sample Received : Jul 14, 2011 
Date Test Started : Jul 14, 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 27 562 
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. 
 # = Due to the insufficient sample area, reduced total sample 

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

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

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

 
Date Sample Received : Jul 14, 2011 
Test Period  : Jul 14, 2011 To Jul 19, 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.  

 
 
 



  

  

  

 
 
 
 
 
  

 
 Number : TWNC00216207 

Test Conducted 

Page 4 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 

 

(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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 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 : WIRE SOLDER .100 DIA - ROHS 
Part Number : 692532 
Date Sample Received : Jun 28, 2011 
Date Test Started : Jun 28, 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 221 
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 : Jun 28, 2011 
Test Period  : Jun 28, 2011 To Jul 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 : Oct 12, 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 : SILICA SAND  
Part Number : 090169 
Date Sample Received : Oct 04, 2012 
Date Test Started : Oct 05, 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 
Submitted Samples 

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 : Oct 04, 2012 
Test Period  : Oct 05, 2012 To Oct 11, 2012 
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(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) 
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 

 
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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

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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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.   
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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. 

 
 
 

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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The following sample(s)

S€mple Description
Buyer/Order No.
Sample Receiving Date
Testing Period

lest Result(a) Plea6eefer to next page(s).
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Test Report
POLYFILAG
OBERALLI\4ENDSTRASSE

T66i R.6ultls)

PART t.lAME No.1

No.: CE/2011/84950 Dale :2O114ZO1

2OA, CH63OO ZUG / SWITZERLAND

Page'.2 of 7

t I] t l

SILVER COLORED METAL WIRE (INCLUDING THE PLATING LAYER)

Te3t lt6m(s) Unit Method MDL
R.3ult
No,l

Cadmium (Cd) mg/Kg
With reterence to IEC 62321r 2008 and
perfomed by ICP-AES.

n.d.
Lead (Pb) mgKg 24
Mercury (Hg) mS/kS n.d.
Hexavalent Chromium Cr(Vl) With reference to IEC 62321: 2008 and

pedormed by Boiling \r€ter ext€ction
Method.#

Negative

Sum of PBBS

mgikS With reference to IEC 62321: 2008 and
perfomed by GC/MS.

n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.o.
Pontabromobiphenyl n.d,
Hexabrcmobiphenyl 5 n.o.
Heptabromobiphenyl n.d.
Octabromobiphenyl 5 n.d.
Nonabrornobiphenyl 5 n.d.
Dec€bromobiphenyl 5 n .d .
Sum of PBOEa n.d.
Monobromodiphenyl ether n.d.
Dibromodiphenyl ether 5 n.o.
Tribromodipheny! ethe. 5 n.d.
Tetrabromodiphenyl ether n.d.
Pentabromodiphenyl ether n.d.
Hexabrcmodiohenvl ether 5 n.d.
Heptabromodiphenyl ether 5 n.o,
Octabromodiphenyl ether n.o,
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.
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tl]tIlltltfltttltPOLYFILAG
OBERALLMENDSTRASSE 2OA, CH€3OO ZUG / SWITZERLAND

Test ltem(s) Unit method MDL
Result
No.1

Halogen
Halogen-Fluorine (F)
(CAS No.: 14762-94-8)

mg/Kg With reference to BS EN M5A2,2007.
Analysis was perfomed by lC.

50 n,o,

HalogenChlodne (Cl)
(CAS No.: 22537-1s1)

50 n.d.

Halogen-Brcmine (Br)
(CAS No.r 10097-32-2)

50 n.d.

Halogen-lodine (l)
(CAS No.i 14362-44-8)

50 n.d.

Note :
1. mg/kg = ppm : 0.1wf/6 = 1o00ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
4 - " - "=No tRegu la led
5. '" = Qualitative analysis (No unit)
6. # = a. Positive means the presence of CrVl on the tested areas

b. Negative mgans the absence of C l on the tested areas
The dgteci€d concentration in boiling-lvater-ext€ction solution is equalor greaterthan 0.02 mg/kg with 50 cm,
tested areas.

7. The sample(€) was/wer6 analyzed on behalfof the applicant as mixing sample in one testing. The above result(s)
was^^/€re only giv€n as the informality value.
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according to belo\ / flo /

POLYFILAG
OBERALLMENDSTRASSE 2OA, CH63OO ZUG / SWITZERLAND

1) These sample6were da66olved totally by pre-conditioning method
a Cf' test method excluded )

Name of the pe6on who made measurement: Climbg€at Yang
Name ofthe pe6on in charge of measurement: Troy Chang3)

ICP-AES

Sample Material Dige€tion Acid

S1eel, copper, aluminum, sold€r Aqua regia, HNO3, HCl, HF, HrO,

Glass HNO3/HF

cold, platinum, palladium, ceramic Aqua regia

Silver HNO3

Plastic H2SO1, HrOr, HNq, HCI

Othe.s Any acid to totral digestion

ii. irei,.or if *q oy t . cop-
r " ,g .oo-maa"J ' * .6b i " - ' *dco^d ' * "6 .Edrcn ico@isbdM!os@]b
i.*ddb" -'d l,nsdd 6 *,* i5r

*l iq:i";* @"* -;d.." **o.ooiss
r,s.ry - r" 

"rd;^ 
a * -nd .

rtf:r:: r1lirtii+ 1l i s6 io,t,e tTe t r s lo:)2e 'r7 ffiar(om

Acid digestion by suitable acid
depended on difierent sample
mderial (as belo\ , iable)

Micro\rave digestion with

HNO/HCVHF

Heat to appropriat€

temperature to e,\tract

Cool, filter digestate

through filter1) Alkal iFusion
2) HCltodissolve

at 540 nm by UV-VIS
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PBB/PBDE
1) lllanE of the person
2) MnE of the person

analytical FLOW cHART
who nEde npasurenEnt: Ronran Wong
in charge of nEasurenent Troy Chang

Scrcen analysis

" " " " " 1 " " " " " "

Sanple extraction/
So*rlet rEthod

ConcentratdDilute
E)dracbd solution

First testing process -----t

Optional screen process -.--

Confinmtion process - .>

-s."pb---_-]--------r-------
[S-r-tp]-j-a"arn"-_l-----r----

Ft ler

Analysis by GC/liS
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Analytical flow chart of halogen content

1) Name of the p€rson who lmde rneasuredEntr Rita Chen
2) llan€ of the person in charge of nEasurerEdt: Troy Chang

Page: 6 of 7

comoad N]r]F,j!:ir.. I tiir lt{!l; ;]]rltl.1!- . r. irtsih-{} I 11 FiT . f!l r19i!+l

fi"JHl"l;liiii',i!',i.iwi;c"ry"';ti"-"c*""tc"t.^a s
riu*-t i*n d..",; ''jbl.n bi... .d c.d*" 6, €
. a " ' ' i i a - - o e , " a a . ^ * * ' ; . n b a d " i s d l b d i b m a i o ; d k . d h ;

; ; ; q ; ; ; ; oo ,4a t ; . : 6 . ? .€
6@- -hsd ; "db . - "b1 .

r L -  I  I  i d l L a i

Sarple pretreatrnent / Separation

Weighting and putting safipte in cell

Orygen Bomb Cofibustion / Absorption

Dilution to fixed volurne

Analysisw€s perfornEd by lC
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* The teeted sample / pa is maaked by an arrow if ifs shown on ih€ pholo. '

" End of Report -
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Appl icanE:

l!€at R€polt Nuniber TWNC00240910

Jatf ,  20, 2072r  i  r f 6 l  f " q a  D h i r i n n i n o <  T r -

LTMA Technology Cent.er., Lipa Citsy,
Malvai, Batangas

c : n n l 6  n 6 c ^ r i ^ f i  ^ h .

One (1) group of suLfi\itted

Part Nurber
h . F 6  < . 1 1 6 1  6  D a ^ 6 i  t , a A

Date Teslr SEarEed

samples said tso be :
'  q , 7 6  e i  l  v a r  c t T i ^

: 6 8 5 > o o (
|  Jan 16, 2012
I Jan 16, 2012

TesE conducted :
As requested by the appl icanE, for deEai ls please refer !o aEEached pages.

r , ,  F h ^ 7 i  z 6 a  P \ / .

on Behalf  of  hEerEek
Taiwan Limited

Test ing Services

K. Y. l iang
Director

This reports shal1 not be reproduced
excepts in ful l ,  wi tshouts the wri tsten
approval of the laboral:ory.

Intertek Testing S€wlces Taisran Ltd.
8F., No.423, Ruiguang Rd., Neihu Di6t ci, Taipei 114, Taiwan, R.O c

A E a\S+*r*xq6t fRa\;l
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Nuricer :  T!,1NC00240910

Test Conductsed

( I ) Test Result Summary :

(u l  KoHs KequrremenE:

The above l imirs were quotsed from 2002/95/EC and amendments 2005/6IAlEC for
homooeneous natser ia1.

Remarks: ppm = Parts per mi l l ion based on weight of tested sample = mg/kg
ND = Nots detectsed
< = Less tshan
mg/kg with 5ocm'z = mi lLigram per ki logram wiEh 50 square cent imetsre

NegaEive = A negat ive tesL result  indicaEed posit ive observat ion
was not found at the t ime of Test.

Responsibi l i ty of  ChemisL :  I rene Chiou /  Kevin Liu

Date Sa$p1e Received : ,Ja \6, 2012
Test Period |  'Jan 16, 2412 To JaI]  20, 2OI2

Intert€k Testing Se.vlces Taiwan Ltd.
8F., No.423, Ruiguang Rd., Neihu Distrlct. Taipei114, Taiwan, R o C.

4 g a\':Si*r&11.1' tr IEa\ 61
114 6 iLt  ]^{Exi jLr*423 *8*

Teti(+886-2) @02-288a 2?97-8885 Fa: (+88G2) 6602-2'100 6602-2401

Resul t  {ppm)

si lvery Metal

Eeavy lilelal

Cadmium (Cd) content ND
l,ead (Pb) content ND
Mercury (ltg ) contsent ND
Chromiun VI (Crh+) conlent (ms/kg witsh 50cm') N e s a t i v e  ( <  0 . 0 2  )

Restsr ictsed Substances Limitss

Cad,nium (Cd) Contenl 0 . 0 1 t  (  1 0 o p p m )
Lead (Pb) ConLent 0 . 1 t  (  1 0  0 o p p m )
Mercury (Hg) ConEen! 0 1 8  ( 1 0 0 o p p m )

ChromiLrm vI  (cr6t )  Content 0 1* (  100oppn)
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Nurnber :  TWNCo0240910

Tests Conduct.ed

( l l l )  Tests Method:
Test I lem Tesl  Method Repo]:ting I,imit

admium (Cd)

With reference Lo IEC 62321 edits ion
1 . 0 : 2 0 0 8  i n  c l a u s e  8 / 9 / 1 0 ,  b y
microwave digest. ion unt i l  Lhe tsested
samples are total ly dissolved and
deternined by ICP-OES.

2 ppm

Lead (Pb) contenE

wirh reference to TEc 62321 edits ion
1 . 0 : 2 0 0 8  i n  c l a u s e  8 / 9 / 1 0 ,  b y
microwave digrest ion unt i l  the rested
samples are total ly dissolved and
determined by ICP OES.

2 ppm

l4ercury (Eg)

With reference to IEC 62321 edits ion
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
digest. ion unt i l  the tsestsed samples are
tsotal ly dissolved and detsermined by
I C P  O E S .

2 ppm

(ms/ks witsh s0cm'?)

t { i th reference to IEC 62321 edits ion
1 . 0 : 2 0 0 8  i n  a r m e x  B ,  b y  b o i l i n g  w a t e r
extractsion and detsermined by W-Vis
SpecLrophotomeLer .

o , a 2
mg/kg with 5ocm'?

Remark: Report ing l imit  = Quant iLat ion l imiE of analyte in sample

Intertek T$ting Servic€s T.iwan Ltd.
8F., No.423, Ruiguang Rd., Neihu Oislricl, Taipei 114. Taiwan, R.O.C

A El a\lir*ft&?} tr rEa\ 5l
114 6 jhF E i! 6S /i,!| 423 !l I *

ret: (+&2) 6@2-2aB 2n7{885 Fa* (+88F2)6602-2400 6602-2401



Number :  TWNCo0240910

Test ConducLed

( IV) ueasurenent Flowchart :

Test Eor Cd/ Pb /HSlchromium (VI)
R e f e r e n c e  S t a n d a r d :  I E C  6 2 3 2 1 -  e d i t i o n  1 . 0 : 2 0 0 8

11:  L is l  Of  Appropr ia le
Acid added Fo! pigestion

lo lor .Hcl ,  HF,  H:O,,H]BO3
taNor.Hcl , t lF
:lNOr HCL H,O, HBF!

*2:  I f  Ehe lesu1t  of  spot  tes!  is  posl t iwe,  chroniN vI  would be detern ined as detected.

End of Reports

Page 4 of 5
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sanPli.g/glindins or cutting

l,take up with deionized
wa!e! ald add dipnenyl
calbazid€ solution

Analyzed b, rrv vrs

confim Ehe tesred

Amlyzed by rcP ols



Nunlcer : T!,1NC00240910

Tests Conducted

Photo

Intertek Testlng Sedices Taiu,an Ltd.
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Test Report Number : TWNC00269229 
 

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 
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Applicant: Littelfuse Philippines Inc. Date : Aug 06, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Body (Melamine)  
Part Number : 039144 
Date Sample Received : Jul 30, 2012 
Date Test Started : Jul 30, 2012 

 
 
 

 
Test Conducted : 

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

 
 
 
 
 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00269229 

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

Test Item 
White 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) 264 
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 30, 2012 
Test Period  : Jul 30, 2012 To Aug 03, 2012 
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(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) 
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. 

 
 
 
(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-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 

 
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 
 

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. 

 
 
 

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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Photo 
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ELSCHUKOM ELE(TROCCHUTZKOUMNENTENB,{U GMBH
GEWERBESTRASSE 87, D-98669 VEIT,SDoRF, GERUANA

f t6(No. )  :  cEl2012l10837 E S ( D , r e )  :  2 0 1 ? / O l / t t  F  * . ( p a 8 e )  ,  r  o t  l 0

l[| II [rall ]

r|d,t € +ls
(Utri t )

,{i{trt ttt.ttf'l
Etl{t
(rDL)

s*
(Re6u l  t )

N o . 1
t tlt*rt& / su! of PBB6

*+rFf 6232r. 2oo\lir, tlR,*aE
itd,/€z*d,iFjr l .  /  rcit !  .ererence
to  IE€ 6232r:  2008 and Perforaed
by rc/MS.

- * # f  /  v o n o b r o n o b  '  p h e n y  t
: i *# i t  /  DibroEobiphenyl
- : . - ;ASS /  Tr  ibronobi  phenyl

@ iAl f i  i t  /  T€trabfooob
. ' ' ; *Si t  /  P€n rabromob,  phenv I
n i l l$ *  /  Hexabromobi  phe.y l

i *# i f .  /  Heprabromohi  phe iyL

\ i t#  i i  /  o . rab!omob ipheny L
,L; {#+ /  Nonabrosob iphenvl

t l - , *#X /  Dec,bronobiph€nyl

tilt*t&+ / sld of PBDEs
- ,ASA&. /  Monob.onod,Dhenvl  erher
i - tA$*! t  /  Di  bronodiDhen' r  ether
: ; *#X6d /  T.  i  bromodi  Dhenvl  et ler
@A'sEi{  /  TeLrabromod,Dhehvt  e rher
. ' ' tA#Xid /  Pentab.onodi  Dh€nvr  ether
, r&S'* l t .  /  H€x.bronodiphe.vr  erhe.
+; i#X6d /  Heptab.onodi  phenyt  ether
, \ ' i *Si td /  octabronodi  phenvl  ether
/ ( , ; *SSe /  Nonabronodi  phenyl  €ther
+ A S * &  /  D e . , b r o a o d i p h e n v r  e  t h e .

i f  /  f ia toeer

6 *  ( n )  /  B a l o s € n - F l u o r i n €  ( F )  ( c  s
N o . :  1 . { 7 6 2 - 9 , t - 8 )

mg/ Rg

4+Bs EN 14s82,2007, ,)( lF+,{ i* t
&,r i r4.  /  x irh rereren.e to Bs EN
1 4 5 8 2 : 2 0 0 7 .  A n a l y s i s  w a s

5 0

& *  ( n )  /  H a l o s e . - c n l o r i n e  ( c l )  ( c A s
N o . :  2 2 5 3 7 -  1 5 -  1 )

5 0

&f (*)  /  Haroren-Bronine (Br) (cAs
N o . :  r 0 0 9 7 - 3 2 - 2 )

5 0

6f  (4)  /  Halogen-Iodin€ ( l )  (cAs

: { o . :  1 4 3 6 2 - 4 4 - 8 )
5 0

prsG) rss€d rh 31*r rcpod 6i^d *
c f f i pa i y  r i -  i ,  l t  ! f i  i , r . i ; i , t n t J ; :  L t  i . t , 11  , l . r i . t r  : t . l q rL , r J : t t ! .
Tbkdooh6dE$sdbyhecompa . ' gqedb€Ge fu ra | cond lo i so l seN€p i ^€ddvedg tavaadeoocq

s9oBbrv  s ro i t s c  ema idb6do . !

i : l : , i i l . - , , , , l r ad l o r r r e rD  r+s6 io l z4n r  @wlnm
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Test Report l f ,4(ro.)  :  cE/2012/raa3?

ELSCHTJrcM ELEKTROSCHUTZKOMPONENTENMU GMBH
GEWERBESINSSE 87, D.98669 \IEII,SDOXF, GE!.],{N]\Y

Efi<Date) :  2or2/01,/ \L qt*(par€) :  a of 10

]||1tI|a |||[[ll|t

f i i i ( N o t e ) :

l .  m g / k g  :  p p n ; 0 . l q t %  =  1 0 0 0 p p o

? .  n . d .  :  N o r  D e t € c t " d  ( , t . * * )

3.  UDL = Merhod Der€ct ion L in i r  ( t>*1Hi t , lEfRf t )

4.  -  :  Not  R"s" lared G*4,+t ld)
5.  . * :  Qual i rat ive anatys is  (No u" i t )  A,Er I# ( .S(F. ta)

6.  # = a.  Posi t iv€ neans the p.esence of  CrVI  on lhe resred areas
(p" 

" i t i ,. *.,F r{l it E d,{A,rl4 i 1! jt )
b.  N€sat ive  neans the  abse.ce  o f  CrVI  on  rhe  tes ted  a .eas
{ Nesa t i ve A i irl :{ E$ *1A trl:{ 7r ll rt)

T h e  d e t e . t e d  c o n c e n r r a t i o h  i .  h o i l i n g - v z r e r - e x t . a c r i o n  s o t u t i o n  i s  e q u a l  o r  a r € a t e f  t h a n  0 . 0 2  n s l k a , i t h
50 cn:  tesr€d areas.  /  AA, i i t l , {>o.02 ns/ks wj th S0 cnz ( rested areas)

?. **.t"i i ,r l i i te*A+"=f,./.**EAinl,"lt,*[+f6trieAxj:t***.Tjt*.4+lEr{+_+iq6{1+!.
(The sanp les  was/ {e re  ana lyzed on  heha l r  o r  the  appr ica ! t  as  n i r ing  sanp le  in  one res t ihg .  The above
r e s u l t s  w a s / w e r €  o n L y  g i v e D  a s  r h €  i n t o r n a l i t y  v a l ! e . )

Pm4*it* .(Retetence InlorDat ion) |  !A+ 2oo6/r22tvE (Direct i ,e 2006/122lEc)
( 1 ) l*1r,t{ arrr.,ittrisr{&n,r!st*ttf {.ae,Erir}etr*.a++d.i,ao. 005%.

(May no t  be  p laced on  the  narke t  o r  !sed  as  a  subs tance or  cons t i tuent  o f  t reparar rons
€ q u a l  t o  o r  I i g h e r  t h a n  0 . 0 0 5  %  6 y  n a s s . )

(2)t*4trx4rrfli+fr&rai+d.s4.A,%{.4#i+:1p**4}an#*,,4dpFos-tr.4x!-}*6}a&rEr6i€,r.it4pFos€!
,iA+'ild,i,t!o.1%, n,Ar$"s*.*{UtS.#rf , j' *prcsirfi*& lt f A9S:i[d.)i,Arugr.z.
( M a y  n o t  b e  p l a c e d  o n  t h e  m a r k e r  i n  s e n i - l i n i s h e d  p r o d u c l s  o .  a r r i c l e s ,  o r  p a r r s  r h e r e o f ,  i f  t h e
c o n c e n t r a t i o n  o f  P F o s  i s  e q l a l  t o  o r  h i g h e r  t t a n  0 . 1 %  b v  n a s s  c a l c u r a t e d  w i r h  r e f e r € n c e  r o  t h e  m a s s  o f
s t r u c t u r a l l y  o r  n i c r o s t r u c t u r a l l y  d i s t i n c t  p a . t s  t t r a t  c o n r a i r  P F O S  o r ,  f o r  t € x t i l e s  o r  o t t e .  c o a r e d
nate f ia ls ,  i f  the  anorn t  o f  PFIS is  equa l  io  o r  h ighe.  rhan l j rg ln :  o f  the  coated  na ter ia l . )

c m c a n t  i : )  I  i ,  : ! -  l l  i , r . l , i . l l , n  l  , . t !  l t ! t r : i .  : !  , . ,  : i r r t r l
T h A d o o r c n 6 s s € d b y h e . o m p , . , 9 q e d b b 6 ' r c . a | c o d i o i s o l s

o " i .  " " . . o . . o - . , . . o " . o "
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i t 4 ( N " . ) , cE/20t2/ taa3?

ET.SCHUXOM ELEKTROSCHUTZKOMPONENTENBAU GMBH
GEWERBES]IASSE 8?, D-98669 WII-SDORF, GBMA\Y

* [ S 4 i t ( s t y r € / r t e n  N o . )
( D - 1 )  1 0 1  -  -  2 2 8 .  0
( D - 2  )  r 0 1 . 0 1 2 6 . 0  -
( D - 3 )  r 0 1 . 0 1 2 t . 0  -  -
( D - 4 )  r 0 r . 0 1 2 4 . 0  -
( D - 5 )  1 0 r . 0 1 2 7 . 0 - - -
( D - 6 )  l 0 l  . 0 1 2 9 .  0  -  -
( D - 7 )  1 0 1 . 0 1 7 4 . 0  -
( D - 8 )  1 0 1 . 0 r 7 5 . 0
( D - 9 )  r 0 r . 0 r 7 8 . 0  -  -
( D - 1 0 )  r 0 r . 0 1 ? 5 . 0  -

$\Date)  :  2012/0r / r \  F*(pzse)  :  s  of  r0

t[] [ttt] |ltll

' - -  -  t u n g s t e n  -  t i n n e d E i . e  -  t V ,  S n
-  -  t u n g s t e n  p u r i t y ,  n i c k e l  p L a t e d  r i r e  -  q r ,  N i

-  corp€ f  -  n icke l  {1  anoy  (co t rs ranran)  s i re  _  cuNi . t l
-  -  c o p p € r - ! i c k e l  z i n c - a t t o y  v i r e  ( N S l 8 )  -  C u N i 1 8 Z n 2 0
-  c o p p e r  -  n i c k e l  - a l L o y  s i r e  _  c u N i  2
-  -  c o p p e r  -  n i c k e l  - a l l o y  r i r e  -  C l N i  1 2
-  -  coppe.  -  n rcke t  -a ] ]oy  w i re  -  CuNi  6

-  -  copper  -  n icke l  -a t toy  w i re  -  CuNi  22
-  -  i r o n  -  n i c k e l  - a t t o y  s i r e  -  F e N i 3 6  ( r i v a r )

-  -  -  copper  -  nanganese -  n icke l  -a l loy  v i re  -  CuMnt2Ni

p e(n bid rh s r€d Gpod €ind b
c o m p a d y  a i l  1 /  ! r .  r r . l ' : , r i , ' l : l ; n r ' i  I  r . t  l . i i t i t :  : n , 4 . L r i r i l l

3 p o n s b } t y 6 l o ' 9 c € i l a n d h E d E u
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Test Report
IILSCIiIKOIi IIEKTROsCHUTZKOIIPONENTENBAU GMBH
GEWERBESTMSSE 87, D 98669 VEII.SDoRF, GIRUANry

1 l

f i4(rqo.) , cE/2012/10a37 E!8(Date) :  2012l01/11 F*.(p,r .) r 6 o f 1 0

ll][t[]t ttlfi

2)
3)

#iq,x T 6t *,re I:r'6+ , |ls e, eljg* , ( -ltrad *z;! fh+ ) / These samote€ ree
dissotued lotgrty by Fe-conditming method a@rding lo betN nM chan \ cf i6l hethod erctuded ,
i.Jt{.^ I : it41* / Name of the person wrD made measu€menl: Ctimbs@t yang
jrl{ I ir'. : *4rr+ / Narne or tle p€€on in .harge of medurernern: T.oy chang

6E*+tt,F+d+it*d' / lcP-AEs

N[,?itf /sample MaEnd ,AlC.{,rtltfr / Diqeslion Acd

S€el. copp€r, aluminum, solder
r*, I{*, I.n, n*.*, tnn /
ldua reoia. HNo.. Hct. HF. H,o,
4re.! R* / HNO,1-iF

Gold. dalinum. oalladium. eEmic

4i{ q{.'t {&, i* / H:so., H,o,, HNotr. Hcl
,!^l+ttrt4taa* / any acid 1o total digBtion

p 3G) 6rad rb 3 r€d Gpod €ioor e
compady  i t i l r l /  t u  I : 1 i '  r  i , r , ' j : l i r l , i  :  r . r  i  - : ; i t l l  .  .  ,  r ! , . r t l ! r ! .

f *,' gli*s /Culting. P€pararion

;!ii{il"sfl / samole i,leasuMent

&447: n*.e h d q a|^at $!a{4lifi tri+ T t
rf+) /Acid digeslion by suirabte acid depended on
difierenr sampre maledat (as b€tow tabt€)

.g &/E rn/{ n*irr&)tti lh /
Microuave dig$tion silh HNorHct/HF

,"*5.1{*a,t4ti,Alt+
18' / Heat to apprcpdate

liftlgfl / Hcl to dissolE
46r,iii!*&s / coot,
nller dig€6lale lhrough fner

,!^*aitfre /rdd

r/* ,f *, a l,ra /..,t$., t
,4*'.sAkA s0 nm r!'{

abEolbance at 5)40 nm bY
UWIS
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Test Report
ETSCHUKOM ELE(TROSCHUI'ZXONPONENTENBAU GVBH
CEIERBESTRASSE 87, D-98669 VEILSDORF, GERVJ}.IY

f i , S ( N " . ) ,cE/20r2/ta837 * ( D a t e )  :  2 0 1 2 1 0 1 / 1 1  q * ( p , s " ) t 7 0 t L 0

||ll[tutflru ||[rl

t *d*/ r *4+&+&jft,'E|| / PBB/PBDE anatyticat FLow CHART
. il]li/-F r Aqry / Name otthe peEon \ifro mad€ measurement Roman Wono
r ,Q;{ A t \ r tACq / Name ofthe peEon rl cha€e ofmeasurcment T.oy Cha;g
t rtrl3ttr+ / First tBling proc6s ------t
4#t1Slta,l / Optimal screen pocess ----....
&At:rt / Confmatjon pro@ss -. -.t

Scrcen analysis/ t{Srf

I Sample extmction {ltr;++J I
I soxhrer method *{+qqi I

concentrate/Dilute Extracted sotution
+clRri*/it6

Filter/ +f.t{i&&

Analysis by GC/[4S / {rtB&fi.{*d.+tr

p31st bsrad rh6 rad GPon €f ml be

r y s u b ] d l o b G e ^ e 6 c d i d s o n s d s

l : , ] ' i + . . : i r & l 0 r l 2 s r
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EI,SCHU(OM ELE(IROSCHIITZKOMPONENTEN&{U GVBH
GEWERSDSTTASSE 87, D 98669 \'EI[SDORF, GEL\LAI{Y

lE6(No.) :  cEl2012lr0837 E * ( D a t e )  :  2 0 1 2 l o r / 1 1  F * ( p , e " )

|l] ||||l[![]|ll

tt+fi*#f / Analyticalflow chart of hatogon content
jllt[LF : *.S,* /Nameof the person who made measurement Rita ChenI

I jllt\, F l-l. : tits4 / Name of the peFon in charge of measurcment: Troy Chang

e+8fr16,ifr t
Analysis was performed by lC



fi{s,+E+
Test Report

! t4(No.)  :  cD/2012l10837

ELSCHU(OM ELEKTROSCHTITZKOMA)NENTENBAU CMBH
GETERBESTRASSE 87, D-98669 T'EILSDORF, CER\LA\Y

E S ( D a t e )  :  2 0 1 2 l 0 1 / 1 1  F t k ( p , s " )  :  9  o f  t o

lt] |||lIttt l

*Ji+n(+ft*,af /
Analytical flow chart of Soxhlet extraction (LC/ltS) procedure

r ;{:t/-F : .-i-!9d / Narne of the person who made measurement: Rofian Wong .
r x{fi I l',,i' : ,i,*R / Name of the person in charge of measurement: Troy Chang

( d,t E: A;.+ti,4rUAE+&(*) ' *&:4t{bA& /
Test ltems: PFO9PFOA . Benzotriazole)

*4 / Data

pqstbead rhF bd repod ciiolbe
c o m p . i , f j  :  i r l , ! i i i  r r r : r l , l t r r l , i  . a i  i ; i l t r I  1 , , . , l r i l r t t .

..1r,r.[ 9: i:' i i] ,,* + 86lor)re
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EIICI1UKOM ELEXTRqSCHIT'TZKOIIPONENTEN&qU CMBH
GEIERBESTRASSE 8?, D-98669 VEITSDORF, CERMAM

lE6(No.) :  CEl2012lr0S37 E * ( D a r e )  :  2 0 r 2 l 0 1 / 1 1  F j k ( p a s e )  :  r 0  o f  l 0

rtlftlltnmrl||l|l

' R4 ft'tr*t*+ ' Fl*.+^6ll$ih,rl.*.s/+{i,. .
(The tes ted  sanpte  /  par t  i s  oarked !y  an  ar ro r  i f  i t , s  shoen on  fhe  phoro . )

**  #+j* ,€, (E"d of  Repor i )  **

mrre(s) resbd rh 3 bn Gpod €nior b
c o r F f y  + 1  , r r r , . . i _ i ' i , r , t : r t , i : ) ;  i : i . ] . t  i t i r . - t .  , . I  r - f l r r .
Thsdodne i l 6s l db9s€conpa

;-t ri;i- :::rtr:r .tls6@)rsrar+$6iorrrerr w,!!!d,

10837

10837
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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) 6602-2410 

 

Applicant: Littelfuse Philippines Inc. Date : Aug 06, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Filler (silica sand)  
Part Number : 090190 
Date Sample Received : Jul 30, 2012 
Date Test Started : Jul 30, 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 Transparent Silica 
Sand 

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) 153 
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 30, 2012 
Test Period  : Jul 30, 2012 To Aug 03, 2012 
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(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) 
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. 

 
 
 
(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-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 

 
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 
 

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. 

 
 
 

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 : TWNC00269228 

 
Test Conducted 
 

Page 7 of 7 
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 

 

 
Photo 

 

 
 
 

 
 
 



 

      

  

 
 
 
 
 
 

 
Test Report Number : TWNC00249177 

 

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. 

 
 

Page 1 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 

 

Applicant: Littelfuse Philippines Inc. Date : Mar 26, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Silver Clad Cu Wire with 5% Ag  
Part Number : 082xxx(082375) 
Date Sample Received : Mar 22, 2012 
Date Test Started : Mar 22, 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 Wire 

Heavy Metal 

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

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

 
Date Sample Received : Mar 22, 2012 
Test Period  : Mar 22, 2012 To Mar 26, 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) 

 
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 
 
 
 

Sampling/grinding or cutting 

For different 
material, digest 
the sample with 
appropriate acid*1 
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deionized water 
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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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APPLICANT: LITTELFUSE,INC. DATE: JUN 06, 2012 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
ONE(1) SUBMITTED SAMPLE SAID TO BE WIRE WITH PLATING. 
PART DESCRIPTION : AG PLATED CU WIRE. 
PART NUMBER : 082555. 
DATE SAMPLE RECEIVED : MAY.30, 2012. 
DATE TEST STARTED : MAY.30, 2012. 
*********************************************************************** 

TESTS CONDUCTED: 
   AS REQUESTED BY THE APPLICANT, FOR DETAILS REFER TO ATTACHED PAGE(S) 

*********************************************************************** 
TO BE CONTINUED 
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(I) TEST RESULT SUMMARY: 

TESTING ITEM RESULT (PPM) 

HEAVY METAL                                             (1) 

CADMIUM (Cd) CONTENT  ND 
LEAD (Pb) CONTENT  ND 
MERCURY (Hg) CONTENT  ND 
CHROMIUM VI (Cr6+) CONTENT (mg/kg WITH 
50cm2) 

NEGATIVE (< 0.02) 

 
TESTING ITEM RESULT (PPM) 

HEAVY METAL                                             (2) 

CADMIUM (Cd) CONTENT / PLATING  ND 
LEAD (Pb) CONTENT / PLATING  ND 
MERCURY (Hg) CONTENT / PLATING  ND 
CHROMIUM VI (Cr6+) CONTENT (mg/kg WITH 
50cm2) / PLATING 

NEGATIVE (< 0.02) 

 
REMARKS: ppm  = PARTS PER MILLION = mg/kg 
 ND = NOT DETECTED 
 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 TESTING. 
   

TESTED COMPONENTS: 
 
(1) SUBSTRATE. 
(2) PLATING. 
*********************************************************************** 

TO BE CONTINUED 
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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: 

TESTING ITEM TESTING 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 

 
 DATE SAMPLE RECEIVED : JUN.1, 2012 

TESTING PERIOD : JUN.1, 2012 TO JUN.4, 2012 
*********************************************************************** 

TO BE CONTINUED 
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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 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*********************************************************************** 
TO BE CONTINUED 

sampling/grinding or cutting

weigh sample and 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 

Cr6+ 

weigh sample 
and add organic 

solvent 

soxhlet 
extraction or 

solvent 
extraction 

concentrate the 
extract and 
make up with 

organic solvent

PBBs/PBDEs

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics 

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and filter 
the extract 
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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.   
*********************************************************************** 

TO BE CONTINUED 
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*********************************************************************** 

END OF REPORT 
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Applicant: Littelfuse, S.A. de C.V. Date : Oct 12, 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 : RUBBER PLUG  
Part Number : 901-182 
Date Sample Received : Oct 04, 2012 
Date Test Started : Oct 05, 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 
Orange Rubber 

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) 188 
Chlorine (Cl) 446 
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 
Orange Rubber 

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 : Oct 04, 2012 
Test Period  : Oct 05, 2012 To Oct 12, 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) 
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 

Hexabromocyclododec
ane (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 : Aug 07, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Overlay  
Part Number : 692264 
Date Sample Received : Jul 30, 2012 
Date Test Started : Jul 30, 2012 

 
 
 
 

 
Test Conducted : 

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

 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00269232 

 
Test Conducted 
 

Page 2 of 6 
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 

 

(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Silvery Metal 

Heavy Metal 

Cadmium (Cd) content ND 
Lead (Pb) content 102 
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 30, 2012 
Test Period  : Jul 30, 2012 To Aug 07, 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 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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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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. 

 

 
 
 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00269232 

 
Test Conducted 
 

Page 6 of 6 
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 

 

 
Photo 

 
 

 
 
 
 

 
 

 



  

  

  

 
 
 
 
 
  
 

Test Report Number : TWNC00228752 
 

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. 

 
 

Page 1 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 

 

Applicant: Littelfuse, S.A. de C.V. Date : Nov 16, 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 : Cap  
Part Number : 923-088 
Date Sample Received : Oct 18, 2011 
Date Test Started : Oct 18, 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 7 ND 
Lead (Pb) content 20626 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) Coppery Metal Base Material 
(2) Silvery Plating Layer 

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

 
Date Sample Received : Oct 18, 2011 
Test Period  : Oct 18, 2011 To Oct 20, 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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