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ICP Test Report Certification Packet 

Company Name: Littelfuse, Inc. 

Product Type: Metal Oxide Varistors 

Product Series: MOV Series RoHS Models 

Issue Date: January 23, 2013 
It is hereby certified by Littelfuse, Inc. that there is neither RoHS Directive 

(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. 

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 Metal Oxide Varistors MOV 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：  
 

 

Table 1: List of Raw Materials covered by this report 
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Parts P/N Raw Material Description Page 

1 NA Black disc, type including DD, DM, DP, DV, DH. 3-27 

2 NA Silver Paste 28-39 

3 NA Pb-free Sold Bar 40-48 

4 NA Tinned Copper Cladded steel wire 49-52 

5 NA Epoxy，type including red and blue 53-75 
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Attention is drawn to the terms and conditions printed overleaf.  
 

 
Applicant: LITTELFUSE, INC Date:  Jun 19, 2012 
 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: black solid material. 

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

 
Tests conducted: 

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

 
Conclusion: 

Tested Samples Stan dard   Result 
Tested component of 
submitted sample 

Restriction of the use of certain hazardous substance in 
electrical electronic and equipment (RoHS Direction 
2002/95/EC and supersedure 2011/65/EU) 

 P ass 

********************************************************************************************************************************* 
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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)  10 
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/Zeng Guoliang 
 
 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 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+) 0.1% (1000 mg/kg) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 mg/kg) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 mg/kg) 

 
 The above limits were quoted from 2002/95/EC and supersedure 2011/65/EU 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 09, 2012  

 Testing period: Jun 09, 2012 to Jun 16, 2012  
 
 (D) Measurement Flowchart: 
 

1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 
 
 
 

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

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 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 

 
 
 
 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

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

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 

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 
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 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

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

End of report
 

  
 

 

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 19, 2012 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DM black disc. 
Tested component: black solid material. 

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ******** ****************************************************************************************************************************** 
 
Conclusion: 

Tested Samples Stan dard   Result 
Tested component of 
submitted sample 

Restriction of the use of certain hazardous substance in 
electrical electronic and equipment (RoHS Direction 
2002/95/EC and supersedure 2011/65/EU) 

 P ass 

 *** ****************************************************************************************************************************** 
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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)  10 
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/Zeng Guoliang 
 
 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 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+) 0.1% (1000 mg/kg) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 mg/kg) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 mg/kg) 

 
 The above limits were quoted from 2002/95/EC and supersedure 2011/65/EU 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 09, 2012  

 Testing period: Jun 09, 2012 to Jun 16, 2012 
 
 (D) Measurement Flowchart: 
 

1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 
 
 
 

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

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 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 

 
 
 
 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

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

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 

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 
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 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

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

End of report
  

 
 

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 19, 2012 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
  

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DP black disc. 
Tested component: black solid material. 

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ******** ****************************************************************************************************************************** 
 
Conclusion: 

Tested Samples Stan dard   Result 
Tested component of 
submitted sample 

Restriction of the use of certain hazardous substance in 
electrical electronic and equipment (RoHS Direction 
2002/95/EC and supersedure 2011/65/EU) 

 P ass 

********************************************************************************************************************************* 
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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)  26 
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/Zeng Guoliang 
 
 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 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+) 0.1% (1000 mg/kg) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 mg/kg) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 mg/kg) 

 
 The above limits were quoted from 2002/95/EC and supersedure 2011/65/EU 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 09, 2012  

 Testing period: Jun 09, 2012  to Jun 16, 2012 
 
 (D) Measurement Flowchart: 
 

1. Test for Cd/Pb Contents 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 
 
 
 

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

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 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 

 
 
 
 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

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

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 

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 
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 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

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

End of report
 

 
  

 
 

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 18, 2012 
 8755 WEST HIGGINS ROAD SUITE 

500CHICAGO IL 60631 USA 
 

 

 Attn:  KRISTEEN BACILA/ARSENIO CESISTA JR. 
  

 

 
Sample Description: 

One (1) submitted sample said to be DV black disc. 
Tested component: black solid material  

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

 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ******** ****************************************************************************************************************************** 
 
Conclusion: 

Tested Samples Stan dard  Res ult 
Tested component of  
submitted sample 

Restriction of the use of certain hazardous substance in 
electrical electronic and equipment (RoHS Direction 
2002/95/EC and supersedure 2011/65/EU) 

Pass 

 ************************************************************************************************************************************** 
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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/ Zeng Guoliang 
 
 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 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+) 0.1% (1000 mg/kg) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 mg/kg) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 mg/kg) 

 
 The above limits were quoted from 2002/95/EC and supersedure 2011/65/EU for homogeneous material. 

  
(C) T est 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 09, 2012  
 Testing period: Jun 09, 2012 to Jun 14, 2012        
 
 (D) Measurement Flowchart: 
 

1. Test for Cd/Pb Contents 
 

 
 
 
 
 

 
                           Totally dissolved 

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

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 
 
 
 
 
 
 
 
 
 

 
 
                             Totally dissolved 

 
 
 
 

 
 
 

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

 
 
 
 
 
 
 

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

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 

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 
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 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

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

 
 

  
 

 

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 19, 2012 
 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: black solid material. 

 
 ******** ****************************************************************************************************************************** 
 
Tests conducted: 

As requested by the applicant, refer to attached page(s) for details.
 ******** ****************************************************************************************************************************** 
 
Conclusion: 

Tested Samples Stan dard  Res ult 
Tested component of  
submitted sample 

Restriction of the use of certain hazardous substance in 
electrical electronic and equipment (RoHS Direction 
2002/95/EC and supersedure 2011/65/EU) 

Pass 

********************************************************************************************************************************* 
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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)  4 
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/Zeng Guoliang 
 
 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 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+) 0.1% (1000 mg/kg) 
Polybrominated Biphenyls (PBBs) 0.1% (1000 mg/kg) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000 mg/kg) 

 
 The above limits were quoted from 2002/95/EC and supersedure 2011/65/EU 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 09, 2012  

 Testing period: Jun 09, 2012 to Jun 16, 2012  
 
  (D) Measurement Flowchart: 

1. Test for Cd/Pb Contents 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 
 
 
 

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

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 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                               Totally dissolved 
 
 

 
 
 
 
 

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

 
 
 
 
 

 
 
 

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

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 

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 
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 4. Test for PBBs/PBDEs Contents 

 
 
 
 
 
 
 
 
 
 
 
 

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

End of report
 
 

  
 

 

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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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@
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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 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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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)
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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)

t'&t 5aY.Me.drrr{!*rid,iydrddod 200c3
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Test Report

'1 ) Name of the person
2) Name of the person

No. SHAEC1201680106 Dale: 21 Feb 2012 Page 5 of 6

iy 3u!Fd ro t! on.6r codd. ot s !.rt d r..'$r .t it&rE{r:r!r@!4q!!J!!-e!!!em.
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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

M6mb€ror rho sG9eloup (sG9 s^)



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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SGS
Test Report

ANSON SOLDER & TIN PRUDUCTS ITADE LTD
CHANG HONG RIDGE INDUSTRIAL PARK OAIL NANHAIGUANGDONG

This report is to supersede test repon CANAUTO1210273201

The lollowing sample(s) was/were subfiitled and idenlilied on behajf ot the applicant as Lead-free Soldor SnAgCu

SGS Job No.
Date of Sample Received
Testing Period

Test Requested ;

Test Result(s) :

Summary :

Conclusion:

Signed lor and on b€half of
SGS-CSTC Ltd.

No.: CANAUTO1 21 0273203 A01 Date: 07 Aug 2012 Page I ofg

:SC4TR1207000558-1
: 30 Jul 2012
: 30 Jll 2012 - 03 Aug 2012

A: As requested by clienl, SVHC scleening is perlomed according to:
(i) Specified substances in the Candidate Lisl ol Substances of Very High Concern (SVHC)
lor aulho zation puuished by Eurcpean Chemicals Agency (ECHA) on and betore Jun 18,
2012 r€garding R€gulation (EC) No 1907/2006 ooncerning lhe REACH.
B: Selected lest (s) as requested byclient.

Pleas€ relgr to n€xt pag€(s).

A: According to the sp€cili€d scope and analytical tochniques,
concantrations ol tested SVHC are < 0.1olo (Ww) in lhe PASS
submatlod samDls.

B: Based on the perfomed tests on submitled samples, the resulls ol L€ad, Mercury,
Cadmium, Hexavabm chromium complywlth the limits as set by RoHS Directive
201 1 /65/EU Ann€x ll; recasting 2002/95/EC.

; im h 6n d.@d d. oily 6 6.ni!r.{r) brd

Approved Signatory

ny etr.d b berdtudb.d 3tr pdrdod't rrhM or '{q'no rus6! '! rtergn 4 6elE-JLl4!49!r

srdrdJir5lpdd&Ed.rbqb.F.bqolEerxr51(a t(c,o)lEq j F?6?0"111 - j:11":



Test Sample :

Samole Descriotion :

Sp€cimen No. SGS Samplo lD D6cription
I CAN12-102732.001 Silvery metal

A: SVHC

Rema* :
(l) The chemical analysis of specili€d SVHC is perlormed by msans ot currently available analytical

techniques againstlhe lollowing SVHC relaled documents published by ECHA:
http//echa.europa.er./wob/gu€sucandidalelist-table
These lists are under evallalion by ECHA and may subiect to change in the lulure.

(2) Concerning article(s)i
ln accordanco wilh Regulation (EC) No 1907/2006, any EU producgr or importer ol articles shall nolily
ECHA, in accordanco with paragraph 4 ol Article 7, il a substance meets the criloria in Arlicle 57 ancl is
identitied in accordance with Article 59(1) ot the Regulalion, if (a) the subslance in the Candidale Lisl is
present in those arlicles in quantilies lotaling over one tonne per producer or imporier per year; and (b)
the substance in the Candidate List is present in those arlicles above a concenlration of 0.1% weighl by
weight (Ww).

Article 33 ot Rogulalion (EC) No 1907/2006 requires supplier of an arlicle conlainang a substance
meeting the oriteda in Article 57 and identilied in accordanoe wilh Article 59(1) in a concentration abo!8
0.1% weight by weight (w/w) shall provide the recipient ol the article wilh sufficienl infofmation, available
to lhe sutpler;to ataow safe use ol the anicle including, as a minimum, the name of that subslance in lhe
candidate List.

SGS adools the interprelalion ol ECHA lor SVHC in anicle unless indicated otherwise. Oetail explanation
is available at the following link:
http://webslage.contribule.sgs.nevcoFreach/documents/ScS-CTS-SVHC'paperEN-1 1.pdl

(3) Concerning malerial(s):
Tsst resulG in this r€pon are barsed on lhe tested sample, This reporl relers to lesling result ol lested
sample submitted as homogenous malerial(s). In case such malerial is being used to compose an article,
the ;esutts indicated in thia.€port may not represent SVHC concentration in such article. ll this report
refers to testing resull of co;posile matedal group by equal weight proportion, the material in each
composite tesl group may come lrom morelhan one anicb.

lJ the sample is a substanc,e or mixture, and n directly exports to EU' client has the obligalion to comply
whh the supply chain communication obtigation under Adicle 31 of Regulation (EC) No 1907/2006 and
ihe conditidns ot Autho zation of substance of very high concem included in the Annex XIV of the
BegLrlation (Ec) No. 1907/2006.

(4) Conceming substance and preparalion:' - 
lt a SVHCis tound over 0.1i. (;/yr) and/or lhe specific concenlration limil which is set in Regulalion {EC)
No 1272/2008 and No 790/2009, client is suggested to prepare a Safely Data Sheet (SDs) against lhe

Test Report No.: CANAUTO1210273203 A01 Date:07 Aug 2012 Page 2 of9
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Test Report No.: CANAUTO1210273203 A01 Dale: 07 ArJg 2012 Page 3 of I

SVHC to comply with the supply chain communicalion obligaiion under Regulalion (EC) No 1907/2006,
in which:
- asubstance thal is classifigd as hazardous underlhe CLP Regulation (EC) No 127212008.

- a mixture that is classified as dangerous according Dangerous Preparalions Directive 1999/45/EC or
classified as hazardou6 und€r lhe CLP Regulalion (EC) No 127212008, when their concentalions are
€qual to, or greater than, those delined in the Anicle 3(3) ot 1999/45/Ec or lhe lower values given in Part
3 of Annex Vl of Regulation (EC) No. 12722008; or

- a mixlurc is not classilied as danq€rous under Directive 1999/,f5/EC, bul contains eilh€r:
(a) a substance posing human heahh or environmental hazards in an individual concsnlralion ol > 1 7o
by weight tor mixtures that are solid or liquids (i.e., non-gaseous mixlures) or > 0.2 % by volume for
gaseous mxlures; or
(b) a substance that is PBT, or vPvB in an individual concenlration ol > 0.1 % by w€ight lor maxlures
lhat are solid or liquids (i.0., non-gaseous mixlu@s);or
(c) a substanc€ on th€ SVHC candidate list (tor reasons oiher than those lisled above), in an individual
concenlraiion of > 0,1 % by weight for non-gaseous mixlurest or
(d) a substance for which th€r€ are Europe-wide workplace exposure lamits.

(5) ll a SVHC is found over the reporling limit, client is suggosted to identily the component which contarns
the SVHC and the exact concgntration ol lh€ SVHC by requesting lurthor quantitative analysis kom lhe
laboraiory.

Test Method:

SGS In-House method- GZTC CHEM-TOP-092-01 , Analyzed by ICP-OES, UV-VIS.

iiltsfi #f, i*ffi'*ffi"k**:,tlxr,iffitrffi *ipfi tkl;H$i'i1'ffi rS#;i?iadhc""'.ry! r"d,a. dhdod

-;-ih* h r'b H .pd .b' -
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SGq
Test Report No.: CANAUTO12l0273203 401 Date:07 Aug 2012 Page 4 of9

Test Result: (Substances in the Candldate Ligt ot SVHC)

y&bj.dbi|o.' l 'hnffi.ol9

i6iiE;HiF.-'.-4-1ieli4l'-"-l:-b*-1x:-ij13*jfr.H;'ltrj^,T1H"",':,1ffiffiiffi'JLfil-";..;. ^** .'-o-""ft T.*#l[ffiur{*ffi181ffi A,Ee":1ffi*#"?$ililg':r.srn iudlrdi bn d.n'.d tu.ln r4Mio

Substance Name CAS No. EC NO. 001
Concentration

t%l

RL(%)

Aluminosilicale Refractory Coramic Fibres '^ 650-017-00-8
(lndex no.) ND 0.005

Ammonium dichromale' 7789-09-5 232-143" 1 ND 0.005

Arsenic acid' 7778-394 231-901-9 ND 0.005

Boric acid' 1004:'-35-3
11113-50-1

233-139-2
234-343-4 ND 0.005

Calcium arsenatg' 7774-44-1 231-904-5 NO 0.005

Chromic acid,
Oligomers of chrcmic acid and dichromic acid,
Dichromic acid'

7738-94,5

13530-68-2

231-801-5

236-881-5
NO 0.005

Chromium lrioxide' 1333-82-0 2t5-607-8 NO 0.005

Cobalt dichbnde' 7646-79,9 231-589-4 ND 0.005

Cobalt(ll) carbonate' 513.79'1 208.169-4 ND 0.005

Cobalt(ll) diacetate' 71-44-7 200-755-8 ND 0.005

Cobah(ll) dinilrate' 10141-05-6 233-402- l ND 0.005

Cobalt(ll) sulphate' r0t24.43-3 233-334-2 ND 0.005

Diarsenic pentaoxide' r303-28-2 2't5-116-9 ND 0.005

Diarsenic lfioxide' 1327-53-3 215-48t-4 NO 0.005

Diboron trioxide' 1303-86-2 215-125-8 NO 0.005

Dichromium lris(chromate)' 24613€9-6 246-356-2 ND 0.005

Disodium letratrorate, anhydrous'
1300-964
1330-43-4
12179-04-3

215-540-4 ND 0.005

Lead(ll) bis(methanesultonate)' 17570-76-2 401-750-5 ND 0.005

Lead chromate' 77fi-97-6 231-846-0 ND 0.005

. {iduedr'.loteEb6ftdql.rditrdo4u0n 5'0663 | ,q{rlry l91e0t5::: " 
j:39



No.: CANAUTOl210273203 A01 Date: 07 Aug 2012 Page 5 ot I

sGq
Test Report

Subslance Namo CAS No. EC l{o. ool
Concenlratlon

t%l

RL(%)

L€ad chromate molybdate sulphate red (C.1.
Pigm€nl Red 104)'

12656-85-8 235,759-9 N D 0.005

Lead diazide, Lead azide' 13/2446-9 236-542-1 ND 0.005

Lead dipicrate' 64n-64-1 229-335-2 ND 0.005

Lead hydrogen arsenate' n8+40-9 232-064-2 ND 0.005

Lead styphnate' 15245-4+0 239-290-0 ND 0.005

Lead sullochrcmate yellow (C.1. Pigment Yollow
34)',

134+37-2 215-693-7 NO 0.005

P6ntazinc chromate octahydroxide' 49663,84-5 256-418-0 ND 0.005

Potassium chrcmale' 7789-00-6 232-140-5 NO 0.005

Poiassium dichrcmate' 7778-50-9 231-906"6 ND 0.005

Potassum hydroxyoclaoxodizincalodichromate' 11103-86-9 23+329"8 ND 0.005

Sodium chromale' 7775-11-3 231-889-5 ND 0.005

Sodium dichromate'
7789-12-O't0588-01-9 234-190-3 N D 0.005

Strontium chromate' 77a9-06-2 232-142-6 ND 0.005

Tetraboron disodium heplaoxide, hydrate' 1?267-73- l 235-541-3 ND 0.005

Tdlead daarsenate' 3687-31-8 222-979-5 ND 0.005

Zirconia Aluminosilicate Relractory Ceramic
Fibres'^

650-017-00-8
(lndex no-)

ND 0.005

I 116-20)32155655 I F20 tAtsl lS ffi 6 ig' @
r|t6lHsl|5he(CB&d$trtr.qL8flt0rEurfi | 510@



SGq
Test Report

Notes:

No.: CANAUTO1 21 0273203 A01 Date:07 Aug 2012 Page 6 of9

(1)RL = Reporting Limit. All RL are based on homogenous malerial
ND = Not detected (ower than RL), ND is denoted on lhe SVHC substance.

(2) 'Th€ test r€sult is based on lhe calculation of selected element(s) / marke(s) and to lho worst-case
sc€nado. For delail intormation, please refer to ihe SGS REACH w€bsito: lWJlgCb j$gIllgllghledL
vgw.hbh-concom-anelhb-lnf ometbn-os.hlrn

Calculated concenlration ol diboron triorile, boic acid, disodium telraborate, anhydrous and tetraboron
disodium heptaoxide, hydrato are based on the water extractive boon and sodium by ICP-OES.

RL = 0.005% is evaluated lorelement (i.e. cobalt, arsenic, load, sodium, chromium (Vl), silicon, aluminum,
zirconium, boron, potassium, sirontium, zinc and calcium @spectively), excopt molybdenum RL=0.0005o/"

{3) ̂  On Jun 18, 2012, ECHA consolidat€d two entdes of aluminosilicate refraotory oeramic fibres and two oJ
zirconia aluminosilicate refractory ceramic libres in the Candidale Lisl of SVHC for aulhorization published in
Jan 201 0 and Deo 201 1 into one entry lor aluminosilicats relractory oelamic tibres and one lor zarconia
aluminosilicate refraclory ceramic fibres.

nrut.dbDo.ode b.dn stdrd$i'ir'np |'|!!4!E!44!'F++&!1
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.-r.'iiry ;iliai'do a t omr -
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Test Report No.: CANAUTO1210273203 A0l Dale: 07 Aug 2012 Page 7 ofg

B: RoHS Oirecllve ml1/65/EU

Test Method: With relerence to IEC 62321:2008
(1) Delermination of Cadmium by ICP-OES.
(2) Delermination of Lead by ICP-OES.
(3) Delermination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by spot t€sl / Colorimetric Method using uv-Vis.
(5) Delermination of PBBS and PBDES by GC-MS.

Test llem(s):
Cadmium(Cd)
Lead (Pb)
Mercury (Hg)
Hexavalent Chromium (C(Vl))
Sum ol PBBS
Monobromobiphonyl
Oibromobiphenyl
Tdbromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hetabromobiphenyl
Heptabromobiphenyl
Octabromotriphenyl
Nonabromobiphenyl
Decabromobiphenyl
Sum ol PBDES
Monobromodiphenyl ether
Dibromodiphenyl ether
Tribromodiphenyl ether
Telrabromodiphenyl ether
Penlabromodiphenyl ether
Herabromodiphenyl ether
Heptabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl 6ther
Decabromodiphenyl ether

1000

1000

us!
2
2

o

5
5
5
5
5

5
5
5
5

5

5
5
5
5
5

5

5

!4i! u!!!
100 mgftg
1000 mg/t(g
1000 mgrkg

9A
ND
53
ND

Negative
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
ND
ND
ND
ND
N D
N D
ND
ND
ND
ND
ND
ND

m9n€
msag
mgkg
mS/kS
msfts
m94(g
mgKg
mg/kg
rng/lq
mS/kS
mo/kS
mS/kS
mS/kS
mg/kg
mS/kS
mS/kS
ms^s
mSil€
mS/kS
msftg
ms4q
mS/kS

M d k .lfu biirr @Mi.,&itd bLE.io cdld.E I' ErfuE oeudb rr !4J!9@!I41q!q!'l!hrn N.lwindrmDdnrlAq
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SGS
Test Report

Notes:
(1) The maximum pormissible limit is quoled iiom directive 2011/65/EU, Annex ll
(2)o spol-test:
Negative = Absence of C.Vl coating, Positive = Presence ot CrVl coating;
(The tested sample should be turther vedlied by boiling-wateFexiraclion melhod if the spot test resutt is
Negativ€ or cannot be confirmed-)
. Boiling-watgrenraction:
Negalive = Absenca of CrVlcoating
Posilive = Pr€sence ot CrVl coating;the detected concentration in boiling-water-extraction solution is equator
greater than 0.02 mg/kg with 50 cm2 sample sur,ace area.
For @rrosion prot€ction coatings on metals: Informalion on sto€ge condiiions and production date ol the
t€st€d sample is unavailable and thus rosults ot C(Vl) repr€sgnt status ol the sample atthe time ol testing.

rllrdbro.ndtudh.d3.# ra.rd. r !!!ruEs@EsJlls!!&s5
Ndd br.@.d cdth b E!fu
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fritrfubin.'o,ntIedo.'r.'ry.rn.6hFyi*BFjatynbh.cbnljdd|!de!hmld{

No.: CANAUTO1 21 0273203 A01 Date: 07 Arjg ml 2 Page 8 of I
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Test Report

Sample photo:

No.: CANAUTOI 210273203 AOI Date: 07 Aug m12 Page I ofg

cANt2-102ru.00r

;;;fi ; ;j".i;*;rvi'o.-rrr.t*4.

SGS aulh€ntlcate lhe photo on o ginal rgport only
*' End ol Repod -'
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T€st Report No. TSNEC1200749001 Date: 07 Aug 2012 Page 'l of4

PENGLAI LIANTAI ELECTRONIC IIATERIAL CO.,LTD'

DAXINDIAN TOWN PENGLAICITY SHANDONG PROVINCE
CHINA

The follo\r,/ing sampte(s) wasfu€re submitted and identified on behalf of the clients as : TINNED

COPPER.CLAD STEEL WIRE

TP12-007621 -TJ

GTRX] (D)0.8MM

MODEL NO, GTRXI(D)0.5'0 6Ml!l

Date of Sampfe Received: 12Mar 2012

scs Job No. :
Model No. :

Client Ref. Info. :

Testing Pedod :

Test Requested :

Test Lrethod :

Test Results :

Condusion :

12 Mat 2012 - 15 Mar 2012

Selecled test(s) as requested by ciient

Please refer to next Page(s)

Please refer to next page(s)-

Based on the peformed tests on submitted samples' the results of Lead'

Meroiry, Cadmium, Hexavalent chromium comply with th€ limits as set by RoHS

Dir€c{ve 201 1/65/EU Annex ll; recasting 200295/EC

Signed for and on behall of
SG$CSTC Ltd.

rhtrdudrbdth

T@-
Rgabeca zhou
Approved ggnatory
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Test Roport No. TSNEC1200749001 Date: 07 Aug 2012 Page 2 of 4

T€st Results :

Test Part Descriotion :

SpednErNo. SGSSamdolD D€scdplion
1 TSN12-007490.001 silverymetalwire

Remarks :
(1) 1 mgftg= 1 PPm=0000'1%
(2) IVIDL = Method Detedion Limit

(3) ND = Not Detec{ed ( < MDL )
(4)'-" = Not Regulated

RoHS Oir€.{w 201 1/85iEU

Test Method: With.eferenceto IEC 62321:2008
(1 ) Detemination of Cadmium by ICP-OES
(2) Determination of Lead by ICP'OES'
(3) Determination of lrercury by ICP-oES'

i4; Determination of Hexavalent Chromium by Spot test / colorimetric ll'ethod using IJV'vis

Test ltem(s)
Cadmium (Cd)
Lead (Pb)
Mercury (Hs)
Hexavalent chromium (C(Vl))

Limit
100
1000
1000

ud! Mgt @1
mg/kS 2 ND

ngftS 2 ND

mS/kS 2 ND
O Negative

Notes :
(1) The maximum pemissible limit is quoted from diredive 2011/65/EU' Annex ll'
(2) o = a. Positive means the pr€sence of CrVl on the test€d areas;

b Negative means the absenc€ of CtVl on the tested areas

For corrosion prctection coatlngs on metals: Information on stoEge cond ions and Productlon date

ofth6testedsamp|eislnavailab|eandthusresu|tsofcr(V|)representstatusofthesamp|eatthe
time of testing.

The test resulb and photo of sample OO1 are copied from report TSNEC1200196001 sample 002'

Oalet2012!O3115.



No. TSNEC1200749001 Date: 07 Aug 20 1 2 Page 3 of 4

alw h hnb '*n ir.' mt h h x0ph(1) hn

Test Report

AITACHMEIITS

cd/FbrHi/cf. r.dl|! Fba ch-t

1) Namr ofiha pa|son tNho mads tosling: Aafon WanglJagon Li

a Nem. otthe prBon in chargs ofissting: Cindt Yin

3) Th.e. 3ampl.e w€rr dirsolv.d totallt bt pr8'condilioning melhod sccording to below frow

ch.n. (Cf i63t m.thod ercluded)

,il,li#lili,Liffi 
-,fi;-;;;L; d F.*"o*.*' ^

ffi tr##nffi .$.ffi 'er"lif .rirl#$ilseT6&t{,i#i:I#ij"i##j.#fi j'fiiffj{ffiffffffi.i .*#-}}i"#ffi*"4'i;a!fi:Er ;fi:fi:}iipi;*Hi{,ffiftffilx.S"Lfirj':;.iffii;l*';*dii]fi€iff:*inmir":x*l,Yf,lll::lmffimn:i"l'l;."lll'
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S.mpla Pr€paralaon
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Acid dig$lion ,itilh
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altraclion
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di€9olve
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Test Report

Sample photo:

No. TSNEC1200749001 Date: 07 Aug 201 2 Page 4 of 4

TSN12-007490.001

TSN12-007430.001

SGS adhefticate the photo on odginal report only

-' End of Repod "'
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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



I

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



s

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



Test Report

SGS Job No. :

Composiljon :

Model No. :

Date of Sample Received :

Testing Pedod :

Test Requested :

Test l\rethod I

Test Results :

C,onclusion :

No. TSNEC1200154101 Dal€t 07 Mar 2012 Page 1of 8

TIANJIN CITY KAIHUA INSULATION IVATERIAL CO.,LTD.

NO,27 YIJING ROAD,DONGLI DEVELOPI,TENT AREA TIANJIN
300300, cHtNA

The following sample(s) waslrere submitted and identiied on behalf of the clients as :
HALOGEN.FREEEPOXY SEALING POWDER

7P12-004215 -1J

EPOXY RESIN
EF-150

01 Mat 2012
01 Mat 2012 - 07 Mar 2012
Selected test(s) as requested by client.

Please refer to next page(s).

Please refer to next page(s).

Based on the performed tesb on submitted samples, the results of Lead,
Ivlercury, Cadmium, Hexavalent chromium, Polybf ominated biphenyls (PBB),
Polybrominated diphenyl ethers (PBDE) comply with the limits as set by RoHS
Directive 2011l65/EU Annex ll; recasting 2002/95/EC-

Signed for and on beh€lf of
SG$CSTC Ltd.

Summer Bai
Approved Signatory

l d n ! . G u n 4 n ' [ i . d b t h ! h d t ! ! ! ! q | ' @ o b i n r ' e d m s $ | odn., dsuh.ririlit.d to r.n! .id

n&nn6d 'irt'i{'ud'oD.
. ; d d 6 ; . i ' ' e ' d " m ! ' f l r ; " o . ' T 4 F | \ d o ' ' n ; i ' f i o l ; ! r c

dihts r crrioi or s. adcd q !o!.n

r 136-r)t"523300 r is 2,2545?52 M6 4g.oh
r (!6-22)€523300C r (36-2)2529552 t sss dna€.{l m

Momborol rhoscs Oroup (scs sA)

scsMrnsioi.No.al Th. 5th Avon u. TEDA.Iiani n, Ch in. 3@157
+l-itigtt&i1talrifr4lBscst! ali300.t



Test Reoort No. TSNEC1200154101 Dalet 07 Mat 2012 Page 2 of 8

Test Method : With reference to IEC 62321:2008
(1) Determination of Cadmium by ICP-OES-
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Detemination of Hexavalent Chromium by Colorimetric Method using UV-Vis.
(5) Determination of PBBS / PBOES content by GC-MS.

Test Results :

Test Part Description :

Sp€cimer| No. SGS Sample lD Desqiption
1 TSN12-001541.001 blue powder

Remarks :
(1) 1 mg/kg= I ppm=0.0001%

(2) MDL = Method Deteclion Limit
(3) ND = Not Detected ( < l\rDL )
(4) '!" = Not Regulated

RoHS Dit€divo 201 I /85EU

Test ltem(s)
cadmium (cd)
Lead (Pb)
Nlercury (Hg)
Hexavalent Chromium (Cr(Vl))
Sum of PBBS
I\,4onobromobaphenyl
Dibromobiphenyl
Tribromobiphenyl
TetEbronobiphenyl
Peniabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Octabromobiphenyl
Nonabromobiphenyl

Decabromobiphenyl
Sum of PBDES
Monobromodiphenyl ether

t!!dt Ud!
100 mg/kg

1,000 mg/Kg
1,000 mg/kg
1,000 mg/kg
1,000 mg/kg

- ms/Kg
- mgKs
- ms/Ks
- ms/Ks

mgKg
- mg/Kg
- mS/kg
- mgKg
- mg/Kg
- mg/Kg

1,000 ms/kg
- mg/Kg

MDt 001
2 N D
2 N D
2 N D
2 N D
- N D

5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
- N D

5 N D

;i;Jd;fi";.n'idbtd|sdcmdtr6fihlE|.dioi.o€W4.
; .d i , ; ; ; ;^ i : ;  dnhd $a.h

t;;;;i.;' i nntrtuL (rD
.;;;i.';;i;;;is.t".i.d",idocu..d;lnidocur;'q.db'
a  r . r ; L . d r c r , o rdF . ron !1o

scsMansion,No4r,The 56 Av€nuer€DA.lianlin chlM 36457 | w22)67ffiM 1\6"24?l?X2', lwse9.@n
+l.ttfiejffr{fi&atn16,11cscs*lt drl:3ea57 I (N&2r662d000 rls-42s2$252 e 3g"r'm€sssm

Memberor the SGS ercup (sGS sA)



Test Report
Test ltem{sl

Dibromodiphenyl elher
Tribromodiphenyl ether
T€ttabromodiphenyl ether
Penlabromodiphenyl ether
Hexabromodaphenyl ether
Heptabrcmodiphenyl elher
Oclabromodiphenyl ether
Nonabrofi odiphenyl ether
Decabromodiphenyl ether

Notes :

No. TSNEC1200154101 Dai€.07 Mar 2012

MSt 0p1
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5 N D
5
5

ND
ND

MDt
50
50
50
50

0p1
ND
138
N D
ND

Page 3 of8

tini! Ud!
' mgKg

mg/Kg
- ms/Ks
- mS/kS
- mg/kg

mgKg
- mg/Kg
- ms/Ks

mg/Kg

(1) The maximum permissible limit is quoted from direciive 2011/65/EU, Annex ll.

llalooeal

Test Method : With reference to EN 145821 2007, analysis was perfomed by lon Chromatograph (lC).

Test ltem{s)

Fluorine (F)
Chlorine (CI)
Bromine (Br)
lodine (l)

Phthalate6

Test Method : With reference to EN14372: 2004, analysis was performed by GGI S.

udl
m9Kg

mg/Kg
mS/kS

ms/Ks

Test ltem{s)

Diisononyl Phthalate (DINP)
Di-n-octyl Phthalate (DNOP)
Diisodecyl Phthalate (DIDP)
Di-n-hexyl Phthalate (DnHP)

Notes :

udl MDt opL
% (wir) 0.010 ND
% (ww) 0.003 ND
oi6 (wtu) 0.010 ND
% (wlr) 0.003 ND

":l';i"?.i:.':i'::'"|}i"i;;;"-6iiJi"ii'iir'ili'"|;,i6;.;;''';'a!'6]*Jn.c*fd'h';'JiiiiJ,-ij,iu. 
.i,ajam-+.-. .r ro".c rr" --"-'."-tijJ tid it'nioi dr''{!dnd'o 4 - 1,1::11::.: i:"1"J1":i}lll"1l

i:1i1,-{.i-!."r1-:.;;*+!::,r.':l.j:j-'jll+*:":"::;:'r,":lill;t',t;;]:."Jirj:l'".jiil?:ttlti:'ji;.x"J,:illl:i.l;;'il'"li#'3ni.",

scs iracion,No.41,lh. sli Av6!e TEoA.Teniln.chiF 3m457
+E-irrs*tlrft8ln*6lrqscsl[. .lli 300457

l€6-Al6323&ia l iS-22125?95252 !u..i sgscoi
I l{6-22)s233t{0 I {$-ea252s5?t2 " "s""h".@43m

M€mb6ronhe sGs 6roup (sGs sA)



Te€t ReDort No- TSNEC1200154101 Dale: 07 Mar 2012 Page 4 ofB

(1) DBP,BBP,DEHP Reference informalion: Entry 51 of Regulation (EC) No 5522009 amending Annex
XVll of REACH Regulation (EC) No 1907/2006 (previously reskicled under Directjve 2005/84/EC):
i) Shall not b€ used as substances or in mixtures, in concentrations greater than 0,1 % by weight of

the plasticised material, in toys and childc€fe afticles.
ii) Toys and childcare articles containing these phthalates in a concentration greater than 0.'l % by

weight of the plasticlsed material shall not be placed on the market.
Please refer to Regulation (EC) No 552/2009 to get more detailinformation
DINP, DNOP, DIDP Reference infofmation: Entry 52 ofRegulalion (EC) No 552/2009 amending
AnnexXVll of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive
200st84tEc).
i) Shall not be used as substances or in mixtures, in concentrations greater than 0. 1 % by weaght of

the plasticised material, in toys and childcare articleswhich can be placed in the mouth by
children.

ii) Such toys and childcare adides containing these phthalates in a concentration greater than 0.1 %
by weight ofthe plasticised material shall not be placed on the market.

Please refer to Regulation (EC) No 5522009 to get more detail information

Ji"r o,'i'i"i..-itu t r... -a
i;';i""i;;ffi;;;j;;;;;;'iaii,ilu"ooo.*tuu"iouaLdi,'nihsdsnodh!|Dn'di.d!h

;;i;i;:;i.;io]*ii"n"d-'.il-my'[comFry.bkrcJFs6[i'hloccltri',ids6ede.i1do.#;i];a;;";n;;a;;:.;'liii"'iiry.ot"'ellulttrtt
iM,6i^,i r i,k dodned -ondris r

SGSManeioi.No41,Ttrc 5ih Av€nu.iEOA ranirn chiM 300457
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T€6t Report No. TSNEC1200'154101 Date: 07 Mar 2012 Page 5 of I

ATTACHMENTS

cd/Pb/Htcf IPBBsaFBDEs Ftow Chart

1) Name oflhe person who msde tesl ing: Aaron Wang/Jason Li lAngell  Yao
2) Name ofthe percon in charge oftesting: Cindy YinlRer Zhu

I These samples were dissolled lotal ly by pre-condil ioning method according 1o
belowtlow chad. (cf* end PBBSIPBDEs lest method excluded)

tSGsMaNioi,No4l,Ti6 5ln avoiueTioL'Ianjh ChlM 3&u57 I &2a{6?'3m I (s ?42t4252

I i-.*r*inr*eara*m+.cs*l str3mls7 I {6_2r552ss000 ri3t2?25?$052 t ,o,'fi.€rq'm

M6mb€rol lh€ sGs Croup (sGs sA)

Semple Preparat ion

Sample Measurement

Sample solvent
e)draclion

Adding digestion reagentAcid digBslion with
microlYave/ hotplate

Healing lo 90-95'C fol
extractionConcentral ion/

Di lut ion ofe)dract ion
solution

Rssid!e Fil lrat ion and pH
adj!slmentFilllation

1)AlkaliFusion /
0ry Ashing
2) Acid 10
dissol!e

Adding 1,5
diphenylcarbazide {of

color development

ICP-OES/MS

Pb/Cd/Hg PBBs/FBDE.



scs
Test Report

ATTACHMENTS

1) Name ofthe person

2) Name ofthe person

No. TSNEC'120015'4101 Date: 07 lvar 2012 Page 6 of I

Halogan Testing Flow Chat

jdho mads testing:Angell Yao
in charg€ oftesting: Rex Zhu

l ' iddbIq.toNu^d.. lh.ketrdd;dd.!hl^Gri6doc!nsd..nndtb' l
roic. 'y on.!  rc*oi  d brodid d

SGSMansion,No4l,Th.slhavonueTEDAnanliiChiM3m45T | (1t22)66233M I lS-?2125295?52 lw.s39!@n

4t.i!6e*t{xtqlt/(fr4t gscs*! ll|:3e4s7 .l (ltzrszd0o r(s-242!8s29 o s03chh€566

Menberol rh6 sGsorouo (sGssa)

Sample cliling,/preparation

Sampls meesurement

Combustion in oxygen bomb

Dis6olv€d in an absorption

Analyzed by ion
chromatography. Double

confim by other inslruments, if

;;;;;' ;;;n;iii"l;r.;'n.i Ndh ftn, rd cdeo6 b

li"ffi:,ri'l:.1i.*1Tfii:;"*:-r'#l$i.:1;."',j,iltj'j{#.il#;fi3j:jfu{iii;ii"ni;"*{',:*xl.ri;.;



SGS
Test Report

1) Name ofthe percon

4 Name ofthe percon

ATTACHMENTS

No. TSNEC1200154101

Pmhal.b liesting Flori, Chart

who made t€sting: lva naSun
in charge oftesting: Rex Zhu

Date:O7 Mat 2012 Page 7 of 8

brc; ' i 'r" krrdF.ddF o

av€nu.TEoA,lianrln,chlE:*o{57 tW22t657wJx t\3[-24?3236252 *rci39.em

s E . *trF&lf,h^tieEl itttl r gscs*! $n:30457 I {3d 2r66?&m r136-2a2s2952t e 59tdr€@ss'om

Solvent extracl ion

Concentral iodDi lut ion

Memborotrhe sGs Group (SGS SA)



Test Report

Sample photo:

No. TSNEC1200154101 Date:07lvar2012 Page 8 of 8

TSN12-001541.001

SGS authenticate the photo on odginal report only
*" End of Report *"
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Test Report No. TSNEC1200154301

(svHc)
TIANJIN CITY KAIHUA INSULATION MATERIAL CO,,LTD.
NO.27 YIJING ROAD,DONGLI DEVELOPIVENT AREA TIANJIN
300300, cHtNA

Dai€ 07 Mar 2012 Page 1 of I

The following sample(s)
SEALING POWDER

SGS Job No. :

Composilion :

Model No. :

wasilvere submitted and rdentifred on behalf ofthe clients as : HALOGEN-FREEEPOXY

Oate of Sample Received

Testing Pedod :

Test Requested :

Test Resulls I

Summary :

Signed fo. and on behalf of
SGS.CSTC Ltd.

fP12-004215 -rJ

EPOXY RESIN

EF-150
'. 0l Mat 2012

01 Mat 2012 - 07 Mar 2012

As fequested by dient, SVHC screening is performed according to:
(i) Seventy three (73) substances in the Candidate List of Substances of Very
High Concern (SVHC) for authorization published by Eufopean Chemicals
Agency (ECHA) on and before Dec 19, 2011 regerding Regulation (EC) No
19072006 conceming the REACH.
Please ref€r to next page(s).

t*^
Summer Bai
Approved Signatory

le6d..dttu
biu GffiruDrd b r.tu d !.:a!$ Etrd . d@FlIIih .r!nn

According to the specified scope and analylical I PASS
technioues. concentrations of tested SVHC are
< 0.1% (wir) in the submitted samDle.

Iffid6d'jN_'irn-'r!6h

| |!dlhdr6rFddrdtbh|sc.{r)td
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i:.ri I scs MrEron,N..41,1h. 6th ^u@rED^rL4{qitu o457
I st.tlriltlttttAlsiLlBs6s*t ll:3coat



Test Report
(svHc)
Remark:

No. TSNEC1200154301 Dale: 07 Mar 2012 Page 2 of g

(1) The chemical analysis of specifed SVHC is performed by means of currenfly avaitabte anatytical
techniques againstthe following SVHC related documents pubtished bv ECHA:
hltp://echa.europa.eui/veb/guesucandidate-tlsl-table
These lisls are under evaluation by ECHA and may subject to change in the fulure.

(2) Conceming article(s):
In accordance with Regulation (EC) No 1907i2006, any EU producer or importer of artictes shall
notify ECHA, in accordance with paragraph 4 of Article i, if a substance meeis the criteria in Articte
57 and is idenlified in accordance with Articte S9(1) of the Regutation, if (a) the substance in the
Candidate List is present in those articles an quantities totaling over one lonne per producer or
rmporter per year; and (b) the subsiance in the Candidate List is present in those artictes aDove a
concenlration of 0.1%o weighl by weight (w^v).

Article 33 of Regulation (EC) No 1907/2006 requires supplier of an articte containing a suDstance
meeling the cfiteda in Article 57 and idenlifed in accordance with Arlicle 59(.1) in a concentration
above 0.1olo weight by weight (wi,v) shalt provide the recipient of the articte wilh sufficient
infomation, available to the supplier, to a ow safe use of lhe adicle including, as a minjmum, the
name oflhat subslance in the Candidale List.

SGS adopts the inteDretation of ECHA for SVHC in articte unless indicated otherwise. Detail
explanation is available at the following tink:
httprlvebstage.contribute.sgs.nevcorpreach/documents,/SGS-CTS_SVHC-paper-EN-11.pdf

(3) Concerning material(s):
Test results in this report are based on the lested sample. This report refers to testing result of
tesled sample submitled as homogenous material(s). In case such maieriat is beina used to
coopose an article, the results indic€ted in this report may not represent svHc concenkation in
such anicle. lf this report refers to tesling result of composite material group by equat weight
proporlion, the material in each composite test group may come from more than one arlicle.

lf the sample is a substance or mixture, and it directly exports to EU, client has the obligation to
comply with the supply chain communication obligation under Article 3.1 of Regutation (EC) No.
1907/2006 and the conditions of Authorization of substance of very high concern inctuded in the
Annex XIV ofthe Regulation (EC) No. 1907/2006

(4) Concerning substance and preparation:
lf a SVHC is found over 0 1% (Ww) and/or the specifc concentration limit which is set in Regulation
(EC) No 1272i2008 and No 790/2009, ctient is suggested to prepafe a Safev Data Shee, (SDS)
against the SVHC to complywith the supply chain communic€tion obligation under Regulation (EC)
No 1907/2006, in which:
- a substance that is classified as hazardous underthe CLP Regutation (EC\No 1272t2008.

- a mixture that is classifed as dangerous according Dangerous Prepa€tions Direclive 1999/4SIEC
or classified as hazardous under the CLP Regutation (EC) No 127212006, when their
concentEtions are equalto, or greater than, those defined in the Article 3(3) of 1999/45/EC or the
lower values given in Part 3 ofAnnex Vl of Regulation (EC) No. 127212008; or

- a mixture is not classified as dangerous under Directive 1999/45/EC, but contains either:
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(svHc)
(a) a substance posing human health or environmental hazards in an individual concentralion of >
I % by woight for mixtures that are solid or liquids (i.e., non-gaseous mixtures) or > 0.2 % by
volume for gaseous mixtures; o.
(b) a substance that is PBT, or vPvB in an individual concentration of > 0.1 % by weight for
mixtures that are solid or liquids (i.e-, non-gaseous mixturcs); of
{c) a subst€nce on the SVHC candidate list (ior feasons other than those listed above), an an
individual concentration of > 0,1 o/o by weight for non-gaseous mixtures; or
(d) a substance for which there are Europe-wide workplace exposure limits.

(5) It a SVHC is found over the reporling limit, client is suggested to identify the component which
contains the SVHC and the exac{ concentration of the SVHC by requesting further quantalative
analysis from the laboratory.

Ted Samdo :

Sanple-Dessjplisr I

Spodmon No. SGS Samplo lD Oe6..i$on
1 TSN12-001543.002 blue powder

T€ct lil€orcd :

SGS In-House method-TJohemLab-ToP-0044, TJChemLab'TOP-061, Analyzed by lcP-OES' GC-MS,
uV-VlS, Coloimetric Method,+lPlo.
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T€d R€uh : (Subdsrcc in thg C€ndidob ust of svHC)
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Subatance Namo CAS No. EC No, 002
Concentralion

(%)

RL (%)

1,2-Benzenedicarboxylic acid,
di-Ce8-branched alkyl esters, C7-rich

7188&89-6 276- 158-1 ND 0.050

1,2-Benzenedicalborylic acid,
di-C7-11-branched and linear alkyl osteE

6851t42-4 271-08/-6 ND 0.050

'1,2-Dichloroethane 107-0G2 203458r ND 0.050

'1,2,3-trichloropropane 96-184 202-486-1 ND 0.050

1-mglhyl-2-pynolidone 472-504 212-428"1 NO 0.050

2,2'-dichloro-4.4hethylenedianiline 101-144 202-91&9 ND 0.050

2,4-Dinitrotoluene 121-1+2 204-450-0 ND 0.050

2-Ethoryethanol 110-80-5 203-804-l ND 0.050

2-€thoryethyl acelate 111-15 -9 203-839-2 ND 0.050

2-Methoxyanilinei o-Anisidine 90-M-0 201-963-1 ND 0.050

2-Melhoxyethanol 109,864 203-713-7 ND 0.050

4,4'-Diaminodiphenylmelhane(MDA) 101-77-9 202-9744 ND 0.050

4-(1,'l,3,3netramethylbutyl)phenol 140-6G9 205-426-2 ND 0.050

$tert-butyl-2,4,Gtrinitro-m-xylene (musk

rylene)

81-15-2 201-3294 ND 0.050

Acrylamide 79-06-01 201-173-7 ND 0.050

Alkanes, C10-13, chloro (Short Chain
Chloinated Paraffins)

8553t84-8 2A7-476-5 ND 0.050
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Substance Namo CAS No. EC l{o. 002
Concentration

(%)

RL (%)

Aluminosilicate Refractory Ceramic
Fibreslwith Al,O' and SiO, present in
certain @ncentf ation €nges
(Al.O.:43.5-47% w/w, and SiOz:49.5-53.5%
w^r, or Al,O,:45.5-50.5% w/w, and
SiO,:48.5-547o wlw)l'

650-017-00-8
(lndex no.)

ND 0.005

Aluminosilicate Refraclory Ceramic
Fibres(with oxides of aluminium and silacon
asthe main components Present in
variable concentration ranges)*

650-017-00-8
(lndex no.)

ND 0.005

Ammonium dichromate' 7789-09-5 232-143-1 ND 0.005

120-12-7 204-371-1 ND 0.050

90640-80-5 292-602-7 ND 0.050

Anthtacene oil, anthracene Pastc' 90640€1-6 292-603-2 ND 0.050

Anthracene oil, anthracene Pasle,
anihracene fraction'

9199sn5-2 295-275-9 NO 0.050

Anthracene oil, anthracene paste, distn,
lights'

91995-17-4 295-278-5 ND 0.050

Anthracene oil, anthracene-low' 90640-82-7 252-604-A ND 0.050

Arsenac acid' 7774-394 231-901-9 ND 0_005

Benzyl butyl phthalate (BBP) 85-68-7 201-622-7 ND 0.050

Bis (2€thylheryl)phthalate (DEHP) 117 -81-7 204-211-0 ND 0.050

Bis(2-melhoryethyl) ether 111-9G6 203-924-4 ND 0.050

Bis(2-methoryethyl) Phthalate 117-42-A 204-212-6 ND 0.050

Bis(tributyltin)oxide OBTO) 200-26&0 NO 0.050

Boric acid' 10043-35-3
11113-50-1

233-139-2
23/.3434

ND 0.005

Calcium a6enatet 777444-1 231-904-5 ND 0.005
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Substance Name CAS No, EC o. 002
Concentration

t"kl

RL (%)

Chromicacrd, Dichromic acid, Oligomers of
chromic acid and dichromic acid'

7734-94-5
13530-68-2

231-801-5
236-881-5

ND 0.005

Chromium tnoxide' 1333€2-0 215-607-8 NO 0.005

Cobalt(ll) carbonate" 513-79r 20&169-4 ND 0.005

Coban(ll) diacetate' 71-48-7 200-755-8 ND 0.005

Cobalt dichloride' 7646-79-9 231-589-4 ND 0.005

Cobalt(ll) dinilrate' 10141.05.6 233"402-1 ND 0.005

Cobalt(ll) sulphale' 1012443.3 ND 0.005

0iarsenic pentaoxide' 1303-2&2 215-116-9 NO 0.005

Diarsenic trioxade' 1327-53-3 2154414 ND 0.005

oiburyl phthalate (DBP) u-74-2 201-5574 ND 0.050

Oichromium tris(chromate)' 24613-89.6 246,356-2 ND 0.005

Diisobutyl phthalate 84-69-5 201-553-2 ND 0.050

Disodium tetraborale, anhydrous' 1303-9&4
1330434

12179-O4-3

21$5404 N D 0.005

Fomaldehyde, oligomedc reaction
producls wth aniline

25214-704 500-036-l ND 0_050

Hexabromocyclododecane (HBCDD) and
all major diastereoisomers identified
(o-HBCDD, P-HBCDD, y-HBCDD)"

25637-99-4
and

3194- 55-6

247-148-4
and

221-695-9

ND 0.050

Hydrazine 7803,57-8
302-01-2

206-t t4-9 NO 0.050

Lead chromate' 7758-97-6 231-8/,6-0 ND 0.005

Lead chromate molybdate sulphate red
(C-1. Pigment Red 1M)'

1265d85-8 235-759-9 ND 0.005

Lead diazide, Lead azide" 13/.2446-9 236-542-1 ND 0.005
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Subslance Name CAS No. EC No. 002
Concentration

(%l

RL (%)

Lead dipicrate' u77-U-1 229-335-2 ND 0.005

Lead hydrogen arsenale' 7784-40-9 232-064-2 ND 0.005

Lead s9phnate' 1524544-O 239-290-0 ND 0.005

Lead sulfochromate yellow (C.1. Pigment
Yellow 34)'

1344-37-2 215-693-7 ND 0.005

N,N{imethylacetamide 127-19-5 204-826-4 ND 0.050

Penlazinc chromate octahydroxide* 49663€4'5 256-418"0 ND 0.005

Phenolphthalein 77-09-8 201-004-7 ND 0.050

Pitch, coal tar, high temp.' 6599G93-2 266-028-2 ND 0.050

Potassium chromate' 7789-00-6 232-140-5 ND 0.005

Potassi!im dichromate' 7778-50-9 231-906-6 ND 0.005

Potassium
hydroryodaoxodizincatedichromate'

1110&86-9 234-325-A NO 0.005

Sodium chromate' 7775-11-3 231-889-5 ND 0.005

Sodium dichromate' 7749-124
10588-01-9

234-190-3 ND 0-005

Strontium chromate' 7749-062 232-142-6 ND 0.005

Tetraboron disodium heptaoxide, hydrate' 12267-73-1 235-541-3 ND 0.005

Trichloroethylene 79-01-6 201-1674 ND 0.050

Triethyl a6enate' 1s60c9s-8 427-700-2 ND 0.005

Trilead diarsenate' 3647-31-8 222-979-5 ND 0.005

Tds(2-chloroethyl)phosphate 115-96-8 20/-114-5 ND 0.050
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Notes :
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Substanco Name CAS No. EC No. 002
Concentration

t%l

RL (%)

Zirconia Aluminosilic€te Refractory
Ceramic Fibreslwith Al,O!, Sio, and ZrO,
pres€nt in certain concentration fanges
(Al'0.:3$36% w^v, SiO,r47.5-50% w^lv,
and ZtO.:.1 5-17 Vo vt lw))'

6s0-0r7-00-8
(lndex no.)

ND 0.005

Zirconia Aluminosilicate Ref.€ctory
Ceramic Fibres(with oxides of aluminium,
silicon and zir@nium asthe main
component9 present in variable
concenfaton ranges)'

650-017-00-8
(lndex no.)

ND 0.005

1. RL = Reporting Limit. All RL are based on homogenous material.
ND = Not detected (lower than RL), ND is denoted on the SVHC substanc€,

2. ACAS No. of diaslereoisomers identified (o-HBCDD. P-HBCDD, y-HBCDD)| '134237-50-6,

13/237 -51-7, 1U237 -52-8
3. 'The test result is based on the calculation of s€lected element(s)/marker(s) and to the

worst-case scenario. For detail information, please rcfer to the SGS REACH website:
u/wwreach,sos,com/substance-of-very-hioh-concem"analvsis-information-Daoe.htm
Calculaied concentration of bodc acid, disodium tet6borate, anhydrous and tetraboron
disodium heptaoxide, hydrate are based on lhe total boron and sodium
by ICP-OES.
RL = 0.005% is evaluated for elemenl (i.e. cobalt, ars€nic, lead, sodium, cfiromium,
chromium (Vl), silicon, aluminum, zirconium, boron, potassium, strontium, zinc and
calcium respectively), except molybdenum RL=0-0005%.
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Sample photo:

TSN 12-001543.002

SGS authenticate the photo on o.iginal report only

'" End of Report "'
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