
 

Form 585-047 Rev. A 1 2/21/06 1 

Company Name: Littelfuse, Inc. 

ICP Test Report Certification Packet 

Product Type: Metal Oxide Varistors 

Product Series: LA Series RoHS Compliant models 

Issue Date: May 9, 2012 

It is hereby certified by Littelfuse, Inc. that there is neither 

RoHS(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:  

< DGLF Environmental, Health & Safety Engineer > 

(1) Parts, sub-materials and unit parts 

This document covers Metal Oxide Varistors LA series RoHS-Compliant 

models 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： 
 



 

Form 585-047 Rev. A 1 2/21/06 2 

 

Table 1: List of Raw Materials covered by this report 

Total Parts P/N Raw Material Description Page 

1 N/A Black disc, type including DD,DM,DP,DV,DH,HD,HH 
and HM  3-42 

2 N/A Silver Paste 43-54 

3 N/A Pb-free Solder Bar 55-63 

4 N/A Tinned Copper Wire or Nickel-plated Tin Copper Wire 64-78 

5 N/A Epoxy, Red 79-84 
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Applicant: LITTELFUSE, INC Date:  Jun 17, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DD Black Disc. 
Tested component: dark grey magnet. 

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

 
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+) Content (mg/kg)  18 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 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 



  
 
 
 

 
 
 
 
 

Test Report Number: SZHH0059955103 
 

Tests Conducted 

Page 5 of 5 
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.  
 

 
 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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 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DM Black Disc. 
Tested component: dark grey magnet. 
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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+) Content (mg/kg)  9 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 2011 
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 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Test for Hg Content 
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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 

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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Sample Description: 

One (1) submitted sample said to be DP Black Disc. 
Tested component: dark grey magnet. 
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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+) Content (mg/kg)  44 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 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  
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organic solvent  
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extract  
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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+) 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 = 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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 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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 3. Test for Chromium (VI) (Cr6+) Content (Alkaline Digestion) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

*************************************************************************************************************************************
End of report
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Applicant: LITTELFUSE, INC Date:  Jun 17, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DH Black Disc. 
Tested component: dark grey magnet. 
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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+) Content (mg/kg)  16 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 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 
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-
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 3. Test for Chromium (VI) (Cr6+) Content (Alkaline Digestion) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

*************************************************************************************************************************************
End of report
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Applicant: LITTELFUSE, INC Date:  Jun 17, 2011 
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 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be HD Black Disc. 
Tested component: dark grey magnet. 
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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+) Content (mg/kg)  20 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 2011 
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 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Test for Hg Content 
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 3. Test for Chromium (VI) (Cr6+) Content (Alkaline Digestion) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 
 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

*************************************************************************************************************************************
End of report
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Sample Description: 

One (1) submitted sample said to be HH Black Disc. 
Tested component: dark grey magnet. 
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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+) Content (mg/kg)  16 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 2011 
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 (D) Measurement Flowchart: 

 
1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Test for Hg Content 
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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:  Jun 17, 2011 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be HM Black Disc. 
Tested component: dark grey magnet. 

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

 
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+) Content (mg/kg)  15 
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: Jun 13, 2011 
 Testing period: Jun 13, 2011 to Jun 16, 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 
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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
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Add digestion 
solution and 
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Adjust the pH of the 
solution to 7.5±0.5 
and transfer the 
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volumetric flask 

Make up with 
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solution to 2.0±0.5 
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solution and make up 
with deionized water 
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Test Reoort

SGS Job No. :

Model No. :

No. SHAEC1201680106 Daie: 21 Feb 2012 Page 1 of 6

SHIN-NIHON KAKIN CO.,LTD

1.6,IlIIYAMOTO,ITABASHI,TOKYO.JAPAN

The following sample(s) was/were submitted and identifed on behalf of the clients as : SILVER PASTE

Testing Pedod :

Test Requested :

Test lllethod :

Test Results :

Conclusion :

Date ofSample Rocaived . 17 Feb 2012

sP12-003156 - SH

SP.A6PL

fart|t@wsiddrl|JorfidllddctrB 2@
'nl .-t,l.*[Aidrl€3e!l3rtl an 2(n?i3

1 7  F e b 2 0 1 2 - 2 1 F e h 2 0 1 2

Selected test(s) as requested by dier .

Please refer to next page(s).

Please refer to next page(s).

Based on the perfomed tests on submitted samples, the results of Lead,
Merdry, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenyl ethers (PBDE) comply with the limits as set by RoHS
Directive 201 1/6tEU Annex ll; recasting 2002/95/EC.

Signed for and on behalf of
scs-csTc Ltd.

zQr"'
Fan Jingjie, JJ
Approved Signatory
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Test Report No. SHAEC1201680106 DaEi 21 Feb 2012 Page 2 of 6

Test Results :

Test Ped Descriotion :

Sp€dm€n I'lo. SGS S€rnd6lD D6ctiption
I SHA12-016801.006 Green paste

Remarks :
(1) 1 mg/kg= 1 PPm=0.0001%
(2) IVDL = Method Detection Limit

(3) ND = Not Dete6ted ( < MDL )
(4) "-" = Not Regulated

RoHS Di€dvE 201 1/65/EU

Test Method : Wth reference to lEc 62321;2008
(1) Determination of Cadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES
(4) Determination of Hexavalent Chromilm by Colodmetric Method using IJV'Vis
(5) Determination of PBBS / PBDES content by GC-MS

Test ltem(s)

cadmium (Cd)

Lead (Pb)
Mercury {Hg)
Hexavabrn Chromium (Cr(Vl))

Monobromobiphenyl
Dibromobiphenyl
Tribromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabrornobiphenyl
Octabromobiphenyl
Nonabrcnobiphenyl
Decabromobiphenyl
Sum of PBDES
Ivlonobromodiphenyl elher

tbi! udr
100 mdks

1,000 mg/kg
1,000 mg/kq
1,000 mg/kg
1,000 mg/kg

- ms/Kg
mg/Kg

- msfts
- mg/Kg
- mgftg
_ m9/K9
- mdks
- mg/Kg
- msfts
- mg/Kg

1,000 mg/kg
- mgKg

MD!
2
2
2
2

5
5
5
5
5
5
5
5
5
5

090
ND
ND
ND
ND
N D
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

dPrM isr 6tr'l.m-nd 6rdr dl
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M6mb€rolrh€sGscrouD (scss )
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Test Report

Test ltem(s)

Dibromodiphenyl ether
Tribromodiphenyl elher
Tetrabromodiphenyl elher
Pentabromodiphenyl ether
He/abromodiphonyl ether
Heptabromodiphenyl elher
Oclabromodiphenyl ether
Nonabromodiphenyl €th€r
D€cabromodiphenyl ether

Test ltem{s)

Fluorine (F)

Chlorine (Cl)
Bromine (Br)
lodine (l)

Notes :

No. SHAECl201680106 Datet 21 Feb 2012 Page 3 of6

tilni! !d!
mg/Kg

mg/Kg

msfts
mg/Kg
mg/xg
mg/Kg
mgKg
mgKs
m9K9

MOt
5
5
5
5
5
5
5
5
5

0p6
N D
N D
ND
ND
ND
N D
ND
ND
ND

MDt 046
50 NO
50 ND
50 ND
50 NO

Notes :
(1) The maximum permissible limit is quoted from direclive 2011/65/EU, Annex ll
(2) Result shown is of the total weight of wet sample.

Heloosl

Te6t Method : Wth reference to EN 14582: 2007, analysis was perlormed by lon Chrcmatograph (lC).

ud!
mg/kg
mgKg
m9K9
mg/Kg

(1 ) Result shown is of the total weight of wet sample.
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ATTACHMENTS

RoHS Testing Flow Chart

1) Name of lhe person who madetesting: Jan Shi/Yoyo Wang/Allen Xiao/Gary Xu
2) Name of the person in charge oftesting: Jeff Zhang/George Xu/ Elim Lin
3) These samples ',!€re dissolved totally by pre-conditioning method according to belowflowchart.

(C|6+ and PBBS/PBDEStest method excluded)

' io'E{dd'ni4rtwlgr'M'n lmndllrg|-
M rd.tu!!4hd bn!, &{ns44qd h r,Dr.id comh6 b 6dd ! tuoidb d ffi s!:@dblB.:ed!t!ql: ian19'l!9l: T -:',1T::il::::tu;si.!!i"d h rdnr.id com Ersdlrr4ledM(M kd
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!v io rb 3.nPr.{.} hrLd

Pb/cd,Hg PBB8/PBDES

Acid dig€Btion with
microwave/ hotplate

'l) Alkali Fusion /
DryAshing

2) Acid to dissolve Adding 1,5-
diphenylc€rbazide

for colot
development

Adding 1,$
diphenylcarbazide

for color
development

A red color
indic€tes the

presenc€ ofcf'. f
necessary,

Mon$a. ol rhE sos Grc|lo (scs sA)
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'1 ) Name of the person
2) Name of the person

No. SHAEC1201680106 Dale: 21 Feb 2012 Page 5 of 6
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Halogen T€sting Flow Chart

,rho made te6ting: Sisily Yin
in charce of testing: Daisy Gong
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Sample cutting/preparation

Sample measurement

Combustion in oxygen bomb

Dissolved in an absorption
60lution

Analyzed by ion
chromatography. Double confi m

by other instruments, if
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Test Report

Sample photo:

No. SHAEC1201680106 Oalet 21 Feb 2012

sHA12-016801.006

SGS authenticate the photo on original reporlonly
'*" End of Report "'
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Test Report No.: SCATRl108000332 Dale: AUG 18, 2011 Page 1 ot I

ANSON SOLDER&TIN PRUDUCTS MADE LTD.
CHANG HONG RIDGE INDUSTRIAL PARK DAIL.NANHAI.GUANGDONG

The following sample(s) was/were submitted and identilied bylon behalt o, the client as: LEAD-FREE SOLDER Sn Ag

Cu

SGS Job No.

Date ol Sample Received

Testing Period

Test Requesled :

Test l\rethod :

Test Result(s) :

Summary :

:GZl t08106095/CHEM
: AUG 12, 2011
: AUG 12, 2011 TO AUG 17,2011

A: As requesled by client, SVHC scre€ning is pertormed according to;
Specified substances in the Candidate List of Substances of very High Concem (SVHC) for
authorization published by European Chemicals Agency (ECHA) on and betore Jun 20,
2011 regarding Regulalion (EC) No 1907/2006 conceming the REACH.

B-C: Selected test (s) as requesled by client.

Please reler lo next page(s).

Please refer to nexl page(s).

Conclusion :

A: According to the specilied scope and analylical techniqles,
concentrations ol lested svHc are < 0.1% (ww) in the I PAss
s!bmitted sample.

B: Based on the performed tests on submitted samples, the results of Lead,
Mercury,Cadmium,Hexavalent chromium complywith the limils as sel by RoHS
Direciive 2011/65/EU Annex II; recasting 2002/95/EC.

Signed lor and on behall ol
SGS-CSTC Co., Lld.

/.?"Ld^
Bob Chen
Technical Support Manager

'd ' r f tdMo u.4d! i  $!
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Test Sample :

Samole Desciolion :

SpeclmenNo. Dcscdption
No.1 Silvery metal

A: SVHC

Remark :
(1) The chemical analysis ot sp€cified SVHC is perfomed by means ol currently available analytical

lechniques againstthe following SVHC related documenls published by ECHA:
htioJ/echa.eurom.eu/chem dat€/authorisation orocesdcandidate list table en.aso
These lists are under evaluation by ECHA and may subject to change in the flture.

{2) In accordance wilh Regulation (EC) No 1 907/2006, any Eu producer or importer ol afiicles shall notify
ECHA, in accordance with paragraph 4 of Article 7, ff a substance meets the criteria in Article 57 and is
identified in accordance wilh Article 59(1) of the Regulation, if (a) the substance in the Candidate List is
present in those arlicles in quantities tolaling over one tonne per producer or importer per year; and (b)
the substance in the Candidate Lisl is present in lhose anicles above a concentration of 0.1% weighl by
weilht (Ww).

(3) Article 33 of Regulation (EC) No 1907/2006 requires supplier of an adicle containing a substance
meeting the criteria in Article 57 and idenlffiod in accordance with Arlicle 59(l) in a concenlration above
0.1"/. weight by weight (w/w) shall provide the recipient ot the article with sutficient information, available
lo the supplier, to allow safe use ofthe anicle including, as a minimum,lhe name ol that subslance in the
Candidate List.

(4) lf a SVHC is lound over the reporting limit, clionl is suggesled to idenlify the compononl which contains
the SVHC and the exacl concentration of the SVHC by requesling further quanlitative analysis from the
laboratory,

T6st itslhod :

SGS In-House method-GzTc CHEM-TOP-092-01, Analyzed by ICP-OES and UV-VlS.
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Test Result: (Substances in the Cahdidate List of SVHC)

n i  d  b ! ! ! t r c i {  h i n  6 q i i B  r  . s  ,  A , . ;  . r , . , r c h i , o { a i d

Substance Namo CAS No. EC No.
Concenlratlon(%)

Rr-(%)
No.1

Aluminosilicate Refractory Ceramic Fibres' 650-017,00-8
{lndex no.)

N.D. 0.005

Ammonium dichromale* 7789-09-5 232-143-1 N.D. 0.005

Boric acid* 10M3-35,3
1 1 113,50-1

233,13S,2
234-3434 N.D. 0.005

Chromic acid,
Oligomerc of chromic acid and dichromic acid,
Dichromic acid'

7738-94-5

13530-68-2

231-801-5

236-881-5
N.D. 0.005

Chromium ldoxide' 1333-82-0 215-607-8 N,D. 0.005
Cobalt dichloride' 7646-79-9 231-589-4 N,D. 0.005
Cobalt(ll) carbonate' 513-79-1 208-169-4 N,D. 0.005
Cobalt(ll) diacetate' 7t4A-7 200-755-8 N,D. 0.005
Cobalt(ll) dinilrale' 10141.05-6 233-402- l N.D. 0.005
Cobah(ll) sulphate' 10124-43-3 233-334-2 N.D, 0.005
Diarsenic p€ntaoxide' 1303-28-2 215-116-9 N.D, 0.005

Diarsenic fioxide' 1327-53-3 215-481-4 N.D, 0.005

Disodium letraborate, anhydroust
1303-96-4
1330-434
12t79-O4-3

215-540-4 N , D . 0.005

Lead chromate' 7758-97-6 231,846-0 N.D. 0.005
Lead chromate molybdale sulphate red (C.1.
Pigmenl Red l04)' 12656-85-8 235-759-9 N.D, 0.005

Lead hydrogen arsenale' 7784-40-9 232-m4-2 N.D, 0.005

Lead sulfochromate yellow (C.1. Pigment
Yellow 34)' 1U4-37-2 215-693-7 N,D. 0.005

Pola6sium chromale' 7789-00-6 232-140-5 N,D. 0.005

Polassium dichromate' 7778-50-9 231-906-6 N . D . 0.005

Sodium chromate' 7775-n-3 231-889-5 N. D. 0.005

Sodium dichromate' 7749-12-0 and
10588-01-9 234-190-3 N.D. 0.005

Strontium chrcmate' 7789-06-2 232-142-6 N.D. 0.005

Telraboron disodium heptaoxide, hydrale' 12267-73-1 235-541-3 N.D, 0.005

Zirconia Aluminosilicate Ref ractory Ceramic
Fibres'

650-0t7-00,8
( lndex no.) N.D, 0.005

!\@h(!.6|na@]l'r|lErt*
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Notes:

(1). RL = Reponing Umit. Att RL are based on homogenous materiat.
N.D. = Not detected (tow€r than RL), N.D. is denoted on the larget compound.

(2). 'The tesl resuh is based on the catcutation of selected etement{s) / marko(s) and to ihe worst-case
scena o, For detail informalion, please reter to the sGS REAoH website: \flww.reach.sos,cofivsubstanc€-
of-velv-hioh-conc€m-analvsis-inf onBtion-oao€.hlm

Calculated concentration of boric acid, disodium letraborate, anhydrous and tetraboron disodium
heplaoxide, hydrate are based on ihe water extractive boron and sodium by tCp-OES.

RL = 0.005% is evaluated torelement (i.e. cobah, arsenic, lead, sodium, chromium, chromium {Vl), siticon,
aluminum, zirconium, boron, polassium and slrontium respectively), except molybdenum RL=o.0005o/o

Md.dl!g6* r-i turyr ' dl rl i  rMF i dnr dr6 -rr,

4 h ! 6 q ! ' t 4 | ' 4 o q ! ' \ . h
\Jibddrqr!areihrff i
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eidrrdsddh0r'$oE d'.q$tr!r!01r0l$ota 5$63 ' ls5)84!66.6 rl6-2q&07tis rnu{!.aF
*! t'fi.atltittaltl{*irsrs lr.5163 r &?9&'5$5 !,&-rolNotslfr . r6dn!@:{.6
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B: RoHS Dl.ectlve 2011/65/EU

Test ltem(s)
Cadmium (Cd)
Lead (Pb)
Mercury (Hg)

Tesl lvethod (Ref erence)
IEC 62321: 2008, ICP-OES
IEC 62321: 2008, ICP-OES
IEC 62321: 2008, ICP-OES
IEC 62321:2008, UV-Vis

Unil
mgikg
mg/kg
mg/kg

Result
N.D.
155
N.O.

Negative

MDL Limit
2 100
2 1000
2 1000
o #Hexavalenl Chromium (CrVl) by

boiling water extraclion

Note : 1. mg/kg = ppm
2. N.D. = Not Detected (< MDL)
3. MDL = Molhod Delection Limit
4. O=Spot test:

Negative = Absence of CrVl coating, Positive = Presence of CrVl coating;
(The iested sample should be further verified by boiling'wateFextraction method il the spot tesl resuh is
negative or cannot be confirmed.)
Boiling-waterextraction:
Negalive = Absence of CrVl coating
Positive = Presence ol CrVlcoating;lhe detected concentration in boiling water extraction solulion is equalor
greater than 0.02 mg/kg with 50 cm' sample surface area.
Storage conditions and production date otthe lested sample are unavailable and thus results of C(Vl)
represent status of the sample al the time ot testing.

5. # = Positive indicates the presence of CrVl on the lesled area
Negative indicates lhe absence ot CrVl on the tested area

6. "-" = Not regulated

shbfuhdFituirr.qr!{dkd!s&oa 5!06a1
$l.r_,i.4tt*tlE**{i1dr!03t *a 5rd63 ' t$ 20ef65.6 er.&(r!er ! 46ia@4s
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C: Elementarv Analvsls

Test ltem(s)

Monobromobiphenyl
Dibromobiphenyl
Tribromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Oclabromobiphenyl
Nonabromobiphenyl
Decabromobiphenyl
Sum of PBDES
Monobromodiphenyl ether
Dibromodiphenyl ether
Tdbromodiphenyl ether
Tetrabromodiphenyl ether
Penlabromodiphenyl elher
Hexabromodiphenyl ether
Heptabrofi odiphenyl ether
Octabromodiphenyl elher
Nonabromodiphenyl ether
Decabromodiphenyl ether

Note:
1. mg/kg = ppm
2. N.D. = Not Detected (< tltDl)
3. MDL = lrethod Detection Limit
4. "-" = Not regulated

Tesl l\rethod_ (Ref erence)

IEC 62321: 2008, GC-[,,S
IEC 62321: 2008, GC-[,|S
IEC 62321:2008, GC-MS
IEC 62321 : 2008, GC-ltlS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321: 2008, GC-MS
IEC 62321: 2008, cC-lVlS
IEC 62321:2008, GC-LlS
IEC 62321: 2008, co-l\rs

IEC 62321:2008, GC"lrS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321i 2008, GC-I]|S
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-I/|S
IEC 62321:2008, GC,MS
IEC 62321:2008, GC-MS
IEC 62321: 2008, GC-[.|S
IEC 62321: 2008, GC-lllS

Unil
mg/kg
mg/Kg
mgKg
m9Kg
mg/|(g
mg,4(g
rng/l(g
mg/kg
mg/kg
ng/k9
mg/Kg
mg/K9
m9Kg
mgle
mdks
m9Kg
mgKg
m9Kg
m!/Kg
m9Kg
mgKg
mgKg

No.1
N.D.
N.D.
N , D .
N . D .
N,D.
N.D.
N.D.
N.D,
N.D,
N.D,
N.D,
N.D,
N.D,
N.D.
N.D.
N.D,
N.D,
N.D,
N.D,
N.D,
N.D,
N.D,

MDL

:

5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5

rih !d.r4!:!6{ turo! b4dxn r
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ATTACHMENTS

'l ) Name of the person
2) Name of the person

SVHC Testing Flow Chart

who made testing: Bella Wang /Tina Zhao
in charge of tesling: Adams Yu / Ryan Yang

Sample cutting/preparation

Sample measurement

Sample Pretreatrnent

Inslrumental Analysis

r*bhbbho4k dllrrqa.6dkllrh 5rm63 r 6&aqaa!6s6 r (&-oa:o?!'$ rh{s93.o.
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ATTACHMENTS
RoHS Tes ng Ftow Chart

1) Name of the person who made testing: Betta Wang / Culey yu / Ross Zhan
2) Name of lhe person in charge of testing: Adams yu / Ryan yang
3),These samples v/ere dissolved totatty by pre-conditioning method according to botow ftow chart

(Cr6* and PBBS,/PBDES test method ercluded).

'? 
-db]: l l : : :o i  t -  r  o qr-r !

i![@tut,['tii:]:i:":11:L;];i.^t'.t,ir:i:r;fii:,li;i.ii:iltilli,til?i*fiif,iif"i,l"ii:r"fi::1ij,:,ttilT.:ij:;Iii

,$hft.lda"otF!&dlrdtqhd@i&rcI@O'/ 5rca63 l8t a e'$i{ rNtrssmr'$ **tr30,ei
LFer&r${ * ri sr;ra e 4di.€s6

M0-b., tli0 scs Grouprs,3ssAj

Acid digestion with
microwave/ holplale

Concentration/
Dilution of exiraction

solution

Heating io
90-95'C for
exAadion

1) Alkali Fusion /
Dry Ashing

2) Acid to
dissolve

Adding 1,$
diphenylc€rbazide

Adding 1,5-
diphenylcarbazide
for color
development indicates the

Presence of Croi. lf

Pb/Cd/Hg PBBS/PBDES

Positive

Negative

ql . . f r .4 t* r t raa+di+*r1e€e
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Sample photo :

SGS authenticate the pholo on original report only

"' End of Report "'
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GTI #)n!"ffiIn$

ReDort No. RLS2E001200320001

Applicant DONGGUAN DAEJOO ELECTRONIC MATERIALS CO.,LTD.
Address XIANCONC INDUSTRIAL ZONE WANJIANG DIATRICT DONGGUAN

GUANGDONG CHINA

Report on the submitted srmplqs) said to be
Sample Name cP-930-1HF
Sample Description Red solid
Sample Received Date Mar.9,2012
Testing Period

Test R€qu€sted

Test Method

Test Result(s)

Tesled by

&,proved ty

Test Report
Page I of6

Mat. 9.2012 tc, Mar. 13. 2012

As specifled by client, to tesr Lead(Pb), Cadmium(Cd), Mercury(Hg),
Hexavalent Chromium(Cr(Vl)), Polybrominated Biphenyls(PBBs),
Polybrominated Diphenyl Ethers(PBDEs),
Hexabromocyclododecane(HBcDD), Three Phthalates (DBP,BBP,DEHP),
Fluorine(F), Chlorine(Cl), Brcmine(Br), Iodine(I) in the submitted sample(s).

Please rcfer to the following page(s).

Please refer to the following page(s).

ID-spcctd by

Date

Uory+
MaL13,2Ol2

I  i J R '  F  i '  a r :

No. I1363070
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GTI f# iflfl ffi:ftii

Report No. RLS2E001200320001

Test Method

Test Report
PaBe 2 of 6

Test Item(s) T€st Method ,quipmen(s MDL

Hexabromocyclododecane(HBCDD) R€fer to US EPA 3540C:1996 GC-MS 5 ng/kg

Thr€e Phthalates (DBP,BBP,DEHP) Refer to EN | 4372:2004 GC-MS 50 ngn€

Lead(Pb) IEC 62321:2008 Ed.1 S€c.10 ICP-OES 2 r,],dre
Cadmiurn(cd) IEC 62321:2008 Ed.1 Sec.l0 ICP-OES 2 'l,]gke

Mercury(Hg) IEC 62321:2008 Ed.1 Sec.7 ICP-OES 2 mC/kg

Hexavalent Chromium(C(VI)) IEC 6232112008 Ed.1 Ann€x C UV-Vis 2l'|,g4(.c

Polybrominat€d Biphenyls(PBBs) IEC 62321:2008 Ed.l Annex A GC-MS 5 mg/kg

Polybroninaled Diphenyl Ethets(PBDES) IEC 62321:2008 Ed.l Annex A cc-Ms 5 mgAg

Fluorine(r) Ref€r to BS EN 14582:2007 IC l0 mg^g

chlorin€(cl) Refer ro BS EN 14582:2007 lc l0 ng,4<g

Broinine(Br) R€fer to BS EN 14582:2007 tc l0 mg,&g

Iodine(I) Refer to BS EN 14582:2007 tc l0 mg/kg

Hexabromocyclododecane (HBCDD)

Content
Lead(Pb) N,D.
Cadmium (Cd) N.D.
Mercury(Hg) N.D.
Hexavalenr Chromium(C(V I)) N.D.

Tested ltem(s) Content
Polvbrominated BiDhenylseBBs)
Monobromobiphenyl N.D.

Dibromobiphenyl N.D.

Tribromobiphenyl N.D.

TehabromobiDhenyl N.D.

Pentabromobiphenyl N.D.
Hexabromobiphenyl N.D.
Heptabromobiphenyl N.D.

Octabromobiphenyl N,D.

Nonabromobiphenyl N.D.

Decabromobiphenyl N.D.



Test Report

Note: The s.mple had becn dissolved toblly t$ted for Lead, C.dmium, Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected r<MDL )
-mg/kg = ppm = parts per million

No. RLS2E00120032000 3 of6
Tested lt€m(s) Content
Polybromioated Diphetryl Ethers(PBDEs)
Monobromodiphenyl ether N.D.
Dibromodiphenylether N.D.
Tribromodiphenyl ether N.D.
Tetrabromodiphenyl ether N.D.
Pentabromodiphenyl ether N.D.
Hexabromodiphenyl eiher N.D,
Heptabromodiphenyl ether N.D.
Octabromodiphenyl ether N.D,
Nonabromodiphenyl erher N.D.
Decabromodiphenyl ether N.D.

Tested ltem(s) Content
E4logen(s)
Fluorine (F) N.D.
Chlorine (cl) 195 mg,&g
Bromine (Br) N.D.
Iodine (l) N.D.

Tested ltem(s) CAS No. EC No, Content
Thr6e Phthalates

Dibutyl phthalare(DBP.) 84-',7 4-2 201-55',7-4 N.D.

Benzylburyl phthalate(BBP) 85-68-7 201-622-1 N.D.

Di-2-ethylhexyl phthalate(DEHP) tt'7 -81-',7 204-21t-0 N.D.



GTI 1# iffill $s.i,ry!l

Report No. RLSZE00I20032000I

Test Process
r. Lerd(Pb),Cadmirm(Cd)

Test Report
Page 4 of6

W.ieh sample and placc it. in a
microvrave digestion ves s el j aoa aig"',io" 'og*r D€esL sample m rftcrou€ve

dtgestton oven

t-
Dry Ashing/

a€lyzed bv I I Ira*" 
"p 

*'u l- |
rcP-oES l- ldaonizcd waltrl I

2. Mercury(Hg

D€est sample m nucrowave
digestion ova

Dry Ashing/

Fitralion

3. Hexavalent Chromium(Cr(Vl))

Weigh sarnpl. and phc€
nx a conical flask

Adjust rhe pH varue

Adjusi. ihe pH v€lue AnabzEt by UV-Vrs

4. ThreePhth.lates(DBP,BBP,DEHP)

Exkactcd with

TrarsfEr the artract into a

volunctric flask
Analyzed by GC-MS



Test Report
R€port No. RLSZE00I20032000I Page 5 of6

5. Polybrominrted Biphenyls(PBBs), Polybrominated Diphenyl Elhers(PBDEs)

6. Hexabromocyclodod€can{HBcDD)

7, Fhorine(F), Chlorine(Cl), Bromin€(Br), Iodine(I)

Weigh sample End

placc it in a rhimtle
Conca$rare the a.h€cl

ArElrzed by GC-MS
T€nsferlhe E ,.tl-aci into a

volurnekic flask

weigh salnple and

phce it in a lhimhle
Concatrair thc axlracl

ArElrzed by 6C-MS
Tl€llsfEr the eriltEt inio a

vollneric nask

Wcigh and place sample m

a sample cup of bomb

Combusl rhr samplc m

Arabzed by IC
Trarsfer the sample solunon

inio a volurnekic flask
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Test Report
ReDort No, RLS2E001200320001 Page 6 of6

Photo(s) of the sample(s)

*** End of repoi **+

This r€pon h @ffider€d invalidated wifioul the Sp€cial S€al for lnspection of fie CTI. This report shall not be

allercd. incrded or deleled. The .esults shoM in ll)is test report refer only to 1be smple(s) tested. Withoul

witten apprclal of CTI. this lest repon shall nol be copied except in tull and published 4 advertisenent

BuildingC. Hong$ei lnduslndl /one. Btoe T0DisFicl.Shenznen
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