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ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 
 
Product Series: PulseGuard ESD Protector 
 
Product #:             4000015NR Series 

    
Issue Date:  August 20, 2010 
 
It is hereby certified by Littelfuse, Inc. that there is neither RoHS (EU Directive 
2002/95/EC)-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>  
 

(37)Parts, sub-materials and unit parts 
This document covers the PulseGuard ESD Protector 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： 
 
 

Form 585-047 Rev. A          2/21/06 
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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 039610 FR-4 3-8 
2 010113 Tin Anode  9-15 
3 010104 Nickel Anode 16-22 
4 010114 Copper Anode 23-29 
5 087274 Dynamask Adhesive 30-36 
6 4501-WPM VVM Material 37-41 
7 NA PGB (PFOS Test) 42-45 

 
 



  

  

  

 
 
 
 
 
  

 
Test Report Number : TWNC00120649 

 

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, Inc. Date : Jun 06, 2009 
 800 E. NORTHWEST HWY 

DESPLAINES IL 60016 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Halogen Free FR-4  
Part Number : EM-28H (039161 HF) 
Date Sample Received : Jun 03, 2009 
Date Test Started : Jun 03, 2009 

 
 
 

 
Test Conducted : 

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

Testing Item 
Coppery Meterial 

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 : Jun 03, 2009 
Testing Period  : Jun 03, 2009 To Jun 06, 2009  
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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 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 
combustion flask 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 
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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 the combustion 
flask with oxygen 

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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Photo 

 
 

 
 



  

  

  

 
 
 
 
 
  

 
Test Report Number : TWNC00139492 

 

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 7 
Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 
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Applicant: Littelfuse, Inc. Date : Nov 23, 2009 
 800 E. NORTHWEST HWY 

DESPLAINES IL 60016 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Sample Description : Nickel Anode  
Style / Item No. : 010104 
Date Sample Received : Nov 17, 2009 
Date Test Started : Nov 18, 2009 

 
Test Conducted : 

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

Testing Item 
Silvery Metal  

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

Testing Item 
Silvery Metal  

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 
 < = Less Than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimeter 
 Negative = A negative test result indicated positive observation 

was not found at the time of testing. When the spot test 
showed a negative result, the boiling water extraction 
procedure shall be used to verify the result. 

 # = Due to the insufficient sample area, reduced total sample 
surface of 10 cm2 was used and the dilution factor was 
adjusted accordingly. 

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

 
Date Sample Received : Nov 17, 2009 
Testing Period  : Nov 18, 2009 To Nov 23, 2009 

 
 
 
(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: 
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 

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 combustion flask 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 
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(Ⅳ) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Method: EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End Of Report 
 
 
 

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

Fill oxygen into combustion 
flask   

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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Applicant: Littelfuse, Inc. Date : Nov 23, 2009 
 800 E. NORTHWEST HWY 

DESPLAINES IL 60016 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Sample Description : Tin Anode  
Style / Item No. : 010113 
Date Sample Received : Nov 17, 2009 
Date Test Started : Nov 18, 2009 

 
Test Conducted : 

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

Testing Item 
Silvery Metal  

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

Testing Item 
Silvery Metal  

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 
 < = Less Than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimeter 
 Negative = A negative test result indicated positive observation 

was not found at the time of testing. When the spot test 
showed a negative result, the boiling water extraction 
procedure shall be used to verify the result. 

 # = Due to the insufficient sample area, reduced total sample 
surface of 10 cm2 was used and the dilution factor was 
adjusted accordingly. 

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

 
Date Sample Received : Nov 17, 2009 
Testing Period  : Nov 18, 2009 To Nov 23, 2009 

 
 
 
(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: 
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 

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 combustion flask 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 
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(Ⅳ) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Method: EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End Of Report 
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cutting 

Analyzed by Ion 
Chromatography 
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This report shall not be reproduced 
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Applicant: Littelfuse, Inc. Date : Nov 23, 2009 
 800 E. NORTHWEST HWY 

DESPLAINES IL 60016 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Sample Description : Copper Anode  
Style / Item No. : 010114 
Date Sample Received : Nov 17, 2009 
Date Test Started : Nov 18, 2009 

 
Test Conducted : 

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

Testing Item 
Coppery Metal  

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

Testing Item 
Coppery Metal  

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 
 < = Less Than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimeter 
 Negative = A negative test result indicated positive observation 

was not found at the time of testing. When the spot test 
showed a negative result, the boiling water extraction 
procedure shall be used to verify the result. 

 # = Due to the insufficient sample area, reduced total sample 
surface of 10 cm2 was used and the dilution factor was 
adjusted accordingly. 

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

 
Date Sample Received : Nov 17, 2009 
Testing Period  : Nov 18, 2009 To Nov 23, 2009 

 
 
 
(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: 
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 

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 combustion flask 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 
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(Ⅳ) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Method: EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End Of Report 
 
 
 

Add absorbent in a 
combustion flask & 
place weighed sample in 
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Fill oxygen into combustion 
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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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Applicant: Littelfuse Philippines Inc. Date : Feb 04, 2010 
 LIMA Technology Center, 

Lipa City, Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Sample Description : LPI Liquid Photoimagable  
Style / Item No. : 090410 
Date Sample Received : Feb 02, 2010 
Date Test Started : Feb 02, 2010 

 
Test Conducted: 

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

Testing Item 
Green Liquid 

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) 457 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = parts per million based on wet weight of tested sample = mg/kg 
 ND = Not Detected 

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

 
Date Sample Received : Feb 02, 2010 
Testing Period  : Feb 02, 2010 To Feb 04, 2010 
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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 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 combustion flask 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 
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(Ⅳ) Measurement Flowchart: 
 
Test For Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End Of Report 
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Applicant: Littelfuse Philippines Inc. Date : Feb 04, 2010 
 LIMA Technology Center, 

Lipa City, Malvar, Batangas 
  
  
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Sample Description : VVM  
Style / Item No. : 4501-WPM 
Date Sample Received : Feb 02, 2010 
Date Test Started : Feb 02, 2010 

 
Test Conducted: 

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

Testing Item 
Dark Grey Liquid 

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 wet weight of tested sample = mg/kg 
 ND = Not Detected 

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

 
Date Sample Received : Feb 02, 2010 
Testing Period  : Feb 02, 2010 To Feb 04, 2010 
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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 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 combustion flask 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 
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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 the combustion 
flask with oxygen 

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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Thefollowing sampre(s) waslfler€ submitted and identifiod by/on b.harfofthe crient as :

Sample D€scription
Styler'ltem No.
Sample Receiving Date
Testing Period

Test Rosult(s)

PGB SERIES
PGB1 & PGB2
2010/08/16
2010/08/16 TO 2010/08r/19
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Please refer to next page(s)
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LITTELFUSE INC-
8FL., NO. .181, SEC. 2,

Test Resuttls)

PART NAME No.1 PGB SERIES

TIDING BLVD., TAIPEI 114, TAIWAN, R. O. C,
|l]i[tftt [!ttt!t

Note : 1. mg/kg = ppm; o.1M% = loooppm
2. n.d. = Not Detected
3. MDL = Method heclion Limit

P,,fo,: n"ti.nT rnro-"tio. ec
I u May nol De ptaced on the markel oa used as a.substanc€ or constituent of preparations tn aconcentaalion equalto or higherthan O.0Oo 70 oy mass.
(2) May not be placed on the market in semi-finished producls or articles, or parts thereof, if theconcentration of pFos is equatto or hioherrhan o.r x oy,""" *[rr"Litii,ir!i"n"",o,numass of structurally or micro6truclurall;dilcoared materiars, iit;ea;;,-",;;;Sj;l:l,tjil".lTf::h:""ir"d*';H5#.!o1:,Hi.,
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Test ltem (e):

Perfl uoroodEiEiiff onates-
(PFOS)
PFOS - Acid
PFOS - Metal satt
PFOS -Amide

with reference=to txi EpA-
1996 method for PFOS Contenl.

w€s performed by LC/MS.
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Analytical flow chart ofSoxhlet extraction (LC/MS) procedure
1) Name of the pe6on who made measurement: Lydi€ Fu
2) Name ofthe pe.son jn charge of measurement: Shinjyh Chen
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