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Company Name: Littelfuse, Inc. 

ICP Test Report Certification Packet 

Product Type: Surface Mount Varistors 

Product Series: MHS/MLE/ML/AUML Series (except size 2220) 

Issue Date: May 18, 2011 

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. 

And it is certified by Littelfuse, Inc. that the series products listed above are 

compliant with LF Halogen Free Standard (Cl≤800ppm, Br≤800ppm, Cl 

+Br≤1000ppm). 

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:  

< DGLF Environmental, Health & Safety Engineer > 

(1) Parts, sub-materials and unit parts 

This document covers the Surface Mount Varistors MHS/MLE/ML/AUML 

(except size 2220) compliant series products manufactured by Littelfuse, Inc. 

Please see Table 1 for raw materials used. 

(2) The ICP data on all measurable substances 

Please see appropriate pages as identified in Table 1 

Remarks：  
Pb (lead) contained in glass of electronic components and is categorized as 
exempt under section 5 of the RoHS Annex. 
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Table 1: List of Raw Materials covered by this report 

Total Parts Raw Material P/N Raw Material Description Page 

1 N/A BLACK CHIP, except size 2220 3-7 

2 N/A 5450T or 2257D(MS208) TERMINATIONS 8-21 

3 N/A NICKEL PLATE 22-25 

4 N/A TIN PLATE 26-29 
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Applicant: LITTELFUSE, INC Date:  May 11, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500 CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be Black Chip. 

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ************************************************************************************************************************************** 
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 RoHS Chemical Test 
 
 (A) Test Result Summary: 
 

Testing Item Result 

Cadmium (Cd) Content (mg/kg) ND(<2) 
Lead (Pb) Content (mg/kg) 3080 
Mercury (Hg) Content (mg/kg) ND(<2) 
Chromium (VI)(Cr6+) Content (mg/kg)  17 
Polybrominated Biphenyls (PBBs)(mg/kg) 
Monobromobiphenyl (MonoBB)  ND(<5) 
Dibromobiphenyl (DiBB)  ND(<5) 
Tribromobiphenyl (TriBB) ND(<5) 
Tetrabromobiphenyl (TetraBB)  ND(<5) 
Pentabromobiphenyl (PentaBB)  ND(<5) 
Hexabromobiphenyl (HexaBB)  ND(<5) 
Heptabromobiphenyl (HeptaBB)  ND(<5) 
Octabromobiphenyl (OctaBB)  ND(<5) 
Nonabromobiphenyl (NonaBB)  ND(<5) 
Decabromobiphenyl (DecaBB)  ND(<5) 
Polybrominated Diphenyl Ethers (PBDEs)(mg/kg) 
Monobromodiphenyl Ether (MonoBDE)  ND(<5) 
Dibromodiphenyl Ether (DiBDE)  ND(<5) 
Tribromodiphenyl Ether (TriBDE)  ND(<5) 
Tetrabromodiphenyl Ether (TetraBDE)  ND(<5) 
Pentabromodiphenyl Ether (PentaBDE)  ND(<5) 
Hexabromodiphenyl Ether (HexaBDE)  ND(<5) 
Heptabromodiphenyl Ether (HeptaBDE) ND(<5) 
Octabromodiphenyl Ether (OctaBDE)  ND(<5) 
Nonabromodiphenyl Ether (NonaBDE)  ND(<5) 
Decabromodiphenyl Ether (DecaBDE)  ND(<5) 

 
 Chemist: Wang Haijun/Tang Wenming 
 
 mg/kg = milligram per kilogram = ppm 
 < = Less than 
 ND = Not detected 

*************************************************************************************************************************************
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 (B) RoHS Requirement: 
 

Restricted Substances Limits 
Cadmium (Cd)  0.01% (100 ppm) 
Lead (Pb)  0.1% (1000 ppm) 
Mercury (Hg)  0.1% (1000 ppm) 
Chromium (VI) (Cr6+)  0.1% (1000 ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 ppm) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for homogeneous material.  
 

 (C) Test Method: 
 

Testing Item Testing Method Reporting Limit

Cadmium (Cd) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Lead (Pb) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Mercury (Hg) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Chromium (VI)(Cr6+) 
Content 

With reference to IEC 62321 Edition 1.0:2008, by alkaline 
digestion and determined by UV-VIS Spectrophotometer 1 mg/kg 

Polybrominated Biphenyls 
(PBBs)& Polybrominated 
Diphenyl Ethers (PBDEs) 

With reference to IEC 62321 Edition 1.0:2008, by solvent 
extraction and determined by GC/MS and further HPLC 
confirmation when necessary 

5 mg/kg 

 
 Date sample received: May 04, 2011 
 Testing period: May 04, 2011 to May 09, 2011 

*************************************************************************************************************************************
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 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Test for Hg Content 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Put weighed sample 
into a suitable 
vessel 

Add suitable acid Digest sample in 
vessel 

Transfer the 
digested solution 
into a volumetric 
flask 

Made up with 
deionized water 

Analyzed by ICP-
OES 

Put weighed sample 
into a microwave 
digestion vessel 

Concentrated nitric 
acid, fluoroboric acid 
and hydrogen 
peroxide were 
added  

Digest sample in 
microwave digestion 
vessel 

Transfer the 
digested solution 
into a volumetric 
flask 

Made up with 
deionized water 

Analyzed by ICP-
OES 
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 3. Test for Chromium (VI) (Cr6+) Content (Alkaline Digestion) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

*************************************************************************************************************************************
End of report

 
 
 

Weigh sample in an 
Erlenmeyer flask 

Add digestion 
solution and 
continue stirring 
while heating at 
90~95℃ 

Adjust the pH of the 
solution to 7.5±0.5 
and transfer the 
solution to a 
volumetric flask 

Make up with 
deionized water 

Adjust the pH of the 
solution to 2.0±0.5 

Add diphenylcarbazide 
solution and make up 
with deionized water 

Analyze the mixture by using UV-VIS 
Spectrophotometer with wavelength set 
at 540 nm 

Weigh sample and 
place in a thimble  

Extracted by Soxhlet 
extraction with 
organic solvent  

Concentrate the 
extract  

Transfer the extract 
into a volumetric 
flask  

Make up with 
organic solvent 

Analyze by GC/MS 
and further HPLC 
confirmation when 
necessary 
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APPLICANT: LITTELFUSE, INC. DATE:  Sep 01, 2010 
 8755 WEST HIGGINS ROAD SUITE 

500 CHICAGO IL 60631 USA 
  

 

 ATTN:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
SAMPLE DESCRIPTION: 

ONE (1) SUBMITTED SAMPLE SAID TO BE GREY LIQUID. 
PART DESCRIPTION : SILVER PASTE. 
PART NUMBER : 5450T. 
DATE SAMPLE RECEIVED : AUG 26, 2010. 
DATE TEST STARTED : AUG 26, 2010. 

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

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

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



  
 
 
 

 
 
 
 
 

TEST REPORT NUMBER: SZHH0052168604 
 

TESTS CONDUCTED 

PAGE 2 OF 7 
Intertek Testing Services Shenzhen Ltd.-TFH Division 

7/F., ShekouTechnology Main Building, Industrial 7th Road,Shekou,Shenzhen, China 
Tel: (86-755) 2602 0111   Fax: (86-755) 2683 7118/9 Postcode: 518067 

Attention is drawn to the terms and conditions printed overleaf.  
 

1 RoHS CHEMICAL TEST 

 
 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT 

CADMIUM (Cd) CONTENT (mg/kg) ND(<2) 

LEAD (Pb) CONTENT (mg/kg) ND(<2) 

MERCURY (Hg) CONTENT (mg/kg) ND(<2) 

CHROMIUM (VI)(Cr6+) CONTENT (mg/kg)  ND(<1) 

POLYBROMINATED BIPHENYLS (PBBs)(mg/kg) 

MONOBROMOBIPHENYL (MonoBB)  ND(<5) 

DIBROMOBIPHENYL (DiBB)  ND(<5) 

TRIBROMOBIPHENYL (TriBB) ND(<5) 

TETRABROMOBIPHENYL (TetraBB)  ND(<5) 

PENTABROMOBIPHENYL (PentaBB)  ND(<5) 

HEXABROMOBIPHENYL (HexaBB)  ND(<5) 

HEPTABROMOBIPHENYL (HeptaBB)  ND(<5) 

OCTABROMOBIPHENYL (OctaBB)  ND(<5) 

NONABROMOBIPHENYL (NonaBB)  ND(<5) 

DECABROMOBIPHENYL (DecaBB)  ND(<5) 

POLYBROMINATED DIPHENYL ETHERS (PBDEs)(mg/kg) 

MONOBROMODIPHENYL ETHER (MonoBDE)  ND(<5) 

DIBROMODIPHENYL ETHER (DiBDE)  ND(<5) 

TRIBROMODIPHENYL ETHER (TriBDE)  ND(<5) 

TETRABROMODIPHENYL ETHER (TetraBDE)  ND(<5) 

PENTABROMODIPHENYL ETHER (PentaBDE)  ND(<5) 

HEXABROMODIPHENYL ETHER (HexaBDE)  ND(<5) 

HEPTABROMODIPHENYL ETHER (HeptaBDE) ND(<5) 

OCTABROMODIPHENYL ETHER (OctaBDE)  ND(<5) 

NONABROMODIPHENYL ETHER (NonaBDE)  ND(<5) 

DECABROMODIPHENYL ETHER (DecaBDE)  ND(<5) 
 
 CHEMIST: LV LINNA 
 
 mg/kg = MILLIGRAM PER KILOGRAM BASED ON DRY WEIGHT OF SAMPLE = ppm 
 <  = LESS THAN 
 ND = NOT DETECTED 
***************************************************************************************
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   (B) RoHS REQUIREMENT: 
 

RESTRICTED SUBSTANCES LIMITS 
CADMIUM (Cd)  0.01% (100 ppm) 
LEAD (Pb)  0.1% (1000 ppm) 
MERCURY (Hg)  0.1% (1000 ppm) 
CHROMIUM (VI) (Cr6+)  0.1% (1000 ppm) 
POLYBROMINATED BIPHENYLS (PBBs) 0.1% (1000 ppm) 
POLYBROMINATED DIPHENYL ETHERS (PBDEs) 0.1% (1000 ppm) 

 
THE ABOVE LIMITS WERE QUOTED FROM 2002/95/EC AND AMENDMENT 2005/618/EC FOR 
HOMOGENEOUS MATERIAL.  
 
(C) TEST METHOD: 

 

TESTING ITEM TESTING METHOD REPORTING 
LIMIT 

CADMIUM (Cd) 
CONTENT 

WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, 
BY ACID DIGESTION AND DETERMINED BY ICP - OES 2 mg/kg 

LEAD (Pb) CONTENT WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, 
BY ACID DIGESTION AND DETERMINED BY ICP - OES 2 mg/kg 

MERCURY (Hg) 
CONTENT 

WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, 
BY ACID DIGESTION AND DETERMINED BY ICP - OES 2 mg/kg 

CHROMIUM (VI)(Cr6+) 
CONTENT 

WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, 
BY ALKALINE DIGESTION AND DETERMINED BY UV-VIS 
SPECTROPHOTOMETER 

1 mg/kg 

POLYBROMINATED 
BIPHENYLS (PBBs)& 
POLYBROMINATED 
DIPHENYL ETHERS 
(PBDEs) 

WITH REFERENCE TO IEC 62321 EDITION 1.0:2008, 
BY SOLVENT EXTRACTION AND DETERMINED BY GC/MS 
AND FURTHER HPLC CONFIRMATION WHEN NECESSARY 

5 mg/kg 

 
 DATE SAMPLE RECEIVED : AUG 26, 2010 
 TESTING PERIOD : AUG 26, 2010 TO AUG 30, 2010 
************************************************************************************** 
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   (D) MEASUREMENT FLOWCHART: 

 
1. TEST FOR Cd/Pb CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
2. TEST FOR Hg CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

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

 

PUT WEIGHED 
SAMPLE INTO A 
SUITABLE VESSEL 

ADD SUITABLE 
ACID 

DIGEST SAMPLE 
IN VESSEL 

TRANSFER THE 
DIGESTED 
SOLUTION INTO A 
VOLUMTRIC FLASK

MADE UP WITH 
DEIONIZED WATER

ANALYZED BY 
ICP-OES 

PUT WEIGHED 
SAMPLE INTO A 
MICROWAVE 
DIGESTION 
VESSEL 

CONCENTRATED 
NITRIC ACID, 
FLUOROBORIC 
ACID AND 
HYDROGEN 
PEROXIDE WERE 
ADDED  

DIGEST SAMPLE 
IN MICROWAVE 
DIGESTION 
VESSEL 

TRANSFER THE 
DIGESTED 
SOLUTION INTO A 
VOLUMTRIC FLASK

MADE UP WITH 
DEIONIZED WATER

ANALYZED BY 
ICP-OES 
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3. TEST FOR CHROMIUM (VI)(Cr6+) CONTENT (ALKALINE DIGESTION) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 4. TEST FOR PBBs/PBDEs CONTENTS 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

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

 

WEIGH SAMPLE IN 
AN ERLENMEYER 
FLASK 

ADD DIGESTION 
SOLUTION AND 
CONTINUE 
STIRRING WHILE 
HEATING AT 
90~95℃ 

ADJUST THE pH
OF THE SOLUTION 
TO 7.5±0.5 AND 
TRANSFER THE 
SOLUTION TO A 
VOLUMETRIC 
FLASK 

MAKE UP WITH 
DEIONIZED WATER

ADJUST THE pH
OF THE SOLUTION 
TO 2.0±0.5 

ADD 
DIPHENYLCARBAZI
DE SOLUTION AND 
MAKE UP WITH 
DEIONIZED WATER 

ANALYZE THE MIXTURE BY USING 
UV-VIS SPECTROPHOTOMETER WITH 
WAVELENGTH SET AT 540 nm 

WEIGH SAMPLE 
AND PLACE IN A 
THIMBLE  

EXTRACTED BY 
SOXHLET 
EXTRACTION WITH
ORGANIC SOLVENT 

CONCENTRATE THE 
EXTRACT  

TRANSFER THE 
EXTRACT INTO A 
VOLUMETRIC 
FLASK  

MAKE UP WITH 
ORGANIC SOLVENT

ANALYZE BY 
GC/MS AND 
FURTHER HPLC 
CONFIRMATION 
WHEN NECESSARY 
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2 (Ⅰ) TEST RESULT SUMMARY : 

 
HALOGEN CONTENT :  
 

TESTING ITEM RESULT (ppm) 

FLUORINE (F) CONTENT  ND 
CHLORINE (Cl) CONTENT  64 
BROMINE (Br) CONTENT  ND 
IODINE (I) CONTENT  ND 

 
ppm  = PARTS PER MILLION BASED ON DRY WEIGHT OF SAMPLE REMARKS : 

ND = NOT DETECTED 

 
(Ⅱ) TEST METHOD : 
 

TESTING ITEM TESTING METHOD REPORTING LIMIT 

HALOGEN (F, Cl, Br, I) 
CONTENT 
 

 
WITH REFERENCE TO BS EN 14582:2007 BY 
CALORIMETRIC BOMB AND DETERMINED BY ION 
CHROMATOGRAPHY 
 

50 ppm 

 
REMARK : REPORTING LIMIT = QUANTITATION LIMIT OF ANALYTE IN SAMPLE 

 
  DATE SAMPLE RECEIVED : AUG 26, 2010 
  TESTING PERIOD : AUG 26, 2010 TO AUG 30, 2010 

*************************************************************************************
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NO

 
YES 

 
  (Ⅲ) MEASUREMENT FLOWCHART: 
 
  TEST FOR HALOGEN CONTENT 

 
 REFERENCE METHOD: BS EN 14582:2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

************************************************************************************
END OF REPORT

 
 

 

ADD ABSORBENT IN A CALORIMETRIC BOMB &
PLACE WEIGHED SAMPLE IN THE CALORIMETRIC
BOMB 

FILL THE CALORIMETRIC BOMB WITH OXYGEN 

IGNITE THEN LEAVE THE CALORIMETRIC BOMB AT 
ROOM TEMPERATURE 

TRANSFER THE ABSORBENT INTO A VOLUMETRIC
FLASK 

MAKE UP WITH DEIONIZED WATER

SAMPLING/GRINDING OR CUTTING

ANALYZED BY ION CHROMATOGRAPHY

ANY TEST SPECIMEN IN 
THE CALORIMETRIC BOMB?
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Applicant: LITTELFUSE, INC Date:  May 11, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500 CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be Light grey paste (Terminations). 
Part No.: MS208. 

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ************************************************************************************************************************************** 
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1 RoHS Chemical Test 
 
 (A) Test Result Summary: 
 

Testing Item Result 

Cadmium (Cd) Content (mg/kg) ND(<2) 
Lead (Pb) Content (mg/kg) 2270 
Mercury (Hg) Content (mg/kg) ND(<2) 
Chromium (VI)(Cr6+) Content (mg/kg)  ND(<1) 
Polybrominated Biphenyls (PBBs)(mg/kg) 
Monobromobiphenyl (MonoBB)  ND(<5) 
Dibromobiphenyl (DiBB)  ND(<5) 
Tribromobiphenyl (TriBB) ND(<5) 
Tetrabromobiphenyl (TetraBB)  ND(<5) 
Pentabromobiphenyl (PentaBB)  ND(<5) 
Hexabromobiphenyl (HexaBB)  ND(<5) 
Heptabromobiphenyl (HeptaBB)  ND(<5) 
Octabromobiphenyl (OctaBB)  ND(<5) 
Nonabromobiphenyl (NonaBB)  ND(<5) 
Decabromobiphenyl (DecaBB)  ND(<5) 
Polybrominated Diphenyl Ethers (PBDEs)(mg/kg) 
Monobromodiphenyl Ether (MonoBDE)  ND(<5) 
Dibromodiphenyl Ether (DiBDE)  ND(<5) 
Tribromodiphenyl Ether (TriBDE)  ND(<5) 
Tetrabromodiphenyl Ether (TetraBDE)  ND(<5) 
Pentabromodiphenyl Ether (PentaBDE)  ND(<5) 
Hexabromodiphenyl Ether (HexaBDE)  ND(<5) 
Heptabromodiphenyl Ether (HeptaBDE) ND(<5) 
Octabromodiphenyl Ether (OctaBDE)  ND(<5) 
Nonabromodiphenyl Ether (NonaBDE)  ND(<5) 
Decabromodiphenyl Ether (DecaBDE)  ND(<5) 

 
 Chemist: Wang Haijun/Tang Wenming 
 
 mg/kg = milligram per kilogram based on dry weight of sample = ppm 
 < = Less than 
 ND = Not detected 

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



  
 
 
 

 
 
 
 
 

Test Report Number: SZHH0058701802 
 

Tests Conducted 

Page 3 of 7 
Intertek Testing Services Shenzhen Ltd.-TFH Division 

7/F., ShekouTechnology Main Building, Industrial 7th Road,Shekou,Shenzhen, China 
Tel: (86-755) 2602 0111   Fax: (86-755) 2683 7118/9 Postcode: 518067 

Attention is drawn to the terms and conditions printed overleaf.  
 

 
 (B) RoHS Requirement: 
 

Restricted Substances Limits 
Cadmium (Cd)  0.01% (100 ppm) 
Lead (Pb)  0.1% (1000 ppm) 
Mercury (Hg)  0.1% (1000 ppm) 
Chromium (VI) (Cr6+)  0.1% (1000 ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 ppm) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 ppm) 

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for homogeneous material.  
 

 (C) Test Method: 
 

Testing Item Testing Method Reporting Limit

Cadmium (Cd) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Lead (Pb) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Mercury (Hg) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Chromium (VI)(Cr6+) 
Content 

With reference to IEC 62321 Edition 1.0:2008, by alkaline 
digestion and determined by UV-VIS Spectrophotometer 1 mg/kg 

Polybrominated Biphenyls 
(PBBs)& Polybrominated 
Diphenyl Ethers (PBDEs) 

With reference to IEC 62321 Edition 1.0:2008, by solvent 
extraction and determined by GC/MS and further HPLC 
confirmation when necessary 

5 mg/kg 

 
 Date sample received: May 04, 2011 
 Testing period: May 04, 2011 to May 09, 2011 

*************************************************************************************************************************************
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 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Test for Hg Content 
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into a microwave 
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and hydrogen 
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Transfer the 
digested solution 
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 3. Test for Chromium (VI) (Cr6+) Content (Alkaline Digestion) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

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

Weigh sample in an 
Erlenmeyer flask 

Add digestion 
solution and 
continue stirring 
while heating at 
90~95℃ 

Adjust the pH of the 
solution to 7.5±0.5 
and transfer the 
solution to a 
volumetric flask 

Make up with 
deionized water 

Adjust the pH of the 
solution to 2.0±0.5 

Add diphenylcarbazide 
solution and make up 
with deionized water 

Analyze the mixture by using UV-VIS 
Spectrophotometer with wavelength set 
at 540 nm 

Weigh sample and 
place in a thimble  

Extracted by Soxhlet 
extraction with 
organic solvent  

Concentrate the 
extract  

Transfer the extract 
into a volumetric 
flask  

Make up with 
organic solvent 

Analyze by GC/MS 
and further HPLC 
confirmation when 
necessary 
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2 Halogen Content 
 

(Ⅰ) Test Result Summary: 
 

Testing Item Result (mg/kg) 

Fluorine (F) Content ND 
Chlorine (Cl) Content  ND 
Bromine (Br) Content  ND 
Iodine (I) Content  ND 
 
mg/kg= milligram per kilogram based on dry weight of sample = ppm 
ND= Not detected 
 
( ) Test Ⅱ Method: 

Testing Item Testing Method Reporting Limit 

Halogen (F, Cl, Br, I) Content  With reference to BS EN 14582:2007, by calorimetric 
bomb and determined by Ion Chromatography 50 mg/kg 

 
Reporting limit = Quantitation limit of analyte in sample 

 
 Date sample received: May 04, 2011 
 Testing period: May 04, 2011 to May 09, 2011 

*************************************************************************************************************************************
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No

Yes 

 
 ( ) Ⅲ Measurement Flowchart: 

 
Test for Halogen Content (Reference Method: BS EN 14582:2007) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

*************************************************************************************************************************************
End of report

 
  

 

Add absorbent in a calorimetric bomb & place
weighed sample in the calorimetric bomb 

Fill the calorimetric bomb with oxygen 

Ignite with nickel wire, and then leave the calorimetric
bomb at room temperature 

Transfer the absorbent into a volumetric flask 

Make up with deionized water 

Sampling/grinding or cutting 

Analyzed by Ion Chromatography

Any test specimen in the 
calorimetric bomb? 
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Applicant: LITTELFUSE, INC Date:  May 11, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500 CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be Silver-grey plated metal (Nickel Plated). 

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details. 
********************************************************************************************************************************* 
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 RoHS Chemical Test 
 

(A) Test Result Summary: 
 

Testing Item Result 

Cadmium (Cd) Content (mg/kg) ND(<2) 
Lead (Pb) Content (mg/kg) ND(<2) 
Mercury (Hg) Content (mg/kg) ND(<2) 
Chromium (VI)(Cr6+) Result (By Boiling Water Extraction on 
Metal)(mg/kg with 50cm2) Negative(<0.02) 

 
Chemist: Wang Haijun 
 
mg/kg = milligram per kilogram = ppm 
mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
< = Less than 
ND = Not detected 
 

 Positive =  A positive test result indicated the presence of Cr(VI) at the time of testing, equal to or greater than 
threshold of 1 mg/kg for spot test procedure or 0.02 mg/kg for boiling-water-extraction procedures 
with a sample surface area of 50cm2 used. However, it shall not be interpreted as the Cr(VI) 
concentration in the coating layer of the sample and should not be used as a method detection limit 
for this qualitative test. 

 
Negative =  A negative test result indicated above 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.  

 
 (B) RoHS Requirement: 
 

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

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for homogeneous material.  
*************************************************************************************************************************************
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(C)  Test Method: 

 

Testing Item Testing Method Reporting Limit

Cadmium (Cd) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Lead (Pb) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Mercury (Hg) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Chromium (VI) (Cr6+) 
Content 

With reference to IEC 62321 Edition 1.0:2008, by boiling 
water extraction and determined by UV-VIS 
Spectrophotometer 

Positive/ 
Negative 

(Threshold of 
0.02mg/kg with 

50cm2) 
 
 Date sample received : May 04, 2011  
 Testing period: May 04, 2011 to May 06, 2011 
 
 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
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Put weighed sample 
into a suitable 
vessel 

Add suitable acid Digest sample in 
vessel 

Transfer the 
digested solution 
into a volumetric 
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Made up with 
deionized water 

Analyzed by ICP-
OES 
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2. Test for Hg Content 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 3. Test for Chromium (VI) (Cr6+) Content (Boiling Water Extraction)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

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

End of report
 
 

Put weighed sample 
into a microwave 
digestion vessel 

Concentrated nitric 
acid, fluoroboric acid 
and hydrogen 
peroxide were 
added  

Digest sample in 
microwave digestion 
vessel 

Transfer the 
digested solution 
into a volumetric 
flask 

Made up with 
deionized water 

Analyzed by ICP-
OES 

Measure area of 
sample 

Put the sample into 
a suitable vessel 
with boiling 
deionized water, 
totally immerse the 
sample and heat 10 
mins 

Cool the beaker and 
its content to room 
temperature 

Make up with 
deionized water 

Add orthophosphoric 
acid solution and 
diphenylcarbazide 
solution 

Analyze the mixture by 
using UV-VIS 
Spectrophotometer with 
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Applicant: LITTELFUSE, INC Date:  May 11, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500 CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be Silver-grey plated metal (Tin Plated). 
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Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.  
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 RoHS Chemical Test 
 

(A) Test Result Summary: 
 

Testing Item Result 

Cadmium (Cd) Content (mg/kg) ND(<2) 
Lead (Pb) Content (mg/kg) 311 
Mercury (Hg) Content (mg/kg) ND(<2) 
Chromium (VI)(Cr6+) Result (By Boiling Water Extraction on 
Metal)(mg/kg with 50cm2) Negative(<0.02) 

 
Chemist: Wang Haijun 
 
mg/kg = milligram per kilogram = ppm 
mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
< = Less than 
ND = Not detected 
 

 Positive =  A positive test result indicated the presence of Cr(VI) at the time of testing, equal to or greater than 
threshold of 1 mg/kg for spot test procedure or 0.02 mg/kg for boiling-water-extraction procedures 
with a sample surface area of 50cm2 used. However, it shall not be interpreted as the Cr(VI) 
concentration in the coating layer of the sample and should not be used as a method detection limit 
for this qualitative test. 

 
Negative =  A negative test result indicated above 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.  

 
 (B) RoHS Requirement: 
 

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

 
The above limits were quoted from 2002/95/EC and amendment 2005/618/EC for homogeneous material.  
*************************************************************************************************************************************
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 (C)Test Method: 

 

Testing Item Testing Method Reporting Limit

Cadmium (Cd) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Lead (Pb) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Mercury (Hg) Content With reference to IEC 62321 Edition 1.0:2008, by acid 
digestion and determined by ICP - OES 2 mg/kg 

Chromium (VI) (Cr6+) 
Content 

With reference to IEC 62321 Edition 1.0:2008, by boiling 
water extraction and determined by UV-VIS 
Spectrophotometer 

Positive/ 
Negative 

(Threshold of 
0.02mg/kg with 

50cm2) 
 
 Date sample received : May 04, 2011  
 Testing period: May 04, 2011 to May 06, 2011 
 
 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
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Put weighed sample 
into a suitable 
vessel 

Add suitable acid Digest sample in 
vessel 

Transfer the 
digested solution 
into a volumetric 
flask 

Made up with 
deionized water 

Analyzed by ICP-
OES 
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2. Test for Hg Content 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 3. Test for Chromium (VI) (Cr6+) Content (Boiling Water Extraction)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

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

End of report
 
 

Put weighed sample 
into a microwave 
digestion vessel 

Concentrated nitric 
acid, fluoroboric acid 
and hydrogen 
peroxide were 
added  

Digest sample in 
microwave digestion 
vessel 

Transfer the 
digested solution 
into a volumetric 
flask 

Made up with 
deionized water 

Analyzed by ICP-
OES 

Measure area of 
sample 

Put the sample into 
a suitable vessel 
with boiling 
deionized water, 
totally immerse the 
sample and heat 10 
mins 

Cool the beaker and 
its content to room 
temperature 

Make up with 
deionized water 

Add orthophosphoric 
acid solution and 
diphenylcarbazide 
solution 

Analyze the mixture by 
using UV-VIS 
Spectrophotometer with 
wavelength set at  
540 nm 
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