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ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 

 

Product Series:  3AG Fuse   

 

Product #:  315xxxP Series 

    

Issue Date:  March 19, 2014 

 

It is hereby certified by Littelfuse, Inc. that there is neither RoHS (EU Directive 2011/65/EU, 

recasting 2002/95/EC)-restricted substance nor such use, for materials to be used for unit parts, 

for packing/packaging materials, and for additives and the like in the manufacturing processes.  

In addition, it is hereby reported to you that the parts and sub-materials, the materials to be used 

for unit parts, the packing/packaging materials, and the additives and the like in the manufacturing 

processes, are all composed of the following components. 

 

Issued by:     

 

          [Global EHS Engineer]  

 

(1)  Parts, sub-materials and unit parts 

This document covers the 3AG Fuse RoHS-Compliant series products manufactured by 

Littelfuse, Inc.   

 

＜ Raw Materials Used    

   Please see Table 1 

 

(2)  The ICP data on all measurable substances 

    Please see appropriate pages as identifed in Table 1 

 

 

 

 

                                               

 

Remarks： 
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Table 1: List of Raw Materials covered by this report 
 

Total Parts Raw Material Part Number Raw Material Description  Page(s)  
1 910-005 Cap 3-6 

2 909-002-002 Body – Soda Lime Glass Tubes 7-11 

3 909-194-002 Body 12-18 

4 082xxx Wire - Cu Sn Plated  19-24 

5 497xxx Wire – 99% Ni 25-29 

6 692475/692476/692477 Solder 30-35 

7 692535-003 Solder 36-41 

8 648102 Yarn 42-49 

9 087244 3779 HMA 50-58 

10 899-40X-1 Resistor 59-68 

11 912-228 Spring 69-72 

12 934-086 / 934-087 / 934-088 Overcap (Cap Base & Plating) 73-76 

13 934-086 / 934-087 / 934-088 Overcap (Wire Base & Plating) 73-76 

14 692539-003 Solder Wire AIM 230 77-80 

15 909-194-001 Borosilicate Glass tube 81-85 

16 425902 Ink - Black 86-96 

17 425906 Ink - Brown 97-107 

 
 
 
 



 
TEST REPORT 

NO.: A002R131010052-1R02                          Date: Oct. 12, 2013                                       Page 1 of 4 

 

Customer: Suzhou Fuhong Electronic Industrial Co., Ltd. 

Address: NO.89 WEI DU ROAD. WANGTING TOWN XIANGCHENG DISTRICT SUZHOU. CHINA 

Report on the submitted sample said to be 

Sample name: Copper shell 

Model: / 

Item/Lot No.: / 

Material: / 

Buyer: / 

Supplier: / 

Manufacturer: / 

Sample received date: Oct. 10, 2013 

Testing period: From Oct. 10, 2013 to Oct. 12, 2013 

 

Testing Requested 

As specified by client, to determine the Lead, Cadmium, Mercury, Hexavalent Chromium content in the submitted sample in 

accordance with Directive 2011/65/EU (RoHS). 

 

Testing method:  

Testing Item Pretreatment method Measuring instrument MQL 

Lead (Pb) IEC 62321: 2008, section 9 ICP-OES 2mg/kg 

Cadmium (Cd) IEC 62321: 2008, section 9 ICP-OES 2 mg/kg 

Mercury (Hg) IEC 62321: 2008, section 7  ICP-OES 2 mg/kg 

Chromium (Cr Ⅵ) IEC 62321: 2008, Annex B UV-VIS 0.02mg/kg* 

 

Note: 
-* 0.02 mg/kg refers to the MQL of sample extraction liquid. 

 

Conclusion: 
When tested as specified, the submitted sample complied with the requirements of Directive 2011/65/EU (RoHS). 

******FOR FURTHER DETAILS, PLEASE REFER TO THE FOLLOWING PAGE(S)****** 

Signed for and on behalf of

Shenzhen AOV Testing Technology Co., Ltd, Kunshan Branch 
 

 

Project Leader:                      

 

Reviewed by:                    
 

Approved by: 

Li Tingting, Maggie Wang Wexin, Weikin Yuan Qi, Mickey

Chemical Test Director Technical Director Lab Manager
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Test Flow: 
1. To Determine Lead, Cadmium Content: (Metal parent metal ) 

Tested by:   

 

 

 

 

 

 

 

 

 

2. To Determine Mercury Content: (Metal parent metal ) 

Tested by: 

 

 

 

 

 

 

 

 

 

3.  To Determine Hexavalent Chromium Content (boiling- water- extraction): (Metal parent metal  ) 

Tested by: 

 

 

 

 

 

 

 

 
4.  To Determine Lead, Cadmium and Mercury Content: (Plating) 

Tested by:   

 

 

 

 

 

 

 

Weigh the sample 

into a vessel. 

Add the digestion solution, close 

the microwave vessel. 

Cooling the vessel, filter; washed and 

filled to the mark with distilled water. 
Report Tested by ICP-OES 

The sample is digested in the 

microwave oven following a specific 

decomposition program. 

Weigh the sample into 

a vessel. 

Add the digestion solution; the 

vessel is heated until the sample 

has been dissolved

Cooling the vessel, filter; washed and 

filled to the mark with distilled water. 
Report Tested by ICP-OES 

Add H2O2 until the sample is clear 

Heat 50 mL of DI water in the 

beaker to boiling for 10 min  

Take the (50±5) cm2 

sample in the beaker. 

Test the sample solution and the 0.02 

mg/kg standard solution by UV-VIS. 

Remove the sample, and cool 

the beaker to room temperature, 

and do the color reaction 

Report 

Cooling, filter; washed and filled 

to the mark with DI water. 
Report 

Tested by 

Instrument

Weigh the plating-out 

sample  
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5.  To Determine Hexavalent Chromium Content in colorless and colored chromate coating on metals: (Plating) 

Tested by: 

5.1 Spot-test  

 

 

 
 

 

 

 

 

 

 

 

 

 
5.2 Boiling- water- extraction 

 

 

 

 

 

 

 

 

 

 

 

Test Results: 

Item Unit RoHS Limit Results 

substrate  Plating** 

Lead (Pb) mg/kg 1000 N.D. N.D. 

Cadmium (Cd) mg/kg 100 N.D. N.D. 

Mercury (Hg) mg/kg 1000 N.D. N.D. 

Chromium (CrⅥ) mg/kg 1000 Negative Negative 

 

 

 

 

 

 

 

If the test result is positive, 

the sample is considered to 

have hexavalent chromium  

If there is interference or it is hard to decide whether 

the sample have the hexavalent chromium 

If the test result 

is negative 

Place 1-5 

drops of test 

solution on 

the sample 

Report 

Boiling- water- extraction 

procedure shall be used to 

verify the result 

Compare the 

sample solution 

and the 0.02 mg/kg 

standard solution 

Heat 50 ml of DI water in the 

beaker to boiling for 10 min  

Take the (50±5) cm2 

sample in the beaker. 

Test the sample solution and the 0.02 

mg/kg standard solution by UV-VIS. 

Remove the sample, and cool 

the beaker to room temperature, 

and do the color reaction 

Report 
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Note: 
-N.D.=not detected(<MQL) 

-MQL=Method Quantitation Limit 

-Negative=Absence of Cr (Ⅵ) coating; 

 Positive=Presence of Cr (Ⅵ) coating; 

Uncertain= can not verify whether the sample have Hexavalent Chromium by spot-test. 

（The tested sample should be further verified by boiling-water-extraction method if the spot test result is uncertain or 

negative.） 

-**Testing part-- Plating 

The test is based on the following assumption: The sample plating is a single layer and each part is uniform. The test result 

maybe cannot stand for the physical truth of sample plating. 

-Photo is included 

  

Photograph of Sample 

 

   

Copper shell 

 

 

***End of Report*** 
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LITTELFUSE PHILIPPINES INC.
LIMA TECHNOLOGY CENTER, LIPA CITY,
MALVAR, BATANGAS
 

LITTELFUSE PHILIPPINES INC.  
LIMA TECHNOLOGY CENTER, LIPA CITY,  
MALVAR, BATANGAS 
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T€at R.lort

Appli@nt LITTELFUSE,lNC.
8OO E. NORIHVVEST HWY
Atln: J.DINGLASAN/A.CESISTAJR

One (1) pieces or submilted samples said to be: Trar|3p.r€nt glass

Numb€r: 13070207ESH4.{,01

Dale:Aug.01,2013

Ar .equesled by lhe applicanl, ror details rcfe. lo aitached page(s).

f-9rkdsesde Standard Bgslll
Wlh €fe€nce to tesl melhod ot IEC 62321 Ediiion 1 .0: 2008 Pass
and msrmum concenlration lidils quoted fiorn RoHS Oirective
2011/65/EU

r Body
: 909-194402

For Inledek iesring s€ryices Ltd., Shanghai

4 4 /
I< ttrttL

Joy Zhou

Intertek Tedng Services Ltd., Shanghai
srod( B Jdinq 86ffi3 &ue, No 3o1 Yrshan Road. shrch3i, chiE. 200233

rsi#Afrl riiEr'.i &atl
.Eib 'lr&dr cisor 9+&6t fr48 ts 200233

Te|ephda}3621612060€0F6h

DV
:'lr{;

Y)

Page I of 7



199!-89!94

1. Igstl$lLol-8eEglEedilq

Number: l30702078SHA.OOl

I-edilsile!! BeE!!

cadmaum (cd) conGnt (msr'ks) ND

Lead (Pb) conlenl (ms/rs) ND

Me.orry (H9) conleln (mg/kg) ND

chromium (Vl) (crl content (mg&gxior non-m€laD ND

Polybrcminsted biphenyls(PBBS) (mg/kg)

monobmmo biphenyls (MonoBB) ND

DibEmo biphenyls @iAA) ND

Tnb.omo biphents (T.iBB) ND

TelEbrcmo biphenyls Oet?BB) ND

Penlabromo biphents (PentaBB) NO

Hexabrcmo biphenyls {HeEBB) NO

Heptabrcmo biph€nyls (HspraBB) ND

Octabrcmo biphenyls (O.1aBB) ND

Nonabrcmo biphenys (NonaBB) ND

De@bDmo biphenyl (DecsBB) ND

Polybrominated diphenyl erh€B (PBDES) (mg/kg)

Monobrcmo dipheny' ett'eB (MonoBDE) ND

Oibromo diphenyl elhe6 {D|BDE) ND

Inbromo diphenyl slhe6 OiBDE) NO

Telrabromo diphenyl elheBOetraBOE) ND

Penr,abomo dipheny' shsls (P€nraaDE) NO

Hexabrcmo diphenyl eiheE (HexaBDE) ND

Heplabrcmo diphenyl €th€ls (HepraBDE) ND

ocrabromodiphe.ylerhe6 (ocraBDE) ND

Nonabrcmo diphenyl ethelE (NonaAOE) ND

Decabromo dipheny' eihe. (DeeBDE) ND

Intertek T6ting Services Ltd., Shanghai
B od( B, Jnh! B6rse sq(e, No er Yish,n Road, ser€bi, china. 200233

r4iltfirttfli3Ft6€FA.
l& di A dr &so1 &S&iAl6fr4B B 200233

rebphme{5216120mF6i t r i

Page 2 ol7



Te3t R.port Numb€r: 130702078sH4-001

The abov€ lim(s v/ere quot€d ilom RoHS Oiredive 201 1r'6yEu ior honogeneouG maledal.

Intertek Testing Servlc€ Ltd., Shanghai
Bro* 3. Jinrin! 8urres sqEE, fb.301 vsh€n Rod, shanshai, orina. ?00233

rEd*Frtrse*n&a'i
tiEitELrrffiol SaEF &i43E 200233

0.1% (1000

Wih EbEne lo IEC 62321 Edition 1.0:2008, by acid
digeslion unlil lhe leled sample Ms lolally dissolv€d, and

Wth rcEEne lo IEC 62321 Ediiion 1.0:2008, by acid
digeslion unlil lhe lesled $mple was tolally dissolved, and

Wlth rofetBnca lo IEC 62321 Edition 1.0i 2008. bv acid
digestion unlil lhe iesled $mple was totally dissolved, and

Wlh refeEnce 10 IEC 02321 Edition 1 .0: 2008, by alk€line
digeslion and d€lemined by W-VIS Speclropholometer.

Porybrcminated biphents
€BAs)& polybrchinaled
diphenyl ett|els (PBDES)

Wlh efeEne 1o IEC 62321 Edition 1.0:20{)8. bv solvent
exiraclion and delermined by SC/MS and tudher HPLC
conllnnalion when necessarv.

Page 3 of 7



I!d-89P94 Numb€i 130702078SHA{0 1

(O) Megsurcmed nowd|ad,

Test ior Cd/Pb/Hg/q (V|)/PBBdPBDES conlenls
Refe€ne slandftl, 1EC62321 Edition 1.0, 2008

Wbigh sample and lor
difierent maishal. digest

Make up wilh deionized water
and add diphenyl-cabazide

'1, list ol appropriale acid,

2, ll tle resull of sDot lest is Dosilive, chromium Vl would be del€min€d as delecled.

acid added lor diqesiion
HNO.HCI.HF.H,O,H.BO.
HNQHCI.HF
HNqHCl.H,Or.HBFa

InGrGk Te3ting Servic€6 Ltd., Shanghal
a od( 3, Jilinq B6iEs sqle, No 301 Ylshan Road. stsshoi, China. 200233

lre^FFtltltlRl*€RA d
t&fralrf{€o1 ltsE6srtr9B s m83

re|eptde:}362161206060Fcimi

Page 4 ol7



I99!-Be!94

L Tesl resull summary

Numbor: 1307020?8SHA-O0i

Rema*: ppm = Parts p€r million - mg/kg
No - Nor derecl€d

Rema*s, Reponing limit = Quanliialion limil of analyle in sample

Oate s€mple rec€ived: Ju|.26,2013
Tesl ingpedod:  Jul .26,2013ToAug.01,2013

EsllsiEE E!!!s-Eg!!gd Reoorlim limil

lalogen (F, Cl Br,l) @nlenl
wih €feen@ ro EN 14582:2007 by combuslion in a .€bnmehc bomb
and determired by ion chbmalography

t0 ppm

Intertek T*ting Sewlc€ Ltd., Shanghai
Brod( B, Jinrr4sdnesSquaE No.

r&*dgc&s&s€ & a',r
Iii ft Erllisol SfteEF friEB da 200233

IerephoF: +ao 21 6120 6060 FGim

Page 5 of 7



I94-Eep94

Mea$remeni 6ow.han,

T*t for Hslogen conl€nl

Reference melhod, EN 14582, 2007

Numbor: 130702078SHA.001

Sampling/grinding or Cutting

Add €bsorbent in a Calorimetric bomb & Place
weighed sample ln bomb

Fillthe Calodmelric Bomb with orygen

lgnite then leave the Bomb at room temp€raturc

Any te6t 6pecimen in the
Calorimetric Bomb?

Transferthe absobent into a Volumetdc flask

Make up with deionized water

Analyzed by ion Chromatography

Inlorl€k T6tlng Sgwlcas Ltd., Shanghal
Brod B, Jinrhq BsiB 6q'e. N0.301 Yish.n Rord, Shsroh.i, chiM. 200233

t&*#{a$fliiEt}€R4;l
$6fre1!S3o1 *3i86lirl8B S 200233

T.repndo: +36 2r 5120 5060 Fa6rnirq +36 21 6r' 97,O

Page 6 of 7



I!449p94

ThEDpor/5radre,.1y@r,r.Dsi3 andmbiabsdiadbyytu ltisnatirwn€d|!,ea4@@Nat\. btdrtpdnjdn*
tu@ot&rioh |nl&$*da^d4uttadutlt66bMttr dMra.{a& nybny88oth*t\.ht\6di*ntnE9,rdatdBENnd6dya@p'sta.i/tlyto
,t. c/sr,r$r!.s /s olprasry dbrEd k LE Em di @tubrs NwiN,rlarbkr aov(F, ot$dirx b Jrz ,'le,lak @k 6 @ sdrtat d€r€srbtds
dtt{dp@atrntw*{ttEs!€d lo n€rEpot$6$pBrtd.drb,-,r lr@6ma'd d:d1,6 y6hew ahgdb@tiddb Rdj.w M adilo.nt ard @Ehtt
b.ds..dftdo tl'l@pt ant t*tttt w:thd6€,ot hatnd,a, by *
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Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn 

Applicant:  ELSCHUKOM ELEKTROSCHUTZKOMPONENTENBAU GMBH           Date: Jan. 21, 2014 
    GEWERBESTRASSE 87, D-98669, VEILSDORF,  

 GERMANY 

Sample Description: 
One (1) submitted sample said to be:  
Item Name                                               : Wires with plating 
Item No. : 101--271.0--- tin plated, copper wire – Cu, Sn--% 
Country of Origin : GERMANY 

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

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

Tested sample Standard Result
Tested components of submitted 
sample 

Restriction of the use of certain hazardous substance in electrical 
and electronic equipment (RoHS Directive 2011/65/EU) 

See Test 
Conducted 

***************************************************************************************************************************************************** 
To be continued 

Prepared and check by:
For Intertek Testing Services Ltd., Shanghai 

Authorized by:
For Intertek testing services Ltd., Shanghai 

  

Joy Zhou Jonny Jing 
Manager 

  

Applicant: Littelfuse Philippines Inc. Date: Jan. 21, 2014
LIMA Technology Center, Lipa City,
Malvar, Batangas

Applicant:              Littelfuse Philippines Inc.                                                                                            Date: Jan. 21, 2014  
                             LIMA Technology Center, Lipa City,  
                             Malvar, Batangas
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Tests Conducted 

     (A) Test result of RoHS Directive: 

Testing item
Result

(1) 

Cadmium (Cd) content (mg/kg) /plating ND

Lead (Pb) content (mg/kg) /plating 57

Mercury (Hg) content (mg/kg) /plating ND

Chromium (VI)(Cr6+) result (by boiling water extraction on 
metal) (mg/kg with 50cm2) /plating 

ND 

Testing item
Result

(2) 

Cadmium (Cd) content (mg/kg)  ND

Lead (Pb) content (mg/kg)  ND

Mercury (Hg) content (mg/kg)  ND

Chromium (VI)(Cr6+) result (by boiling water extraction on 
metal) (mg/kg with 50cm2)  

ND 

Remark� mg/kg with 50cm2 = milligram per kilogram with 50 square centimeter 

 ND = not detected 

Tested components: 
         (1) Silver color metal wire plating 
         (2) Silver color metal wire substrate 

        (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 RoHS Directive 2011/65/EU for homogeneous material.     
*********************************************************************************************************************************************** 

To be continued 
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Tests Conducted 

        (C) Test method: 

Testing item Testing method Reporting limit

Cadmium (Cd) content 
With reference to IEC 62321-5 Edition 1.0: 2013, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

Lead (Pb) content 
With reference to IEC 62321-5 Edition 1.0: 2013, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

Mercury (Hg) content 
With reference to IEC 62321-4 Edition 1.0: 2013, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

Chromium (VI) (Cr6+) content
(for metal) 

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

Positive/Negative 
(Threshold of 

0.02mg/kg with 50cm2)

Date sample received:   Jan. 13, 2014 
Testing period:   Jan. 13, 2014 To Jan. 16, 2014 

***************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 

(D) Measurement flowchart�

Test for Cd/Pb/Hg/Cr (VI) contents  
Reference standard�IEC 62321 Edition 1.0�2008&2013 

Remarks�

*1�list of appropriate acid�
Material Acid added for digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3

Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4

*2�If the result of spot test is positive, Chromium VI would be determined as detected.   
**************************************************************************************************************************************************** 

To be continued 

No 

Yes 

Sampling/grinding or cutting 

Weigh sample and for 
different material, digest 

the sample with 
appropriate acid*1

Make up with 
deionized water 

Cd/Pb/Hg 

Analyzed by ICP-OES 

Weigh sample 
and add alkaline 

solution 

Definite temp. 
Extraction 

Make up with deionized water 
and add diphenyl-carbazide 

solution 

Cr6+

Analyzed by UV-VIS 

Spot test 

Get 50cm2

samples 

Boiling water 
extraction 

Metal 
Polymers / 
electronics 

Positive*2

Confirm the tested 
samples are totally 

dissolved 
Cool and filter the 

extract 
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Tests Conducted 

**************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 

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

End of report

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 
course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 
the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 
either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful 
basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of 
our gross negligence or wilful misconduct. 
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Intertek Consumer Goods GmbH · Würzburger Straße 152 · 90766 Fürth · 

Durch die DAkkS nach DIN EN ISO/IEC 
17025 akkreditiertes Prüflaboratorium 
Die Akkreditierung gilt für die in der 
Urkunde aufgeführten Prüfverfahren. 

Intertek Consumer Goods GmbH Tel.: +49 911 74075 0 Sitz Fürth Geschäftsführer 
Würzburger Straße 152 Fax: +49 911 74075 30 Amtsgericht Fürth, HRB 5756 Kay Grönhardt 
90766 Fürth, Germany cg.germany@intertek.com USt-IdNr. DE169317871 Jan-Jörg Müller-Seiler 

Polyfil AG 
Gina Gregorio 
Oberallmendstrasse 20A 

6300 Zug / Switzerland 
Fürth, 2013-06-29 

Test report No. FUHL1236940E 

Testing of a material sample according to the RoHS directive 2011/65/EC 

Sample description:  Ni99.9 wire 

Arrival in lab: 2012-012-04; Period of XRF analysis incl. sample preparation and photo documentation: 2012-12-07 – 2012-12-10  
Period of analysis for the reorder: 2013-06-08 – 2013-06-29 
Head of Inorganic Lab: Claudia List  

Copying this test report is permitted only in agreement with the contracted lab. The test results refer only to the tested item. 
This report consists of 6 page(s). 
The test methods signed with * are not listed in the attachment of the accreditation certificate. 

Conclusion based on tested item  

Test order Status 
testing according to the RoHS directive 2011/65/EC pass°

° Please see overview of test results

- Test results see next pages - 

Littelfuse Philippines Inc.
Arsenio M. Cesista Jr.
LIMA Technology Center, SEZ

4233 Malvar / Batangas 

Littelfuse Philippines Inc.  
Arsenio M. Cesista Jr.  
LIMA Technology Center, SEZ  
  
4233 Malvar / Batangas 
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Sample description:  Ni99.9 wire 
�

 

Intertek Consumer Goods GmbH Tel.: +49 911 74075 0 Sitz Fürth Geschäftsführer 
Würzburger Straße 152 Fax: +49 911 74075 30 Amtsgericht Fürth, HRB 5756 Kay Grönhardt 
90766 Fürth, Germany cg.germany@intertek.com Ust-IdNr. DE169317871 Jan-Jörg Müller-Seiler 

nM = non Metal 
M = Metal 
cM = composite Material 

List of component parts:

Sample No. Part No. Material Description 

236940 1 M Ni99.9 wire 

Photo:
�

�

Comment

LOD = Limit of Detection 

BL = Below Limit 
OL = Over Limit 
X = Inconclusive, further test necessary 
� = Standard deviation  
   
CS = Composite sample 

Remark: 

Results were obtained by EDXRF for primary screening. Additional chemical testing using ICP (for Cd, Pb), 
AAS (for Hg), IC-UC/VIS (for CrVI) and GC/MS (for PBBs/PBDEs) are recommended, if the concentration  
exceeds the below warning value according to IEC 62321. 

Element Unit non - metal metal
Cd mg / kg BL � (70-3�) < X < (130+3�) � OL BL � (70-3�) < X < (130+3�) � OL 
Pb mg / kg BL � (700-3�) < X < (1300+3�) � OL BL � (700-3�) < X < (1300+3�) � OL 
Hg mg / kg BL � (700-3�) < X < (1300+3�) � OL BL � (700-3�) < X < (1300+3�) � OL 
Br mg / kg BL � (300-3�) < X -- 
Cr mg / kg BL � (700-3�) < X BL � (700-3�) < X 

Element Unit composite material
Cd mg / kg LOD < X < (150+3�) � OL 
Pb mg / kg BL � (500-3�) < X < (1500+3�) � OL 
Hg mg / kg BL � (500-3�) < X < (1500+3�) � OL 
Br mg / kg BL � (250-3�) < X 
Cr mg / kg BL � (500-3�) < X 
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Sample description:  Ni99.9 wire 
�

 

Intertek Consumer Goods GmbH Tel.: +49 911 74075 0 Sitz Fürth Geschäftsführer 
Würzburger Straße 152 Fax: +49 911 74075 30 Amtsgericht Fürth, HRB 5756 Kay Grönhardt 
90766 Fürth, Germany cg.germany@intertek.com Ust-IdNr. DE169317871 Jan-Jörg Müller-Seiler 

1. XRF screening 

Method: XRF according to IEC 62321:2008* 

Sample No. Part No. Pb Hg Cd Crtotal Br Status 
236940 1 BL BL BL BL -- pass 

Analysis of reorder 

2. Analysis of metals by ICP-MS, results in mg/kg 

Method:  Pb, Cd, Cr: DIN EN ISO 17294-2** 
 Digestion: with conc. HNO3 + HCl** 
Detection limit: Pb 0.5 mg/kg, Cd 0.2 mg/kg, Cr 1 mg/kg, Hg: 0.1 mg/kg 

Sample No. Part No. Pb Hg Cd Crtotal  Status 

236940 1 2 < 0.2 < 0.5 52 pass 

Comment:

Elements RoHS-limit value
Lead (Pb) 1000 mg/kg 
Mercury (Hg) 1000 mg/kg 
Cadmium (Cd) 100 mg/kg 
Chromium VI (Cr VI) 1000 mg/kg 
Polybrominated Biphenyle (PBBs) 1000 mg/kg 
Polybrominated Diphenyl ether (PBDEs) 1000 mg/kg 

- Flow charts see next page(s) -  
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上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn  

 

Applicant:     LITTELFUSE, INC.                                                           Date: Mar. 03, 2014 
   800 E. NORTHWEST HWY 

DES PLAINES, IL  60016 
ATTN:  J. CABILAN / A. CESISTA JR 
 

Sample Description: 
One (1) submitted sample said to be: Silver color metal 
Part Description                                              : Solder 
Part Number : 692475/692476/692477 

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

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

Tested sample  Standard Result 
Submitted sample Restriction of the use of certain hazardous substance in electrical 

and electronic equipment (RoHS Directive 2011/65/EU) 
Pass 

**************************************************************************************************************************************************** 
To be continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared and check by: 
For Intertek Testing Services Ltd., Shanghai 

 
Authorized by: 
For Intertek testing services Ltd., Shanghai 

 

    

Joy Zhou  Jonny Jing 
Manager 
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上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
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Tests Conducted 
 
1. RoHS testing and Halogen content 
  
(I) Test Result Summary： 

Testing Item Result (ppm) 
Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content 200 
Mercury (Hg) content ND 
Chromium (VI)(Cr6+) result (by boiling water extraction on metal) (ppm with 
50cm2) 

N 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 
Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 
Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 100 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = not detected 
N = Negative 

***************************************************************************************************************************************************** 
To be continued 

 

 

 

 
 
 
 



 
 

Test Report                                                                                                                                      Number: 140200883SHA-001 
    

Intertek Testing Services Ltd., Shanghai                            Page 3 of 6 
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233 

上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn  

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

 
Negative = A negative test result indicated above positive observation was not found at the time of testing. When 
the spot-test showed a  negative result, the boiling-water-extraction procedure shall be used to verify the result. 

 
Responsibility of Chemist：John Zeng / Leaf Liu 

 
Date sample received:   Feb. 21, 2014 
Testing period:   Feb. 21, 2014 To Feb. 26, 2014 

 
 (II) RoHS Requirement： 

Restricted Substances Limits 

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

 
The above limits were quoted from RoHS Directive 2011/65/EU for homogeneous material. 

 
(III) Test Method： 

Testing Item Testing Method Reporting Limit 

Cadmium (Cd) content 
With reference to IEC 62321-5 Edition 1.0: 2013, by acid digestion 
until the tested sample was totally dissolved, and determined by ICP-
OES. 

2 ppm 

Lead (Pb) content 
With reference to IEC 62321-5 Edition 1.0: 2013, by acid digestion 
until the tested sample was totally dissolved, and determined by ICP-
OES. 

2 ppm 

Mercury (Hg) content 
With reference to IEC 62321-4 Edition 1.0: 2013, by acid digestion 
until the tested sample was totally dissolved, and determined by ICP-
OES. 

2 ppm 

Chromium (VI) (Cr6+) content 

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

Negative 
(Threshold of 0.02ppm 

with 50cm2) 

Polybrominated Biphenyls 
(PBBs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Polybrominated Diphenyl 
Ethers (PBDEs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by combustion flask with oxygen 
and determined by Ion Chromatography 

50 ppm 

 
Remark：Reporting limit = Quantitation Limit of Analyze in Sample 

***************************************************************************************************************************************************** 
To be continued 

 

 



 
 

Test Report                                                                                                                                      Number: 140200883SHA-001 
    

Intertek Testing Services Ltd., Shanghai                            Page 4 of 6 
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233 

上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn  

Tests Conducted 
 
(IV) Measurement Flowchart： 

Test for Cd/ Pb/ Hg/Cr (VI)/ PBBs/PBDEs Contents  
Reference Standard: IEC 62321 Edition 1.0：2008 & 2013 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remarks： 

*1: List of appropriate acid： 

MATERIAL ACID ADDED FOR DIGESTION 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCL,HF 
Electronics HNO3,HCL,H2O2,HBF4 

 

*2: If the result of spot test is positive, Chromium (VI) would be determined as detected.   

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

To be continued 

 

 

 

No 

Yes 

Sampling/grinding or cutting 

Weigh sample and for 
different material, digest 

the sample with 
appropriate acid*1 

Make up with 
deionized water 

 

Cd/Pb/Hg 

Analyzed by ICP-OES 

Weigh sample 
and add alkaline 

solution 

Definite temp. 
Extraction 

Make up with deionized water 
and add diphenyl-carbazide 

solution 

Cr6+ 

Weigh sample and 
add organic 

solvent 

Soxhlet extraction 
or 

Solvent extraction 

Concentrate the 
extract and make 
up with organic 

solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD 

Spot test 

Get 50cm2 
samples 

Boiling water 
extraction 

Metal 
Polymers / 
electronics 

Positive*2 

Confirm the tested 
samples are totally 

dissolved Cool and filter the 
extract 
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(V) Measurement flowchart： 

Test or Halogen content 
Reference standard： EN 14582 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

To be continued 

 

 

 

 

 

 

 

 

 

 

 

 

Add absorbent in a combustion 

flask & place weighted sample 

in equipment 

Fill the combustion flask with 
Oxygen 

Ignite then leave the flask at 
room temperature  

Transfer the absorbent into a 
volumetric flask 

Make up with deionized water 

Sampling/grinding or cutting 

Analyzed by Ion 
Chromatography 
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**************************************************************************************************************************************************** 

End of report 

 

 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 
course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 

the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 
either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful 
basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of 

our gross negligence or wilful misconduct. 
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Test Report 
 
 Number : TWNC00323871  

Authorized by: 
On Behalf of Intertek Testing Services 
Taiwan Limited 

 

K. Y. Liang 
Director 
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Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 
全國公證檢驗股份有限公司 

11492 台北市內湖區瑞光路 423 號 8 樓 
Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 

Applicant: Littelfuse Philippines Inc. Date : Jul 24, 2013 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
 
 

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Ceramic Yarn 
Part Number : 648102 
Date Sample Received : Jul 18, 2013 
Date Test Started : Jul 19, 2013 

 
 
 

 
Test Conducted : 

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

 



 
 
 

Test Report 
 

 Number: TWNC00323871 
Test Conducted 

*THJ0323871* Page 2 of 8 
Intertek Testing Services Taiwan Ltd. 

8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 
全國公證檢驗股份有限公司 

11492 台北市內湖區瑞光路 423 號 8 樓 
Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 

Test Result Summary: 
Result 

Test Item Unit Test Method 
White ceramic yarn 

RL 

Heavy Metal 

Cadmium (Cd) content ppm 
With reference to IEC 62321: 
2008, by microwave digestion 
and determined by ICP-OES. 

ND 2 

Lead (Pb) content ppm 
With reference to IEC 62321: 
2008, by microwave digestion 
and determined by ICP-OES. 

ND 2 

Mercury (Hg) content ppm 
With reference to IEC 62321: 
2008, by microwave digestion 
and determined by ICP-OES. 

ND 2 

Chromium VI (Cr6+) content ppm 

With reference to IEC 62321: 
2008, by alkaline digestion and 
determined by UV-Vis 
Spectrophotometer. 

ND 1 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls 
(MonoBB) ppm ND 5 

Dibrominated Biphenyls  
(DiBB) ppm ND 5 

Tribrominated Biphenyls  
(TriBB) ppm ND 5 

Tetrabrominated Biphenyls 
(TetraBB) ppm ND 5 

Pentabrominated Biphenyls 
(PentaBB) ppm ND 5 

Hexabrominated Biphenyls 
(HexaBB) ppm ND 5 

Heptabrominated Biphenyls 
(HeptaBB) ppm ND 5 

Octabrominated Biphenyls 
(OctaBB) ppm ND 5 

Nonabrominated Biphenyls 
(NonaBB) ppm ND 5 

Decabrominated Biphenyl 
(DecaBB) ppm 

With reference to IEC 62321: 
2008, by solvent extraction 
and determined by GC-MS and 
further HPLC-DAD confirmation 
when necessary. 

ND 5 
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Result 

Test Item Unit Test Method 
White ceramic yarn 

RL 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl 
Ethers (MonoBDE) ppm ND 5 

Dibrominated Diphenyl 
Ethers (DiBDE) ppm ND 5 

Tribrominated Diphenyl 
Ethers (TriBDE) ppm ND 5 

Tetrabrominated Diphenyl 
Ethers (TetraBDE) ppm ND 5 

Pentabrominated Diphenyl 
Ethers (PentaBDE) ppm ND 5 

Hexabrominated Diphenyl 
Ethers (HexaBDE) ppm ND 5 

Heptabrominated Diphenyl 
Ethers (HeptaBDE) ppm ND 5 

Octabrominated Diphenyl 
Ethers (OctaBDE) ppm ND 5 

Nonabrominated Diphenyl 
Ethers (NonaBDE) ppm ND 5 

Decabrominated Diphenyl 
Ether (DecaBDE) ppm 

With reference to IEC 62321: 
2008, by solvent extraction 
and determined by GC-MS and 
further HPLC-DAD confirmation 
when necessary. 

ND 5 

Halogen Content 
Fluorine (F) ppm ND 50 
Chlorine (Cl) ppm ND 50 
Bromine (Br) ppm ND 50 
Iodine (I) ppm 

With reference to EN 
14582:2007 by calorimetric 
bomb with oxygen and 
determined by Ion 
Chromatograph. ND 50 

 
Remarks: ppm = parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 
 RL = Reporting Limit, Quantitation limit of analyte in sample 
 
Responsibility of Chemist: Kevin Liu/ Irene Chiou/ Vico Lin 
 
Date Sample Received : Jul 18, 2013 
Test Period : Jul 19, 2013 To Jul 23, 2013 
 
RoHS Limit 
Restricted Substances Limits 
Cadmium (Cd) content 0.01% (100ppm) 
Lead (Pb) content 0.1% (1000ppm) 
Mercury (Hg) content 0.1% (1000ppm) 
Chromium VI (Cr6+) content 0.1% (1000ppm) 
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm) 
Polybrominated Diphenyl Ethers (PBDEs) 0.1% (1000ppm) 

The above limits were quoted from Annex II of 2011/65/EU for homogeneous material.  
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 Measurement Flowchart: 
 
Test for Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Method: IEC 62321 edition 1.0:2008 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

Material Acid Added for Digestion 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCl,HF 
Electronics HNO3,HCl,H2O2,HBF4 

 
*2: If the result of spot test is positive, Chromium VI would be determined as detected.   

  

Weigh sample and add 
organic solvent 

By Soxhlet extraction or 
Solvent extraction 

Concentrate the extract 
and make up with organic 

solvent 

PBBs/PBDEs 

Analyzed by GC-MS 

Sample preparation

Take sample and immerse into Aqua Regia, start to strip plating layer 

Stop the stripping procedure upon color change completely

Take the Aqua solution as plating component and stripped body as substrate component 

For non-metal part For metal part 

Make up with deionized water
and add diphenyl-carbazide 

solution 

Cr6+ 

Analyzed by UV-VIS

By spot test 

Get 50cm2 sample 

By boiling water 
extraction 

Negative *2 

Substrate Plating

Weigh sample and 
add alkaline solution 

Definite temp. 
extraction 

Cool and filter the 
extract 

Cr6+ 

For different material, 
digest the sample with 

appropriate acid*1 

Make up with deionized 
water

Cd/Pb/Hg

Analyzed by ICP-OES

Confirm the tested 
samples are totally 

dissolved
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Test for Halogen Contents 
Reference Method：EN 14582 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
  

 
 
 

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

Fill oxygen into calorimetric bomb

Ignite then leave the bomb at room 
temperature  

Transfer the absorbent into a volumetric flask

Make up with deionized water

Sampling

Analyzed by ion chromatography
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End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for anyparticular course of action. Intertek 
does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and onlyaccepts liability to the Client insofar as is expressly contained in the 
terms and conditions governing Intertek's provision of services to you. Intertek makes nowarranties or representations either express or implied with respect to this report save as provided for in 
those terms and conditions. We have aimed to conductthe Review on a diligent and careful basis and we do not accept any liability to you for any loss arising out of or in connection with this report, 
in contract, tort, by statute or otherwise, except in the event of our gross negligence or wilful misconduct. 
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Note**[(1) ×ØÙÚÛÍÜÝÞßàáâãÅÝäå 90~95 æç. / For non-metallic material, add alkaline digestion reagent and heat
to 90~95 .

(2) ×ØÚÛÍÜÝÞèéÅÝäåêëæç. / For metallic material, add pure water and heat to boiling.

!"Í� / Sample Material áâìãíî / Digestion Acid
ï, ð, ñ, òó /
Steel, copper, aluminum, solder

ôé, õì, öì, ÷øì, ùúé /
Aqua regia, HNO3, HCl, HF, H2O2

ûü / Glass õì,÷øì / HNO3/HF
Ú, ý, þ, �� /
Gold, platinum, palladium, ceramic

ôé / Aqua regia

� / Silver õì / HNO3

�� / Plastic �ì, ùúé, õì, öì / H2SO4, H2O2, HNO3, HCl
Ê� / Others ÝÞ	
¿H�å�
�� / Added appropriate

reagent to total digestion

�ã / Solution

��� Cr6+

(Note**)� Pb�� Cd

­®¯°c±²d³´µ�� / ICP-AES

xyÇ�!"¿Í��E	
¿ì~�áâ(�FÉ

O�) / Acid digestion by suitable acid depended on
different sample material (as below table)

�� / Filtration

�� / Residue

1) ß��� / Alkali Fusion
2) öì�� / HCl to dissolve

GH!"�Ï / Sample Measurement

����Ñ!" / Cutting Preparation

õì/öì/÷øì¿� áâ /
Microwave digestion with HNO3/HCl/HF

Ýäå	
!"~�áâæ

ç / Heat to appropriate
temperature to extract

#$%��!" / Cool,
filter digestate through filter

ÝÞ³&�'& / Add
diphenyl-carbazide for
color development

E()µ-*vµµ��ÅÏ

G!"�ã+ 540 nm ¿,

q" / measure the
absorbance at 540 nm by
UV-VIS

-Ý	Ïáâã / Add
appropriate amount of
digestion reagent

� Hg

1) .yEF¿/0123rÅ!"4�
��56���GH��7)8 / These samples were
dissolved totally by pre-conditioning method according to below flow chart. Cr6+ test method excluded

2) GHÃ9[:;< / Name of the person who made measurement: Climbgreat Yang
3) GH=>Ã[?@A / Name of the person in charge of measurement: Troy Chang
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����������B�/01 / PBB/PBDE analytical FLOW CHART
� GHÃ9[CDE / Name of the person who made measurement: Roman Wong
� GH=>Ã[?@A / Name of the person in charge of measurement: Troy Chang
FGGH0H / First testing process
IJàK�0H / Optional screen process
ST0H / Confirmation process

Sample / !"

Issue Report LM_`

Sample extraction !"æç/
Soxhlet method NOæç�

Analysis by GC/MS / �������B�

Filter / æçã��

Sample pretreatment / !"PQR

Screen analysis / FKB�

Concentrate/Dilute Extracted solution
æçãST/UV
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Report No.

Test Report

RHS01F007483001 Page 1 of 4

Applicant TAILY HONG TRADING CO.,LTD

FLAT 6,G/F.,BLOCK A, VIGOR IND, BLDG, 14-20 CHEUNG TAT RD., TSING 
YI ,N.T.,HONG KONG .

Address

The following sample(s) and sample information was/were submitted and identified by/on the 

behalf of the client

Sample Name Beryllium bronze

C17200Part No.

Testing Period

Test Requested

Jul. 11, 2013 to Jul. 15, 2013

Sample Received Date Jul. 11, 2013

As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg), 

Hexavalent Chromium(Cr(VI)) in the submitted sample(s).

Test Method

Test Item(s)
Measured

Equipment(s)
Test Method

Lead(Pb) ICP-OESIEC 62321:2008 Ed.1 Sec.9

Cadmium(Cd) ICP-OESIEC 62321:2008 Ed.1 Sec.9

Mercury(Hg) ICP-OESIEC 62321:2008 Ed.1 Sec.7

Hexavalent Chromium(Cr(VI)) UV-VisIEC 62321:2008 Ed.1 Annex B

Please refer to the following page(s).Test Result(s)   

Jul. 15, 2013

No. 1012255348
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Test Report
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Test Result(s)

Tested Item(s) Result MDL

N.D.Lead(Pb) 2 mg/kg

N.D.Cadmium (Cd) 2 mg/kg

N.D.Mercury(Hg) 2 mg/kg

NegativeHexavalent Chromium(Cr(VI)) /

Cupreous metal wireTested Sample/Part Description

Note: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.

-MDL = Method Detection Limit

-N.D. = Not Detected (<MDL )

-mg/kg = ppm = parts per million

-Negative = Absence of Cr(VI) , the detected Cr(VI) concentration in the boiling water 

extraction solution is less than 0.02 mg/kg with 50cm2 sample surface area used.
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Test Report

RHS01F007483001 Page 3 of 4

Test Process

Lead(Pb), Cadmium(Cd)1.

Mercury(Hg)2.

Hexavalent Chromium(Cr(VI))3.



Report No.

Test Report

RHS01F007483001 Page 4 of 4

Photo(s) of the sample(s)

*** End  of  report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in this 

report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be 

reproduced except in full.
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Customer: SuZhou FuHong Electronic Industrial Co., Ltd. 

Address: NO. 89 WEI DU ROAD, WANGTING TOWN, XIANGCHENG DISTRICT, SUZHOU, CHINA 

Report on the submitted sample said to be 

Sample name: Lead wire copper shell 

Model: / 

Item/Lot No.: / 

Material: / 

Buyer: / 

Supplier: / 

Manufacturer: / 

Sample received date: Apr.03, 2013 

Testing period: From Apr.03, 2013 to Apr.08, 2013 

 

Testing Requested 

As specified by client, to determine the Lead, Cadmium, Mercury & Hexavalent Chromium content in the submitted sample in 

accordance with Directive 2011/65/EU (RoHS). 

 

Testing method:  

Testing Item Pretreatment method Measuring instrument MQL 

Lead (Pb) IEC 62321: 2008, section 9 ICP-OES 2mg/kg 

Cadmium (Cd) IEC 62321: 2008, section 9 ICP-OES 2 mg/kg 

Mercury (Hg) IEC 62321: 2008, section 7  ICP-OES 2 mg/kg 

Chromium (Cr Ⅵ) IEC 62321: 2008, Annex B UV-VIS 0.02mg/kg* 

Note: 
-* 0.02 mg/kg refers to the MQL of sample extraction liquid. 

 

Conclusion: 
When tested as specified, the submitted sample complied with the requirements of Directive 2011/65/EU (RoHS). 

 

******FOR FURTHER DETAILS, PLEASE REFER TO THE FOLLOWING PAGE(S)****** 

 

Signed for and on behalf of 
Shenzhen AOV Testing Technology Co., Ltd, Kunshan Branch 

 
 

Project Leader:                      

 

Reviewed by:                    
 

Approved by: 

Li Tingting, Maggie Wang Wexin, Weikin  Yuan Qi, Mickey 
Chemical Test Director Technical Director Lab Manager 
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Test Flow: 
1. To Determine Lead, Cadmium Content: (Metal substrate) 

Tested by:   

 

 

 

 

 

 

 

 

 

2. To Determine Mercury Content: (Metal substrate) 

Tested by: 

 

 

 

 

 

 

 

 

 

3.  To Determine Hexavalent Chromium Content (boiling- water- extraction): (Metal substrate) 

Tested by: 

 

 

 

 

 

 

 

 
4.  To Determine Lead, Cadmium and Mercury Content: (Plating) 

Tested by:   

 

 

 

 

 

 

Weigh the sample 

into a vessel. 

Add the digestion solution, close 

the microwave vessel. 

Cooling the vessel, filter; washed and 

filled to the mark with distilled water. 
Report Tested by ICP-OES 

The sample is digested in the 

microwave oven following a specific 

decomposition program. 

Weigh the sample into 

a vessel. 

Add the digestion solution; the 

vessel is heated until the sample 

has been dissolved

Cooling the vessel, filter; washed and 

filled to the mark with distilled water. 
Report Tested by ICP-OES 

Add H2O2 until the sample is clear 

Heat 50 mL of DI water in the 

beaker to boiling for 10 min  

Take the (50±5) cm2 

sample in the beaker. 

Test the sample solution and the 0.02 

mg/kg standard solution by UV-VIS. 

Remove the sample, and cool 

the beaker to room temperature, 

and do the color reaction 

Report 

Cooling, filter; washed and filled 

to the mark with DI water. 
Report 

Tested by 

Instrument

Weigh the plating-out 

sample  
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5.  To Determine Hexavalent Chromium Content in colorless and colored chromate coating on metals: (Plating) 

Tested by: 

5.1 Spot-test  

 

 

 
 

 

 

 

 

 

 

 

 

 
5.2 Boiling- water- extraction 

 

 

 

 

 

 

 

 

Sample Description: 

Code Sample Description Code Sample Description 

2-1 Lead wire substrate 2-3 Copper shell substrate 

2-2 Lead wire Plating 2-4 Copper shell Plating 

 

Test Results: 

Result Item Unit RoHS Limit 

2-1 2-2** 2-3 2-4** 

Lead (Pb) mg/kg 1000 N.D. N.D. N.D. N.D. 
Cadmium (Cd) mg/kg 100 N.D. N.D. N.D. N.D. 

Mercury (Hg) mg/kg 1000 N.D. N.D. N.D. N.D. 

Chromium (CrⅥ) mg/kg 1000 Negative Negative Negative Negative 

 

 

 

 

If the test result is positive, 

the sample is considered to 

have hexavalent chromium  

If there is interference or it is hard to decide whether 

the sample have the hexavalent chromium 

If the test result 

is negative 

Place 1-5 

drops of test 

solution on 

the sample 

Report 

Boiling- water- extraction 

procedure shall be used to 

verify the result 

Compare the 

sample solution 

and the 0.02 mg/kg 

standard solution 

Heat 50 ml of DI water in the 

beaker to boiling for 10 min  

Take the (50±5) cm2 

sample in the beaker. 

Test the sample solution and the 0.02 

mg/kg standard solution by UV-VIS. 

Remove the sample, and cool 

the beaker to room temperature, 

and do the color reaction 

Report 
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Note: 
-Specimens, which requested to determine Lead, Cadmium and Mercury Content, have been dissolved completely. 

-N.D.=not detected(<MQL) 

-MQL=Method Quantitation Limit 

-Negative=Absence of Cr (Ⅵ); 

-Positive=Presence of Cr (Ⅵ); 

Uncertain= can not verify whether the sample have Hexavalent Chromium by spot-test. 

（The tested sample should be further verified by boiling-water-extraction method if the spot test result is uncertain or 

negative.） 

-**The test is based on the following assumption: The sample plating is a single layer and each part is uniform. The test result 

maybe cannot stand for the physical truth of sample plating. 

-Photo is included  

 

Photograph of Sample 

 

 

Lead wire copper shell 

 
 

***End of Report*** 



���������	
�� �	��
���
������������ ������������������ �������	����

� !�"#$����%"&���'&��(�
#�)$����

�#��*��+ ��,"&����#��)$-#� ���. $$�,�)"#�,,��,��#/�)0�#���� "�� 
�)"&��'&���
 �1�


& ���

�

�2���	33	45�����6�3�%�(�4��74�
����865���9���9�59���5�5�9�	��8�2�3��	���2��:35����������"#$����/ ���� !�����

;�"��
#���&��"�*���

","��	8��	��� 
���<���=>=�<�"'�

�����	��"�6�3����:�5?�9��� ������������

����5�����
5	9��� ������������<�������������

�������@�����9��� "�3�:��9�����%�(����
�@�����9�8A�:35�����

�3�����
���
��	���B������%�(��

�3�����
���
��	���B������%�(��

�����!��2	9���

���������3�����


	�:3��5	���� 0���9�	���2����
�	
6�9�������	����865���9���6�3��)��2��
���3���	��$��9)�

!�
:�
A)�
�965�6)�&�B�?�3����:2
	65�6�:	6�3A�45�2��2��3565����������8A��	&"�

�5
�:�5?������7*�7�-�����B�  C�
�:���5�������7��7�
��

"5���9��	
���9�	��8�2�3��	��

","<
"�
�$�9��

�
	�2A�'2����

���
	?�9�"5����	
A�

LITTELFUSE PHILIPPINES INC.
LIMA TECHNOLOGY CENTER, LIPA CITY,
MALVAR, BATANGAS
 

LITTELFUSE PHILIPPINES INC.  
LIMA TECHNOLOGY CENTER, LIPA CITY,  
MALVAR, BATANGAS 



���������	
�� �	��
���
������������ ������������������ �������	����

���������3�����

�������
�����:
5��5	����

"��:56����	�� ","�"�6�3�� �� ���:
5��5	��

�� 
����<���������� "53?�
A�6���3�45
��

��6�
D����

%�(���6�7D��E�����6�E�������F�

%�(�!�$�E�!��2	9�����:�5	��$565��

%�(����E��	������:��9�%�G�!�$�(�

%�(�H<H�E��	������3���9�

�	&"��5
�:�5?������7*�7�-�

�����!��2	9��� /5�2�
���
��:���	� �
�*��������=

%�(�����
65���5	��	��
�965�6�8A� 
�<#�"�

%�(�����
65���5	��	��$��9�8A� 
�<#�"�

%�(�����
65���5	��	��!�
:�
A�8A� 
�<#�"�

%�(�����
65���5	��	��&�B�?�3����
2
	65�6�8A�"�	�������7�
	3	
56��
5:�!��2	9���5���-.<.5���

����


�965�6�%
9(� ��� 6�7D�� � ��

$��9�%�8(� �)��� 6�7D�� � ��>

!�
:�
A�%&�(� �)��� 6�7D�� � ��

&�B�?�3����
2
	65�6�%

. (� < < I �����5?�

����� ��6%�(� $565�� -�5�� !�$�

�	������

%�(��2��6�B56�6���
65��583��3565��5��@�	��9��
	6��2��95
�:�5?������7*�7�-)�����B�  

%�(J"�	�<������

�����5?��E��8���:��	��

. �:	��5��)��	�5�5?��E��
����:��	��

. �:	��5��C�

%�2�������9���6�3���2	�39�8����
�2�
�?�
5�5�9�8A�8	535��<4���
<�B�
�:�5	��6��2	9�5���2����	�������
���3��5��

�����5?��	
�:���	��8��:	��5
6�9�(

J0	535��<4���
<�B�
�:�5	���

�����5?��E��8���:��	��

. �:	��5��

�	�5�5?��E��
����:��	��

. �:	��5��C��2��9���:��9�:	�:���
��5	��5��8	535��<4���
<�B�
�:�5	���	3��5	��5��

�@��3�	
��
����
��2��������6�7D��45�2����:6����6�3����
��:���
���

 ��	
6��5	��	����	
����:	�95�5	�����9��
	9�:�5	��9����	���2�������9���6�3��5�����?�53�83����9��2���
���3��

	��

%. (�
��
�������������	���2����6�3������2���56��	������5����



���������	
�� �	��
���
������������ ������������������ �������	����

�

����
&!���"��
�������	
��
����������
�

�(���6��	���2����
�	��42	�6�9������5����!5:2��3���	��

�(���6��	���2����
�	��5��:2�
���	������5�����9�6��1��

�(��2������6�3���4�
��95��	3?�9��	��33A�8A��
�<:	�95�5	�5���6��2	9��::	
95����	�8�3	4��3	4�:2�
��

��%

*K������6��2	9��B:3�9�9(��

�������	
���
���
��

������������
������

������������
�������
���

�������
�������

;53�
��5	��

"	3��5	�� ���59���

�(��3D�35�;��5	��7�

�
A���25���

�(��:59��	�

95��	3?��

 
�<#�"7��"�

�����

�	�6���335:�

6���
5�3�

!���335:�

6���
5�3�

�995���95����5	��


�������

&���5����	�

��L��M��	
�

�B�
�:�5	��

;53�
��5	����9�

�&��9N���6����

�995����)�<�

95�2��A3:�
8�O59��

�	
�:	3	
�

9�?�3	�6����

-.<.5��

�����

"�	�������

0	535���4���
�

�B�
�:�5	��

�995����)�<�

95�2��A3:�
8�O59��

�	
�:	3	
�

9�?�3	�6����

��
�9�:	3	
�

5�95:������2��

�
����:��	��

*K�� ��

��:����
A)�:	��5
6�

45�2�-.<.5���

�����

�	�5�5?��

�����5?��

�������
� 

**K�



���������	
�� �	��
���
������������ ������������������ �������	����

"�6�3���2	�	��


���
����������


����<�����������

","����2���5:�����2���2	�	�	��	
5�5��3�
��	
��	�3A�

PPP���9�	�����	
��PPP�



���������	
�� �	��
���
������������ ������������������ �������	����

 !�"���#!
$%���#�
��&�!
��#�"����
&�'#�� �

��(�� !�)#!��*�+����'�,����'�!"�!��!+��!
�' !�"��'-%�!��'����


�

�

�.���	//	01�����2�/�3�4�0��50�
����621���7���7�17���1�1�7�	��6�.�/��	���.��8/1����������9	�1��/������6� �

+)+��	6��	���  "��,��:�,�
�(� " �

�����	��+�2�/����8�1;�7�� � �<����������

����1�����
1	7�� � �<����������(������������ �

�������=�����7�� � +�/�8��7�����3�4����
�=�����7�6>�8/1���� �

�/�����
���
��	���?������3�4� �

�/�����
���
��	���?������3�4� �

�����"��.	7�� �

���������/���� �


	�8/��1	���� 9���7�	���.����
�	
2�7�������	����621���7���2�/��'��.��
���/���	��#��7'�

"�
8�
>'�
�721�2'�$�?�;�/����8.
	21�2'��	/>6
	21����7�61�.��>/��3�994'�

�	/>6
	21����7�71�.��>/���.�
��3�9��4�8	2�/>�01�.��.��/121����������6>��	$+�

�1
�8�1;������5,�5�%�����?�!!@�
�8���1�������5��5�
� �

+1���7��	
���7�	��6�.�/��	��

+)+(
+�
�#�7� �

�/2�>�)�	�

���
	;�7�+1����	
> �

LITTELFUSE PHILIPPINES INC.
LIMA TECHNOLOGY CENTER, LIPA CITY,
MALVAR, BATANGAS
 

LITTELFUSE PHILIPPINES INC.  
LIMA TECHNOLOGY CENTER, LIPA CITY,  
MALVAR, BATANGAS 



���������	
�� �	��
���
������������ ������������������ �������	����

���������/���� �

�������
�����8
1��1	��� �

+��812����	�� +)+�+�2�/��!�� ���8
1��1	��

�� 
����(���������� �
�����
�����/������6� �

��2�
A����

3�4���2�5A��B�����2�B�������C �

3�4�"�#�B�"��.	7�����8�1	��#121� �

3�4����B��	������8��7�3�D�"�#�4 �

3�4�E(E�B��	������/���7 �

�	$+��1
�8�1;������5,�5�%�

�����"��.	7�� � *1�.�
���
��8���	�!�
�,��������<

3�4�����
21���1	��	��
�721�2�6>�!
�(&�+�

3�4�����
21���1	��	��#��7�6>�!
�(&�+�

3�4�����
21���1	��	��"�
8�
>�6>�!
�(&�+�

3�4�����
21���1	��	��$�?�;�/����
.
	21�2�6>�
	/	
12��
18�"��.	7���1���%F(F1��

3�4�����
21���1	��	���99��5��9����8	������6>�)
("+� �

����


�721�2�3
74� ��� 2�5A�� � ��

#��7�3�64� �'��� 2�5A�� � ��

"�
8�
>�3$�4� �'��� 2�5A�� � ��

$�?�;�/����
.
	21�2�3

F!4 � �'��� 2�5A�� � ��

+�2�	���99�� �'��� 2�5A�� ( ��

"	�	6
	2	61�.��>/ � ( 2�5A�� � ��

�16
	2	61�.��>/ � ( 2�5A�� � ��

�
16
	2	61�.��>/ � ( 2�5A�� � ��

���
�6
	2	61�.��>/ � ( 2�5A�� � ��

�����6
	2	61�.��>/ � ( 2�5A�� � ��

$�?�6
	2	61�.��>/ � ( 2�5A�� � ��

$����6
	2	61�.��>/ � ( 2�5A�� � ��

&8��6
	2	61�.��>/ � ( 2�5A�� � ��

�	��6
	2	61�.��>/ � ( 2�5A�� � ��

��8�6
	2	61�.��>/ � ( 2�5A�� � ��

+�2�	���9���� �'��� 2�5A�� ( ��

"	�	6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

�����!��23�4� #121�� %�1�� "�#�



���������	
�� �	��
���
������������ ������������������ �������	����

�����!��23�4� #121�� %�1�� "�#� ����

�16
	2	71�.��>/���.�
 � ( 2�5A�� � ��

�
16
	2	71�.��>/���.�
 � ( 2�5A�� � ��

���
�6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

�����6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

$�?�6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

$����6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

&8��6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

�	��6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

��8�6
	2	71�.��>/���.�
 � ( 2�5A�� � ��

�	������

3�4��.��2�?12�2���
21��16/��/121��1��=�	��7��
	2��.��71
�8�1;������5,�5�%'�����?�!! �



���������	
�� �	��
���
������������ ������������������ �������	����

�

����
$"���+��
�������	
��
����������
�

�4���2��	���.����
�	��0.	�2�7������1���� "18.��/���	�5�
���>�G���

�4���2��	���.����
�	��1��8.�
���	������1��� ��7�2��G��5�G	/��7��*�1�

�4��.������2�/���0�
��71��	/;�7��	��//>�6>��
� (8	�71�1	�1���2��.	7��88	
71����	�6�/	0��/	0�8.�
� �

��3

,H���7��99�5�9���������2��.	7��?8/�7�7 4��

�������	
���
���
��

������������
������

������������
�������
���

�������
�������

-1/�
��1	��

+	/��1	�� ���17���

�4��/A�/1�-��1	��5�

�
>���.1���

�4��817��	�

71��	/;��

!
�(&�+5��+�

�����

��������
������
���
����
��

-1/�
��1	��

)
("+�

�����

�	�2���//18�

2���
1�/�

"���//18�

2���
1�/�

�771���71����1	��


�������

$���1����	�

��I��J��	
�

�?�
�8�1	��

-1/�
��1	����7�

�$��7K���2����

�771����'�(�

71�.��>/8�
6�L17��

�	
�8	/	
�

7�;�/	�2����

%F(F1��

�����

+�	�������

9	1/1���0���
�

�?�
�8�1	��

�771����'�(�

71�.��>/8�
6�L17��

�	
�8	/	
�

7�;�/	�2����

��
�7�8	/	
�

1�718������.��

�
����8��	��

 ,H��!��

��8����
>'�8	��1
2�

01�.�%F(F1���

�����

�	�1�1;��

�����1;��

�������
� ���	�����	� 

,,H�

�
�����
���
���
������
��
�����
����
��

�
����
��



���������	
�� �	��
���
������������ ������������������ �������	����

+�2�/���.	�	��


���
����������


����(���������� �

+)+����.���18�����.���.	�	�	��	
1�1��/�
��	
��	�/> �

MMM���7�	�����	
��MMM �



 
 

Test Report                                                                                                                                      Number: 131000457SHA-001 
 

Intertek Testing Services Ltd., Shanghai                            Page 1 of 11 
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233 

上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn  

 
Applicant:     LITTELFUSE, INC.                                                           Date: Oct. 29, 2013 
   800 E. NORTHWEST HWY 

DES PLAINES, IL  60016 
ATTN:  J. CABILAN / A. CESISTA JR 
 

Sample Description: 
One (1) submitted sample said to be: Black ink 
Part Description                                       : INK - BLACK 
Part Number : 425902 

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

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

Tested sample  Standard Result 
Submitted sample With reference to test method of  IEC 62321 Edition 1.0: 2008 

and maximum concentration limits quoted from RoHS Directive 
2011/65/EU 

Pass 

**************************************************************************************************************************************************** 
To be continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Prepared and check by: 
For Intertek Testing Services Ltd., Shanghai  Authorized by:

For Intertek testing services Ltd., Shanghai  

    

Joy Zhou  Jonny Jing 
Manager  
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Tests Conducted 
 
1. RoHS testing and Halogen content 
 
(I) Test Result Summary： 

Testing Item Result (ppm) 
Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 
Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 
Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 
Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 100 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = not detected 
 
Responsibility of Chemist：Dent Fang / Leaf Liu 

***************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 
(II) RoHS Requirement： 

Restricted Substances Limits 

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

 
The above limits were quoted from RoHS Directive 2011/65/EU for homogeneous material. 

 
(III) Test Method： 

Testing Item Testing Method Reporting Limit 

Cadmium (Cd) content 
With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Lead (Pb) content 
With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 
With reference to IEC 62321 edition 1.0:2008 in clause 7, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) content 
With reference to IEC 62321 edition 1.0:2008 in annex C, by alkaline 
digestion and determined by UV-VIS Spectrophotometer. 

1 ppm 

Polybrominated Biphenyls 
(PBBs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Polybrominated Diphenyl 
Ethers (PBDEs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by combustion flask with oxygen 
and determined by Ion Chromatography 

50 ppm 

 
Remark：Reporting limit = Quantitation Limit of Analyze in Sample 

***************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 
(IV) Measurement Flowchart： 

Test for Cd/ Pb/ Hg/Cr (VI)/ PBBs/PBDEs Contents  
Reference Standard: IEC 62321 Edition 1.0：2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remarks： 

*1: List of appropriate acid： 
MATERIAL ACID ADDED FOR DIGESTION 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCL,HF 
Electronics HNO3,HCL,H2O2,HBF4 

 

*2: If the result of spot test is positive, Chromium (VI) would be determined as detected.   
***************************************************************************************************************************************************** 

To be continued 
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Tests Conducted 
  
(V) Measurement flowchart： 

Test or Halogen content 
Reference standard： EN 14582 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

To be continued 

 

 

 

 

 

 

 

 

 

 

 

 

Add absorbent in a combustion 
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Tests Conducted 
 
2. Phthalate content test 
 

With reference to EN 14372 by Gas Chromatography-Mass Spectrometry (GC-MS) analysis. 
 

Tested Compound Result (%,w/w) Client’ requirement (%, w/w) 
   
Di-butyl phthalate (DBP) ND - 
Di(2-ethyl hexyl) phthalate(DEHP)   ND - 
Benzyl butyl phthalate (BBP) ND - 
Sum of three phthalates ND 0.1 
   
Di-iso-butyl phthalate (DIBP) ND 0.1 

 
Remark：Detection Limit = 0.01%(w/w) 

ND = Not Detected 
***************************************************************************************************************************************************** 

To be continued 
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Tests Conducted 
 

Measurement flowchart： 
 
Test for phthalate content 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
  
 
 
 

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

To be continued 
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Tests Conducted 
 
3. HBCDD content 
 

(Ⅰ)Test result summary： 
 

Testing item Result (ppm) 
HBCDD (hexabromocyclododecane) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = Not detected 
 

(Ⅱ) Test method： 

Testing item Testing method Reporting limit 

HBCDD (hexabromocyclododecane) 
With reference to US EPA 3540C, by solvent 
extraction and determined by GC-MS 

10 ppm 

**************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 

Measurement flowchart： 
 
Test for HBCDD (hexabromocyclododecane) content 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

To be continued 
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Tests Conducted 
 
4. Total Antimony (Sb) Content 

 
As per client’s request, acid digestion method was used and total Antimony content was determined by Inductively Coupled 
Argon Plasma Spectrometry. 
 
Result: <10ppm 
 
Remark: ppm = parts per million = mg/kg 
 
Date sample received:   Oct. 16, 2013 
Testing period:   Oct. 16, 2013 To Oct. 29, 2013 

**************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 

 

 
Picture was provided by applicant 

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

 

 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 

course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 

the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 

either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful 

basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of 

our gross negligence or wilful misconduct. 
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Applicant:     LITTELFUSE, INC.                                                           Date: Oct. 29, 2013 
   800 E. NORTHWEST HWY 

DES PLAINES, IL  60016 
ATTN:  J. CABILAN / A. CESISTA JR 
 

Sample Description: 
One (1) submitted sample said to be: Brown ink 
Part Description                                       : INK - BROWN 
Part Number : 425906 

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

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

Tested sample  Standard Result 
Submitted sample With reference to test method of  IEC 62321 Edition 1.0: 2008 

and maximum concentration limits quoted from RoHS Directive 
2011/65/EU 

Pass 

**************************************************************************************************************************************************** 
To be continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Prepared and check by: 
For Intertek Testing Services Ltd., Shanghai  Authorized by:

For Intertek testing services Ltd., Shanghai  

    

Joy Zhou  Jonny Jing 
Manager  

 

 

 



 
 

Test Report                                                                                                                                      Number: 131000457SHA-003 
 

Intertek Testing Services Ltd., Shanghai                            Page 2 of 11 
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233 

上海天祥質量技術服務有限公司 

上海市宜山路801 號金陵商務廣場B 座 200233 
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740 

www.intertek.com www.intertek.com.cn  

Tests Conducted 
 
1. RoHS testing and Halogen content 
 
(I) Test Result Summary： 

Testing Item Result (ppm) 
Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 
Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 
Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 
Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 9800 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = not detected 
 
Responsibility of Chemist：Dent Fang / Leaf Liu 

***************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 
(II) RoHS Requirement： 

Restricted Substances Limits 

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

 
The above limits were quoted from RoHS Directive 2011/65/EU for homogeneous material. 

 
(III) Test Method： 

Testing Item Testing Method Reporting Limit 

Cadmium (Cd) content 
With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Lead (Pb) content 
With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Mercury (Hg) content 
With reference to IEC 62321 edition 1.0:2008 in clause 7, by 
microwave digestion until the tested samples are totally dissolved 
and determined by ICP-OES. 

2 ppm 

Chromium VI (Cr6+) content 
With reference to IEC 62321 edition 1.0:2008 in annex C, by alkaline 
digestion and determined by UV-VIS Spectrophotometer. 

1 ppm 

Polybrominated Biphenyls 
(PBBs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Polybrominated Diphenyl 
Ethers (PBDEs)  

With reference to IEC 62321 edition 1.0:2008 in Annex A, by 
solvent extraction and determined by GC-MSD and further HPLC 
confirmation when necessary. 

5 ppm 

Halogen Content  
With reference to EN 14582:2007 by combustion flask with oxygen 
and determined by Ion Chromatography 

50 ppm 

 
Remark：Reporting limit = Quantitation Limit of Analyze in Sample 

***************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 
(IV) Measurement Flowchart： 

Test for Cd/ Pb/ Hg/Cr (VI)/ PBBs/PBDEs Contents  
Reference Standard: IEC 62321 Edition 1.0：2008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Remarks： 

*1: List of appropriate acid： 
MATERIAL ACID ADDED FOR DIGESTION 
Polymers HNO3,HCl,HF,H2O2,H3BO3 
Metals HNO3,HCL,HF 
Electronics HNO3,HCL,H2O2,HBF4 

 

*2: If the result of spot test is positive, Chromium (VI) would be determined as detected.   
***************************************************************************************************************************************************** 

To be continued 
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Tests Conducted 
  
(V) Measurement flowchart： 

Test or Halogen content 
Reference standard： EN 14582 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

To be continued 
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Tests Conducted 
 
2. Phthalate content test 
 

With reference to EN 14372 by Gas Chromatography-Mass Spectrometry (GC-MS) analysis. 
 

Tested Compound Result (%,w/w) Client’ requirement (%, w/w) 
   
Di-butyl phthalate (DBP) ND - 
Di(2-ethyl hexyl) phthalate(DEHP)   ND - 
Benzyl butyl phthalate (BBP) ND - 
Sum of three phthalates ND 0.1 
   
Di-iso-butyl phthalate (DIBP) ND 0.1 

 
Remark：Detection Limit = 0.01%(w/w) 

ND = Not Detected 
***************************************************************************************************************************************************** 

To be continued 
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Tests Conducted 
 

Measurement flowchart： 
 
Test for phthalate content 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
  
 
 
 

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

To be continued 
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Tests Conducted 
 
3. HBCDD content 
 

(Ⅰ)Test result summary： 
 

Testing item Result (ppm) 
HBCDD (hexabromocyclododecane) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = Not detected 
 

(Ⅱ) Test method： 

Testing item Testing method Reporting limit 

HBCDD (hexabromocyclododecane) 
With reference to US EPA 3540C, by solvent 
extraction and determined by GC-MS 

10 ppm 

**************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 
 

Measurement flowchart： 
 
Test for HBCDD (hexabromocyclododecane) content 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

To be continued 
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Tests Conducted 
 
4. Total Antimony (Sb) Content 

 
As per client’s request, acid digestion method was used and total Antimony content was determined by Inductively Coupled 
Argon Plasma Spectrometry. 
 
Result: <10ppm 
 
Remark: ppm = parts per million = mg/kg 
 
Date sample received:   Oct. 16, 2013 
Testing period:   Oct. 16, 2013 To Oct. 29, 2013 

**************************************************************************************************************************************************** 
To be continued 
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Tests Conducted 

 

 
Picture was provided by applicant 

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

 

 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 

course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability to 

the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or representations 

either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful 

basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in the event of 

our gross negligence or wilful misconduct. 
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