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ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 
 
Product Series:  3AG Cartridge   
 
Product #:  313P Series 
    
Issue Date:  June 29, 2012 
   
 
It is hereby certified by Littelfuse, Inc. that there is neither RoHS (EU Directive 2002/95/EC, 
2011/65/EU)-restricted substance nor such use, for materials to be used for unit parts, for 
packing/packaging materials, and for additives and the like in the manufacturing processes.  
In addition, it is hereby reported to you that the parts and sub-materials, the materials to be used 
for unit parts, the packing/packaging materials, and the additives and the like in the manufacturing 
processes, are all composed of the following components. 
 
 

Issued by:     

 
<Global EHS Engineer>  

 
(1)  Parts, sub-materials and unit parts 

This document covers the 3AG Cartridge 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 tube) 7-11 
3 909-194-00x (909-194-001) Body 12-20 
4 11-0595 (082xxx-001) Wire-Cu99.9MSn 21-27 
5 10-0691 (497xxx) Wire-Ni99.9MAg 28-34 
6 YTW102 (692535-003)   Solder 35-39 

7 
AIM230 Fast Core H RSA605 

(692539-003) Solder 40-44 
8 648102 Yarn 45-53 
9 RD series (899-4xx-1) Carbon Film Resistor- RoHS 54-59 
10 RD series (899-4xx-1) Carbon Film Resistor- Halogen 60-63 
11 3M 3779-PG (087244) HMA - RoHS 64-68 
12 3M 3779-PG (087244) HMA - Halogen 69-72 
13 425900 Ink - Orange 73-87 
14 425902 Ink-Black 88-102 
15 425903 Ink-Blue 103-117 
16 425906 Ink - Brown 118-132 
17 425907 Ink- Green 133-147 
18 425911 Ink-Violet 148-162 
19 912-228 Spring (Copper Berrylium Alloy Rod) 163-166 
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TEST REPORT

NO.jA002E11121307'1R02 DaG:Dec.t5,2Oi1 page 1 of4
Custom6i Suzhou FuHong Eteclronic IndustialCo., L6.
AddT€sg: NO.89 WEIDU ROAD, WANGTINGTOWN. XIANGCHENG oIsTRIcT. sUzHoU. CHINA
Report on tie subnitied samptes.id to be
Sample name: Copper shell
Modsl: /

Materlal: /
D€cripiion: /
Buyer: /
Supplier: /

SamPle rcceiwd date: Elec.'13,2011
T€dng poriod: From Dec.13,2011 lo Dec.15,2o.l1

T€lino Reou6ted
As sp€cified by client, to detemine the L€ad, Cadmium, Mercury & Hexavat€nt Chromilm content an the slbmified sampte in
accordance wilh Dircctive 200295/EC (RoHS).

Te.Uno method:

T€sling liem Measuring instrument MQL

Lead (Pb) IEC 62321:2008, section I rcP-oEs 2mg/kg
cadmium (cd) IEC 62321:20t,3, s€clion 9 tcPoEs 2 mg/kg
llercury (Hg) IEC 62321:2008, section 7 lcPoEs 2 mg/kg

Chromrum (Cr l'1) IEC 62321:2008, Annex B 0 o2mgkg'

---FOR FURTHER DETAILS, PLEASE REFERTOTHE FOLLOWNG PAGE(ST**'

leg
-' 0.02 mg/kg reGrc lo the MQL of sampte extraction tiquid.

99!9!cis!i
-When tesled as specined the submi(ed sample compli€d wilh the rcquirements of commission Decision of 18 Aug 2005
amending Directive 2002/95/EC notilied undef document 2005/618/EC.

Pro,ect Leader /{bjA-L
(Engine€r) J 4

lnsoected bv

,**'*''*,n-, [,[rlg-,i ti-Y\

,ffi:::j:,,44

SHENZHEnl AOVTESTINC TECHNO!OGY CO..L.TD,KUI\ISIIAI\I BRANCIi Holline
86.512.5510 8000
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TEST REPORT

Tesled by ICP-OES

Add the digestion sotutioni the
vessel is healed until the sampl€
has b€€n dissolved

Weigh the sample into

F*_-l-
Content (Melal substEle)

Add the digeslion solutjon, ctose

the micfowave ves:€|.

F;;1.-
and l\Iercury Content (Plaling)

To Detenn exavalenl Chromium Content (bojting- wateF extraction): (Metat substrate)

The sample is digesred in the

mrcrowave oven iollowing a sp€citic

decomposilion program.

Tesl lh€ s€mple solution and the 0.02
mg/kg standard solution by UV-VIS.

Hotline
86-512-5510 8000

To

+
Cooling the vessel, fltet washed and

filled to the ma* with distilled wat€r.

Remove the sample, and cool
the beaker to room lemperature,
and do the color leadion

sample in the beaker.
Heat 50 mL of Dl waler in the

beaker to boiling ior 10 min

To Delemine

___+l coorins. rirtei washed and lilled 
l_-_----|l resteo oy l+fl_*l

I  
t o  t he  ma*w i th  D twa te r .  

I  l r n " r ,u rn "n ,  I  l " * '  I

SHENZHsN AOV TG6TING ICCHITOI"OGY CO.,L'O.KUNAHAN BRANCH a
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5. To O€temine Hexavalent Chromium

,':"j":::i v^02

Place 1-5

TEST REPORT
oste:oec15,2011

Contentin colorless and cotorcd cnromaE coating on metats(Plaljng)

5 2 Eoiling- wat6F extraction

Tako the (50+5) cm'?

sample in the beaker.

S!IENZHEN AOV'CSTING IECIINOIOGY CO..ITD,KUNSHAN gNANCH Hotline
a6-512-5510 8000

lf the tesl rcsult is posilive,

the sample is considercd to
have hexavalenl chromilm

Compare the

and lhe 0.02 mg/(q
standa.d solution

Eoiling- wateF ext€ctjon
prccedurc shall be used to

lfthere is int€rference or it is hard to decide whether
the sampl€ have tie h€xavatent chromium

Remove tie sample, and cool

lhe beaksr to room tempeEture,

and do the color reaolion

Heat 50 mlof Dlwaier in the

beaker lo boiling for 10 min

Test the sample solution and the 0.02
mg/kg standard solution by UV,VIS.

T€t Re6ult3:

Unit RoHS

Limil

Result

Substrate Plating'

Lead (Pb) mg/Kg 1000 N.O. N.O.
Cadmium (cd) mg/Kg 100 N.D, N.D.
lvercury (Hg) mgn(]s 1000 N.D. N.D.

chromium (Crl'I) mg/Kg 1000 Negalive Negative
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NO 4002E11121307.rR02

'The new RoHS directive 201 1/65/EU, on Jul. 21 , 201 1 come into lorce on Jan. 03, 20 1 3 the fomat imptementation. Direclive
2002,95/EC shall be rcpeated simuttaneousty.

-specimens, which requested to determine Lead, cadmium and l,rercury conteni, have been dissorved comprererv

-N.D.=not detected(<tltoL)
-MOL=ntethod Ouantitation Limit
-Negative=Absence of Cr (VIir

PositivF Presence ofCr (\ll)i

Unc€rlain= can not verify whetlerthe sampte have Hexavatent Chromium by spoltest.
(The test€d sample should be fufthet verified by boiling-waler-€nraction method if the spot test resutt |s uncertain or
negalive. )

-'The tesl is based on lhe following assumption:The sampte ptating is a singte tayefand each paft is uniform. The tesr resutt
maybe cannotsland br lhe physicaltruth ofsampte ptating.

Photograph ofSample

Coppershell

SHENZHEN AOVT€STING TECHNOLOGYCO.,IID,XUNSHAN ARANCTI e!:-"Jllls,.**



Test Report No. CANEC1207912201 Date: 26 Jun 2012 Page '1 of 5

XIAMEN LICHUN ELECTRONIC ELEIVENT CO''LTD

42_2XINGLIN WEST RD.,361O22,JIMEI DISTRICT,XIAI\,IEN''FUJIAN,P.R'C

The followjng sample(s) was/were submitted and identified on b€half of the ctiens as: SODA LIME GLASS

SGS Job No. :

Date of Sample Received :

Testing Peiod :

Test Requested :

Test Method :

Test Results :

C,onclusion :

xrvtl390111gEC - Xl\,1
'18 Jun 2012

18 Jun 2012 - 26 Jun 2012

Selected test(s) as requested by client

Please refer to next Page(s).

Please refer to next Page(s)

Based on the performed tests on submitted samples, thg results of Lead'

I\rercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB)' -
PolybrominateO diphenyl ethers (PBDE) comply with the limits as set by RoHS

Direc{ive 2011/65/EU Annex ll; rec€sting 200295/EC

Signed fof and on behalf of
scs-csrc Ltd.

Approved Signatory

:ffitili":;r,:1"'),i:;'"""ft1u1!'irlil"l'.:".-".:"^:;-:*;r::r"';',:""*i:::l;l,l:iiiiirii$ii:iii:l+*tij'"$:ff.+#.,;1]:ii::T;.^.Ji{,*isi"iilj:ilii:{fiIj,^,ti{+:i':'i!*it**

isGs96s9f 0a9o@ s t&rq L4'or!ixdatgro 510'63

4t.rii Ettt*eB*+tl&*C1e3! ml:\'0633
i rs6-20ier56666 lls-20)@075r13 @'i sqeco6

| {6-201s?it55ss rie20ls2075rl3 ' lgsdm@t{sd

Mombo.olth€SGS Group (SGS SA)



Test Report No. oANEC1207912201 Date: 26 Jun 2012 Page 2 of 5

Test Results :

Test Part Descriotion :

Sp€dmon No. SGS Samplo lD D€sc.l$ion
1 CAN12'079122.001 Transparentglasstube

Remarl..s :
(1) 1 mg/kg= 1 PPm =00001%

(2) MDL = Method Detection Limat

(3) ND = Not Detected ( < MDL )
(4) "-" = Po1 P"n''"t"d

RoHS Oit€dhe 201 1,/66/EU

Test lvethod: with reference to IEC 62321:2008
(1) Determination ofCadmium bv ICP"OES
(2) Determination of Lead by ICP-OES.
(3) Determination of l\rercury by ICP'OES'
(4) Determination of Hexavalent Chromium by Colorjmetric Method using IJV-Vis'

(5) Determination of PBBS / PBDES content by GC-I\'S

Test ltem(s)

Cadmium (Cd)

Lead (Pb)

Mercury (Hg)

Hexavalent Chromium (CrVl)

Sum of PBBS
MonobrcmobiPhenyl
DibromobiPhenyl
Tnbromobiphenyl
TetrabromobiPhenYl
PentabromobiPhenYl
Hexabromobiphenyl
HeptabromobiPhenyl
OctabromobiPhenyl
Nonabromobiphenyl

DecabromobiPhenYl
Sum of PBDES
Monobromodiphenyl ether

;ili,ii' !n'i*-"i,i;r i*i.p. -t, -r, td rh. sncr'(3)r63Ed

001
N D
229
N D
ND
ND
N D
NO
NO
ND
ND
ND
ND
ND
ND
N D
ND
ND

1 6&m)SZ1555.€ 1 136-20)32075113 twcn'.qs@

l i36-e)s21s5566 iistr0)lco791s e l{schit@{3s

Memb€roilhe sGS GouP (s6SSA)

t!!i!
100

1,000
1,000
1,000
1,000

Unit MO!
mg/kg 2
mg/kg 2
mg/kg 2
mg/kg 2

mgKg
mg/kg 5
mg/kg 5
mdkg 5
mg/kg 5

mg/kg 5
mS^(S 5
mg/kg 5
mg/kg 5
mS-ftS 5

mgikg 5
mg/Kg
mS/kg 5

1,000

ii":-iit#$:1ft +iifr fi.'q*rii';l*l'#ilriilrrryiili.iii',fi ,'i;lill"':i:istii;,,*$:,:l+3i+i*+ul+:l**-{+-;ft1fi::ilffi}ii.lq'f."'.",r'",:,l;!i"Trtritirtlm';i:i:trieifi"i#i:T#jih';#}##',*;b#;ii:ix""d..;";rl'Hri'::::r'r$";*r n1?:1:r'i''rr:irl

rs16!ltod,*tdrrllolrdutlmrTdridqt06!r{s'ro.n0tdooitr 510663

+8. , - f l  € ' . t1 (+&Ef lS f lS4 t1$q '6 |6 :s10€63



Test Report

Test ltem(s)

Dibromodiphenyl ether
Tribromodiphenyl ethet
Tetrabromodiphenyl ether
PentabromodiphenYl ether
Hexabromodiphenyl ether

HeptabromodiPhenyl elher

OctabromodiPhenyl ether

Nonabromodiphenyl ether

DecabromodiPhenyl ether

Notes :

No. CAN EC 120791220'l

titri!

Date: 26 Jun 2012

MDL 091
5 N D
5 N D

Page 3 of 5

5
5
5
5
5
5
5

'!rM ed,ed %c4g,tslEl kdEqt0'6d!ikdcqr9(Cx" 5 10663

+E.r  f i .4#6n+Etsqe4i  q* t$c an 51$Rj

ND
N D
ND
N D
NO
ND
ND

r r€6 2olers5ai5 I136+0J32!7t13
I isHls2lSsss I €6-20)s20/5113 o tssdlBe3s'gM

MenbBf olthe sGs Group (sGs sA)

udt
mg/Kg

ms,ks
mg/Kg

mg/Kg

mg/Kg

mg/kg

mg/Kg

mgK9

mg/Kg

(1) The maximum permissible limit is quoted from the directive 2011/65/Eu' Annex ll

igi,i#*iffi*f:iffi iiilttll$jf*:nii.l,irJg'fr*fiiq*ts**efti#*fi*,}Iiifl
,ii:le;i:,;liir,';i;i#li::li:"j#'i:rir:;*':11"""::;"'T;;;";;;:;';'::::"";:r111x11:::"r':;:'r:



Test Report

ATTACHMENTS

'1) Name of the person who madetesting: Bella Wang / Cutey Yu
2t Name of the berson in charge of testing: Adams Yu / Ryan Yang
ii in."" Lroriti 

"tt" 
dissolfu totally by pre-conditioning method according to below flow chaft

(cf' and PbBs/PBDEs test method excluded)

Pb/Cd/Hg PBBS/PBDE8

Positive

vrb,e,10,ico'd.uon'trNorsd!,:ilJlll"#rl:i1!':i[#.$.:.::;,,,-;!U,";q" i!il;iii:.il*.*df'#m:tilsrillil':l;:tHT:"1!}i6ii:;::i:",,xr.1"Hi:'Hl;ixlfi';i'"r:;::;*lui;1";iq;'i;,"."xii:dr;#i;lffi:1.ffi"c
;i:;ifi"j|.r*;in-'i#:'-*il4!:1:i{:riii".liiliiji"i.#i::;:f.::i:r;iii;li*'*'.*:;*?:;;r::';r:r;*'

Page 4 of5

i ts6 rts21566i,5 I i36_20)3S75113 M43!5oh

' i*-mietlass r (!6eo420751'g d 4s'1i*€{3s

Momberor$e SGS GrcuP (SGS sA)

No. CANEC12O7S12201 Date:26 Jun 2012

RoHS T€sting Flow Chart

Sample PreParation

Sample Measurement

Acid digestion with
rnicrowave/ hotplate

Conc€ntration/
Dilution of extraction

solution

1) Alkali Fusion /
Dry Ashing

2) Acid to
dissolve

Filtration and
pH adjustment

Adding 1,5-
diphenylcarbazide
for color
development

Adding '1,$

diphenyloarbazide
for @lor
development

A red color
indicates the
presence of CF*
I n€cessary,
confirm with

'416rNdld$'|rotl@o tdurrbqroit{oltr0do'tgs rtu 51066J

cE.r 6 .*ts *rtEf+Eflel1e8t |!F: 110633



T€st Report

Sample photo:

No. CANEC1207912201 Datet 26 Jun 2012 Page 5 of 5

ses authenticate the photo on original report only

ri* End of Repod 
rd

;;:l,i;;ah"j";iffi;d+d.i'- vbt!sanpr'G)bn'd

'$6RatsdPrqdrtatdMr 6Yqr 0..@ 0@ tu9u )tr 10663

+E.r-d e8k^+tg*+lf!tf1$q l6t:sr06ar
I135-?01321566i6 i 135 ?0)32015113 w4!nrgson

L(s-ers2155556 1 (s5 20)3205113 { 3$dmo3osm

Membeiollhe sGS G'ouP (SOs sA)



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00278181S1 
 

PREPARED AND CHECKED BY:    AUTHORIZED BY: 
FOR INTERTEK TESTING SERVICES   FOR INTERTEK TESTING SERVICES 
LTD., SHANGHAI      LTD., SHANGHAI 

                       
MYRA LV       STEPHEN TSANG 
CHEMICAL LAB SENIOR MANAGER             GENERAL MANAGER 
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APPLICANT: LITTELFUSE,INC. DATE: SEP 07, 2011 
 800 E. NORTHWEST HWY  
 ATTN: A. CESISTA/ K. BACILA 
  

THIS IS TO SUPERSEDE 
REPORT NO. SHAH00278181 
DATED SEP 02, 2011 

SAMPLE DESCRIPTION:   
One(1) submitted sample said to be Transparent tube. 
Part Description : Body. 
Part Number : 909-194-002. 
Date Sample Received : Aug.30, 2011. 
Date Test Started : Aug.30, 2011. 
*********************************************************************** 

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

*********************************************************************** 
TO BE CONTINUED 

  
 

 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00278181S1 
 

TESTS CONDUCTED 

PAGE 2 OF 9 
                                                                                                               

 

1 (I) Test Result Summary : 

Testing Item Result (ppm) 

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

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
(II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
*********************************************************************** 

TO BE CONTINUED 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00278181S1 
 

TESTS CONDUCTED 
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

TO BE CONTINUED 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 
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2 (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 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 
*********************************************************************** 

TO BE CONTINUED 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00278181S1 
 

TESTS CONDUCTED 
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(II) RoHS Requirement: 
Restricted Substances Limits  
Cadmium (Cd) Content 0.01% (100ppm)
Lead (Pb) Content 0.1% (1000ppm)
Mercury (Hg) Content 0.1% (1000ppm)
Chromium VI (Cr6+) Content 0.1% (1000ppm)
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm)
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm)

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

TO BE CONTINUED 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 
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(III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 

 
Date Sample Received :AUG.23, 2011 
Testing Period  :AUG.23, 2011 TO AUG.26, 2011 
*********************************************************************** 

TO BE CONTINUED



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*********************************************************************** 
TO BE CONTINUED 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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Test Report
POLYFIL AG
OBERALLMENDSTMSSE 2OA,

was/w6re submitted and identified by/on behalfofthe client as:

Validit nown
ForQueSti
Please Co ith scs

No. : CE/2011/84950 D e | 2011112101

CH€3OO ZUG / SWITZERLAND

Cu99.9MSn
'1'14595

2011t1lt25
201 1t11/25 rO 201I |1',01

Page: 1 or 7

rr|| [ltt!|||tlt[t

The following sample(s)

S€mple Description
Buyer/Order No.
Sample Receiving Date
Testing Period

lest Result(a) Plea6eefer to next page(s).

prqt iadsd Ds Gn ,epd eind b
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Test Report
POLYFILAG
OBERALLI\4ENDSTRASSE

T66i R.6ultls)

PART t.lAME No.1

No.: CE/2011/84950 Dale :2O114ZO1

2OA, CH63OO ZUG / SWITZERLAND

Page'.2 of 7

t I] t l

SILVER COLORED METAL WIRE (INCLUDING THE PLATING LAYER)

Te3t lt6m(s) Unit Method MDL
R.3ult
No,l

Cadmium (Cd) mg/Kg
With reterence to IEC 62321r 2008 and
perfomed by ICP-AES.

n.d.
Lead (Pb) mgKg 24
Mercury (Hg) mS/kS n.d.
Hexavalent Chromium Cr(Vl) With reference to IEC 62321: 2008 and

pedormed by Boiling \r€ter ext€ction
Method.#

Negative

Sum of PBBS

mgikS With reference to IEC 62321: 2008 and
perfomed by GC/MS.

n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.o.
Pontabromobiphenyl n.d,
Hexabrcmobiphenyl 5 n.o.
Heptabromobiphenyl n.d.
Octabromobiphenyl 5 n.d.
Nonabrornobiphenyl 5 n.d.
Dec€bromobiphenyl 5 n .d .
Sum of PBOEa n.d.
Monobromodiphenyl ether n.d.
Dibromodiphenyl ether 5 n.o.
Tribromodipheny! ethe. 5 n.d.
Tetrabromodiphenyl ether n.d.
Pentabromodiphenyl ether n.d.
Hexabrcmodiohenvl ether 5 n.d.
Heptabromodiphenyl ether 5 n.o,
Octabromodiphenyl ether n.o,
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.

eGlG{d rh s ied @d €nrclb Bpd
cn€ry 'l+ !r ! rlrl . .n 1!ts,:r1,rtilr. ;l'!l* rrn . imri+Al'r-\r jrl4.f4! 1r€11
hsdocmdssdby'h€c.mpany&bldlobcffi6|codibGo's*
to. e.d'mc romal dmstu suq

d ^ t ' n d w l h L n h r m B d c r . d !  n d  p o B d r t  s t o  G c s r a n d r h 3 d M
ldrrgh6add]Ed'on6un6lh6'm

t',i!r: :d, dri:_ 11rs6rorPre



Test Report No. : CE/2011/84950 Date | 2011h21O1 Page: 3 of 7

tl]tIlltltfltttltPOLYFILAG
OBERALLMENDSTRASSE 2OA, CH€3OO ZUG / SWITZERLAND

Test ltem(s) Unit method MDL
Result
No.1

Halogen
Halogen-Fluorine (F)
(CAS No.: 14762-94-8)

mg/Kg With reference to BS EN M5A2,2007.
Analysis was perfomed by lC.

50 n,o,

HalogenChlodne (Cl)
(CAS No.: 22537-1s1)

50 n.d.

Halogen-Brcmine (Br)
(CAS No.r 10097-32-2)

50 n.d.

Halogen-lodine (l)
(CAS No.i 14362-44-8)

50 n.d.

Note :
1. mg/kg = ppm : 0.1wf/6 = 1o00ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit
4 - " - "=No tRegu la led
5. '" = Qualitative analysis (No unit)
6. # = a. Positive means the presence of CrVl on the tested areas

b. Negative mgans the absence of C l on the tested areas
The dgteci€d concentration in boiling-lvater-ext€ction solution is equalor greaterthan 0.02 mg/kg with 50 cm,
tested areas.

7. The sample(€) was/wer6 analyzed on behalfof the applicant as mixing sample in one testing. The above result(s)
was^^/€re only giv€n as the informality value.

'nrhstar€Fnd€f ontrorbsmpq3)Idd rhEbd,etsn6ndbG
ComFny f l t r , l r i 9 ! r . , r l i ] l : r r ! l { : : l : : ; l i ' ! i : l j i A  r i i F -5 ! , [ 1 ' e t r ; ' f ' , , ' l ] l t ) [ l i 1 '
n3dumd ts6su6d ' l hscomtsny5u*db t csccond1 t r sds

sib iv 6 10 6 o er 5d b6 @mnt
ft,ltrrsandd odd3undrth€ta mol & €pdud depr 'n ju r, ftd

+l r  l *J l : r (+s610r ) re t7e  f  +sitlfuirL!{:,r rr ir: i - 
i.hsror 
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Test Report No. : CE201'1/84950 OaL .2011h2,01 Pager 4

according to belo\ / flo /

POLYFILAG
OBERALLMENDSTRASSE 2OA, CH63OO ZUG / SWITZERLAND

1) These sample6were da66olved totally by pre-conditioning method
a Cf' test method excluded )

Name of the pe6on who made measurement: Climbg€at Yang
Name ofthe pe6on in charge of measurement: Troy Chang3)

ICP-AES

Sample Material Dige€tion Acid

S1eel, copper, aluminum, sold€r Aqua regia, HNO3, HCl, HF, HrO,

Glass HNO3/HF

cold, platinum, palladium, ceramic Aqua regia

Silver HNO3

Plastic H2SO1, HrOr, HNq, HCI

Othe.s Any acid to totral digestion

ii. irei,.or if *q oy t . cop-
r " ,g .oo-maa"J ' * .6b i " - ' *dco^d ' * "6 .Edrcn ico@isbdM!os@]b
i.*ddb" -'d l,nsdd 6 *,* i5r

*l iq:i";* @"* -;d.." **o.ooiss
r,s.ry - r" 

"rd;^ 
a * -nd .

rtf:r:: r1lirtii+ 1l i s6 io,t,e tTe t r s lo:)2e 'r7 ffiar(om

Acid digestion by suitable acid
depended on difierent sample
mderial (as belo\ , iable)

Micro\rave digestion with

HNO/HCVHF

Heat to appropriat€

temperature to e,\tract

Cool, filter digestate

through filter1) Alkal iFusion
2) HCltodissolve

at 540 nm by UV-VIS
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POLYFILAG
OBERALLI\4ENDSTRASSE 2OA,

No. : CE2011184950 Oale'. 201 lh2lo1

CH43OO ZUG / SWITZERLAND

Page: 5 of 7

t l  | l [ ] | | I t t  | l

PBB/PBDE
1) lllanE of the person
2) MnE of the person

analytical FLOW cHART
who nEde npasurenEnt: Ronran Wong
in charge of nEasurenent Troy Chang

Scrcen analysis

" " " " " 1 " " " " " "

Sanple extraction/
So*rlet rEthod

ConcentratdDilute
E)dracbd solution

First testing process -----t

Optional screen process -.--

Confinmtion process - .>

-s."pb---_-]--------r-------
[S-r-tp]-j-a"arn"-_l-----r----

Ft ler

Analysis by GC/liS

cm€ry r r ' r j l j r ) t r . : r i l i " . : . l ! i * i , ; i i l ' r l t  : e l . t i l : i l r t / . 1 \ '  l r  Fn .  r ' j : 1 . ' t l 6+

to €sd'o'c ramd dm6tu suq

d^t ,nd vihin rb rmis ot cr€d s i3'
lbr.ohbadd€donsu.ddsera od b. repdued eiceol itul wiher

! idsnrzorNe-tu!acirrrer/*l:r/f,!.r +!!4J1i:irlre 02)r!e
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Test Report
POLYFIL AG
OBERALLMENDSTRASSE

No. : CE/2011/84950 Daie | 2011h21O1

2OA. CH-6300 ZUG / SWITZERLAND

Analytical flow chart of halogen content

1) Name of the p€rson who lmde rneasuredEntr Rita Chen
2) llan€ of the person in charge of nEasurerEdt: Troy Chang

Page: 6 of 7

comoad N]r]F,j!:ir.. I tiir lt{!l; ;]]rltl.1!- . r. irtsih-{} I 11 FiT . f!l r19i!+l

fi"JHl"l;liiii',i!',i.iwi;c"ry"';ti"-"c*""tc"t.^a s
riu*-t i*n d..",; ''jbl.n bi... .d c.d*" 6, €
. a " ' ' i i a - - o e , " a a . ^ * * ' ; . n b a d " i s d l b d i b m a i o ; d k . d h ;

; ; ; q ; ; ; ; oo ,4a t ; . : 6 . ? .€
6@- -hsd ; "db . - "b1 .

r L -  I  I  i d l L a i

Sarple pretreatrnent / Separation

Weighting and putting safipte in cell

Orygen Bomb Cofibustion / Absorption

Dilution to fixed volurne

Analysisw€s perfornEd by lC
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tl] tlt II][]lPOLYFILAG
OBEMLLMENDSTRASSE 2OA, CH63OO ZUG / SWITZERLAND

* The teeted sample / pa is maaked by an arrow if ifs shown on ih€ pholo. '

" End of Report -

€(s) r6rd Th€ r6d rop.n @nd b rc
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Test Report No. :CE/2011/84959 Oaie 2O11112101

POLYFIL AG
OBEMLLMENDSTRASSE 2OA, CH€3OO ZUG / SWITZERLAND

Page: 1 of 7

iI] t[]||tt]l

The following sampte(s)

Sample Description
Buyer/Order No.
Sample Receiving Date
Testing Period

wes/were submilted and tdentifi€d by/on behalf of the client as:

Ni99.gli4Ag
'10-0691

2011t11t25
2011t1ln510 2011t1A01

Test Result(s) Please refer to next page(s).

m!re(s) res€d rh 3 br r€pod €nnd b
c o h p , i y i i r , : 1  i ! r , - 1 f i  i | 1  - 1 . : r ! r ' l i .  L l  , . . r l i  l 1 ! 1 1 i  i n . l . L t r t l l l .
Thsdofumenl6's!edb'$econ'aiy9bl9dbbGssralcofuioisofs
ro, sre*oi c ,oma1 doaneiE slq bha mraroooirab'!

sponsb ,v s ro rs o eil 5^d sr. d@

{Nwr-:s

Egnad for rd
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Test Report
POLYFIL AG
OBERALLMENDSTRASSE

Teat Re6ultls)

PART MME No.'l

No. : CV2011l849S9 Dale :2O1ihZOj

2OA, CH€3OO ZUG / SWITZERLANO

Page: 2 of7

ilfl[[tfltr||l|]l

SILVER COLORED METAL WIRE (NCLUDING THE PLATING LAYER)

Test ltem(s) Unit Method MDL Rosult
No.1

Cadmium (Cd) mg/Kg with reference lo lEc 62321: 2008 and
perfomed by ICP-AES.

2 n.d.

Lead (Pb) mg/Kg With ref€rence to IEC 62321: 2008 and
performed by ICP-AES_

2 n,o.

Mercury (Hg) mg/Kg With reference to tEC 6232i:26odEiE
perfo.med by ICP-AES.

2 n.d.

Hexavalent Chromium C(VD Wath reference to tEC 62321: Z!08 ana
pe.tonned by Boiling water extraction
Method.#

Negative

Sum of PBBS

mgKg With eference to IEC 62321: 2008 and
perfofin€d by GC/MS.

n.d.
l\ronobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
fribromobiphenyl 5 n.d.
fekabromobiphenyl n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl n.d.
Heptabromobiphenvl n.d-
Oclabromobiphenyl 5 n.d-
Nonabromobiphonyl n-d.
Decabromobiphenyl 5 n.d.
Sum ot PBDE8 n.d.
[ronobromodiphenvl ether n.o.
Dibromodiphenyl ether n.o.
Tribromodiphenyl elher 5 n.d.
Tetrabromodiphenyl ether 5
Pentabromodiphenvl ether n.d,
Hexabrcmodiphenyl ether 5 n.o.
Heptabromodiphenyl ether n.o.
Octabromodiohenvl ether n.d.
NonabromodiDhenvl ether n.o.
Decabromodiphenyl ethef 5 n.o.

r3G) bi€d rh s bd €pod €ind b E
c o m F i y  h r i r I  j l t r , ; t l f  i , , i r r ! i J , i  I  r . { r l  i r l r l r  i r , 4 . t  ! | 1 t ! r t .
r h s d o o n s l A s d b y s e c d h P a n y s l b i e d b b 6 e 6 | c d . d l d B d s
f o l a l e d b n c l o m a 1 d o a o g i 6 s ! ' s - e n o o n d n m A ' b d 6 3 d € m

3'o'sb'|y€lo6c3iIandh6dm[ffi
mtr Atu unalib,z*db€tun

r::rI I i] r.nn :t +e6(or)2r rD ra s6 orJr!! f w--!*",



Test Report No. : CE/2011/84959 Dale 2011112101

POLYFILAG
OBEMLLMENDSTMSSE 2OA, CH.63OO ZUG / SWITZERLAND

Page: 3 of 7

tmm[r tl| llt

Test ltem(s) Unit Method MDL Result
No.1

Halogen
Halogen-Fluorine (F)
(CAS No.: 14762-9+8)

mgikg with reference to Bs EN 14582'2007.
Analysis was performed by lC.

50 n,o.

Harogen-chtorane (ct)
(CAS No.: 22537-151)

50 n.d.

Halogen-Bromine (Br)
(CAS No.: 10097-32-2)

50 n.o.

Halogenlodine (l)
(CAS No.: 14362-44-8)

50 n.d.

Note :
1. mg/kg = ppm : 0.lwt% = lOoOpDm
2. n.d. = Not Detected
3. MDL = l,Iethod Detection Limit
4 . " - "=No tRggu la ted
5. " = Qualitative anajysis (No Unit)
6. # = a. Positive means the presence of CrVl on the tested areas

b. Negative means the abs€nce of CA/t on the tested areas
The detec'ted concentration in boiling-water-extraction solution is equarorgreater than o.02 mg/kg with so cm,
tested areaa.

T The sample(s) wasi,vere anaryzed on beharf of the applicant as mixing sampre in one te6!ng. The above resurt(s)
was/lvele only given as the informality value.

3G) rerad rh s bd Epd €nror 6 .s
c o m F i y  t : ;  , I  j l t , , . a [ ' i r l , j : , t i l l +  i l  i . . r ] 1  . L t r r r L r
Th5doen .n l 6sdb , secdmPany9uqedb6ose€ | cond lo i so l s
for aredrcic dhd doements slh sdratrroharmiaroiorrabrl!

F^y Any ma,rerod db€,ion
h. iurd enni t se b.

-xri'' ,, L!,, ,,,r I ic*-,J4"



Test Report No. : CEi2011184959 Date : 2011h2101

POLYFIL AG
OBERALLMENDSTMSSE 2OA, CH-6300 ZUG / SWITZERLAND

Paget 4 ol7

|l]tlr|]t ltltl

1 )

2)

Thes€ samples ! €re dissolved totally by pre-conditioning method according to belo/v flow chart.
(uT te$ metnod exctuded )

Name of the pe6on who made measurement: Climbgreat yang
Name of the person in ch€rge of measurement: Troy Chang

: l  r . ; r  t : I r i : i? , , , t+s61or )neerDras6or t reer r  { - - ! - - ,

ICP-AES

Sample Matedal Digestion Acid

S1eel, copper, aluminum, solder Aqua regi€, HNO3, HCl, HF, HrO,

Glass HNO3/HF

Gold, pldinum, palladium, ceramic Aqua regia

Situer HNO3

Plastic HrSO1, HrOr, HNO3, HCI

Others Any acid to total digestion

pLels) rescd i* rej cpdd €nnor be
company  r i i ; i r . ]  l l l ,N , ; i i ;  ! . r i j J i t n i l , j :  ] , , . 111  l i i ! 41 t ,  " ! . ,  t . " . i , i r t t .

'd.rdonc tdmar dodh4b. $bj lorh€ nrdiono ab y

ont 3id *bin rtu hls of c ]6nr s 'ns spons hr ry s io b c re.r aid ss dd

Cutting / Preparation

Acid digestion by suitable acid
dep€nded on different sample
material (a6 below table)

lMicrowEve digedion with

HNO3/HCt/HF
Add appropriate amount of

digestion reagent

Heat to appropdde

tempeEture to extract

Cool, filter digestate

through filterAlkali Fu6ion
HClto dissolve

measure the absotbance

at 540 nm by W-VIS
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POLYFILAG
OBERALLMENDSTRASSE 2OA,

No. : CE2011184959 DaIe :2011112101

CH€3OO ZUG i SWITZERLAND

PBB/PBDE analytical FLOW CHART
1) NanE of the person who fiEde rpasured€nt: RorEn Wong
2) Narre ofthe person in charge of rpasurerEnt: Troy Chang

Page: 5 of 7

|l]flt[lm$mnl

First tesling process ---->

Odional screen process .---

Confifir€tion process - .>

Screen analysis

" " " " " ' 1 " " . . . . . . .

Safiple extraction/
Solhlet n€thod

I

ConcentrateJDilute
Extracled solution

Filter

Analysis by GC/lllS

p e ( s ) € i e d  r h s b d e P d € n i d b e
c o m r a d y ; r r r l /  t r , . r r - ! '  :  , l i  : l : l , i t l l i  I  ,  r ,  : 1 . r ! l ( .
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Test Report
POLYFIL AG
OBERALLMENDSTRASSE

No. : CE/2011/M959 Oale:2011h2101

2OA, CH43OO ZUG i SWITZERLAND

Analytical flow chart of halogen content
1) Narne of the person who fiEde rneasurcnEnt: Rita Chen
2) Narne of the person in charge of nEasulerEnt Troy Chang

Page: 6 of 7

rtlfiIltt ||t[rrl

p€(s) 165r.d riF rdd 6pod eni01 bE
.n rl rirt!-l I 1r. . rr. jrl,El{.

nndbrcpdu€d€xBplniu|.shou

n, :  t  t : r  l ! ( | . i+$6o?rxer

Sanple pretreatn€nt / Separatlon

Weighting and putting sample in cell

Orygen Bomb Conbustion / Absorption

Dilution to fixed volurE

Analysis was p€rfonrEd by lC
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iulttIltt]|||:ltlPOLYFIL AG
OBERALLMENDSTRASSE 2OA, CH-6300 ZUG / SWITZERLAND

" The tested sample/ part is ma*ed by an arrow it ifs shown on the photo.,

'" End of Report "

p3(s)6rad rb s rad G@n€iiotbe
c m p a n y , j i l i  /  l l t  r i _ 1 1 ' r  , r i , ' i l l , n l l j .  i  i . ' i i i  l r t t : l  ,  1 ! . , r r l t i ! l { .
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Test Report

SGS Job No. :

l,Iodel No. I

Composition :

Date of Sample Received :

Testing Period :

Test Requested :

Test Method :

Test Results :

Condusion :

No. SHAEC1116009838 Date: 14 Oct 2011 Page 1of 5

ZHEJIANG ASIA GENERAL SOLDERING & BRAZING MATERIAL CO.,LTD
XIHU INDUSTRIAL PARK,SANDUN,HANGZHOU CITY.ZHEJIANG PROVINCE.CHINA

The following sample(s) was/u/ere submitted and identifed on b€hatf of the clients as : LEAD-FREE SOLDER
WRE

sP11-030781 -SH

YTW102(692535-00 t,692535-002,692535-003)

Sn2.0CuRE

09 Oct 2011

09Oc t2011-13Oc t2011

Selecied test(s) as requested by client.

Please refer to next page(s).

Please lefer lo next page(s).

Based on the performed tests on submitted samples, the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenylethers (PBDE) comply wilh the limits as set by RoHS
Diredive 201 1/65/EU Annex ll; recasting 200295/EC.

Signed for and on behalf of
SGgCSTC Lrd.

,zQr''
Fan Jingjie, JJ
Approved Signatory

cdEd ar-r b tu ondr co'v,uo. ds.dd rnd .,.,h.r, .nr| . m q!$' 4 tarrbr. j hdA/hw er.oiw!!-!44!d!trN
d;fi;L-;ii;;'tu;a-e-a;fr;;;; 'tu; DA;;F. i*!tEa@r:419!s4!sja!.Eii r {.I'-r. i. *oflq,d;iirrii€ b tu. ts c.icrba b Edisr DoMFF . !Etl@q!!1!l9s!!!g!@
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Test Results :

Test Part Descriotion :

Sp€dhen tlo. SGS &mdo lD Dscridion
1 SHA1 1-160098.033 Sitvery metatwire

Remarks :
(1) 1 mg/kg = 1 PPm = 0 0001%
(2) MDL = Method Deteciion Limit
(3) ND = Not Detected ( < tvDL )
(4) "-' = Not Regulated

RoHS Dir€div€ 2011lbs/Eu

Test Method: With reference to IEC 62321:2008
(1) Determination ofCadmium by ICP-OES.
(2) Determination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Spot test / Colodmetdc Method using IJV-Vis.
(5) Determination ofPBBS/ PBDES by GC-MS.

T€st ltem(s)
Cadmium (Cd)
Lead (Pb)
Merorry (Hg)
Hexavalent Chromium (Cr(Vl))
Sum of PBBS
Monobbmobiph€nyl
Dibromobiphenyl
Tribromobiphenyl
T€trabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabrornobiphenyl
Octabromobiphenyl
Nonabromobiphenyl
Decabromobiphenyl
Sum of PBDES
lllonobromodiphenyl ether

ti!!t Ud!
100 mg/kg

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

1,000 mg/kg
- mgKs
- mgKs
- mg/Kg
- ms/Ks

mdks
- ms/KS
- ms/Kg
- mg/Kg
- mgKs
- mg/Kg

1,000 mg/kg
- mg/Kg

MDt 033
2 N D
2 167
2 N D
O Negative
- 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

dun .h.s6nirdn dr|rrsrrbbsir.Glbbd.

rh!dgr'ibb&-t'|h. ry&uEr b r. or-rcdt'|m.l !.'vr6
dh Dcsr{rb.r tGrrr!Ar!!&t!!ll&s0,al@

-*rirEt id&n.h*did.i^dri.ah rdw detudt..dddMliFd6affih.noi.i'rtbs.c!rt,. imne..rhrhd
b.a-iEiifi*rhntur rdchdr hdd.!, dE. n.cMrt or.o.4lbrlUr6k c lx{rnuirlh4Mr.6'd-.fi|

t.irdpbaYrtutodxll$ci1d,9rldOlr 20Gt
'il 'lt .*Jr6tttragllstl lti 2@3

rEuFa)arlo€!5lrEl€(6-AFffi7t nr.4.$cm
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Test Report
Test ltem{s)

Dibromodiphenyl ether
Tdbromodiph€nyl eiher
Tetrabromodiphenyl eiher
Pentabromodiphenyl elher
Hexabromodiphenyl ether
Heplabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl eiher
Decabromodiphenyl elhe.

No. SHAEC1116009834 Date: 14 Oct 2011 Page 3 of 5

Limit ldr
m9Kg
mdks
mgkg
msn<9
mg/Kg
mg/Ks
mg/Kg
mgK9
mgKs

fitED&nrhrrhrD.l4LC'ao de33
Sl.-tt.*fiAldt|€€efl+l :*2@r

MDt
5
5
5
5
5
5
5
5
5

033
NO
ND
ND
ND
N D
ND
ND
ND
ND

Notes :
(1) The maximum permis,sibte timjt is quoted from direciive 2011/65/EU, Annex ll
(2) o spottest:
Negative = Absence of C t coating, positive = presence of CrVl coating;
The tested sample shoutd b€ furthor verified by boiting-wateFextraction method if the spot test result is
Negative or cannot be confrmed.
o Boiling-water-extraction:
Negative = Absence of CrVl coating; Positive = presence of CrVt coating
The detected concentration in boiting-waterextraction solution is equat or greater than O.O2 mg/kg with S0
cm2 sample surface area.
For corrosion prctection coatings on metals: Infomation on storage conditions and produclion date of the
tested sample is unavailable and thus results of Cr(Vl) represent status of the sample at the time of
testino

rE€(6-?1)11{@5! |E€F6-AF{S?! ||r4.rfl.coo
H!i&ala11q04 |l0n-21)6aa!d|.3 .r6d'h&9.qr

M6ln!6. or ho 8GS Oro(9 {8OS S.$
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,rtu.rM h r* bi npd rrrr o r b rr tmpr.(r) 'obd

ATTACHMENTS

RoHS Testing Flow Chart

1) Name of the person who made tesling: Jan Shi/yoyo Wang/A en Xiao/Gary Xu
z) Name or me person in charge oftesling: Jefi zhang/George xu/ Elim Lin
J) | nese samples w€re dissolved totaltv bv oreconditioning method according lo below flow chart.(Cl6+ and PBBS/PBDES test method'ex;tuoeo,

Sample Preparation

Sample l\Ieasurcment

Acid digestion with
macrowave/ hotplate

1) Alkali Fusion /
DryAshing

2) Acid to di66olve

Nonmetallic
material

Heating to 90-95C
for extraction

Adding 1,5-
diphenylcarbazide

forcolor
development

Adding 1,5-
diphenylcarbazide

for color
development

A red color
indicatesthe

presence of Cr6'.
necess€ry,

Pb/Cd/Hg PBB9/PBDES

.rbrd n T.m. d c.{drb * uidr Dd'M d fti..dt{rB..d.ol,dl'6:,{61-l-i6-n 66-Ii!1ii'd.-i-d
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D/$.ffidrtr i{F.bE-yt

JbfBlsraY!$blrri urt4Strtllch 2m33
+l 'tl . *iE8Atll89!13t! l* 2@c

rEcFa)6rc45* lE E(S{I6SD tw.ojra@
ru{n-21)6L@s1 HirF2l)5a5{rE! . 3i.hi|or4@

M6hblr o, $o SGS Grolp l8GS 5,^)



Test Report

Sample photo:

No. SHAEC1116009838 Date: 14 Oct 20t l Page 5 of 5

SGS authenticate the photo on original r€port only
'- End of Report "*
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APPLICANT: LITTELFUSE,INC. DATE: AUG 24, 2011 
 800 E. NORTHWEST HWY  
 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:   
One(1) submitted sample said to be :White yarn. 
Part Description : Yarn. 
Part Number : 648102. 
Date Sample Received : Aug.18, 2011. 
Date Test Started : Aug.18, 2011. 
*********************************************************************** 

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

*********************************************************************** 
TO BE CONTINUED 
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1 (I) Test Result Summary : 

Testing Item Result (ppm) 

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

 
Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist : Ken He 

 
(II) Test Method: 
Testing Item Testing Method Reporting Limit

Halogen 
Content  

With reference to EN 14582:2007 by 
combustion flask with oxygen and 
determined by ion chromatography 

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 

*********************************************************************** 
TO BE CONTINUED 
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(III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*********************************************************************** 
TO BE CONTINUED 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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2 (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 

 
Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist : Dent Fang / Ken He 

*********************************************************************** 
TO BE CONTINUED 

 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00276230 
 

TESTS CONDUCTED 

PAGE 5 OF 9 
                                                                                                               

 

(II) RoHS Requirement: 
Restricted Substances Limits  
Cadmium (Cd) Content 0.01% (100ppm)
Lead (Pb) Content 0.1% (1000ppm)
Mercury (Hg) Content 0.1% (1000ppm)
Chromium VI (Cr6+) Content 0.1% (1000ppm)
Polybrominated Biphenyls (PBBs) 0.1% (1000ppm)
Polybrominated Diphenyl Ehters (PBDEs) 0.1% (1000ppm)

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

 
(III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex C, by alkaline 
digestion and determined by UV-Vis 
spectrophotometer. 

1 ppm 

*********************************************************************** 
TO BE CONTINUED 
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Testing Item Testing Method 
Reporting 
Limit 

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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 

 
Date Sample Received : AUG.18, 2011 
Testing Period : AUG.18, 2011 TO AUG.23, 2011 
*********************************************************************** 

TO BE CONTINUED 
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*********************************************************************** 
TO BE CONTINUED 

 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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*********************************************************************** 

END OF REPORT 
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f t d q ( N . . ) ,  c B / 2 0 r 2 / 4 t 4 A 4 q S ( D a t € l : 2 0 r 2 l n 4 l r 3 q&(Page):  3 of  6

tlfi[]l]t |l[]ll

nrl{t E +&
(Uri  t )

riatrt t;*.nrt
EII{t
(uDL)

s*
(ResuI  t

N o . 1

t*t*nll+ / su! ot PBDE3

++rrr 6zszL, zoo9 *, 
" 

ala&fr/X
: *d,&i l l .  /  $ ' i th  .eference to IEc
62321t 2008 and lerforned by CCIYS.

- *$ rFe /  Monobrohod iph€ny l  e th€r 5
-&d* l i  /  D ib lonod iphen l l  e ther 5
: * # *6 {  /  T r i b romod iFheny l  e the . rg/kg 5

€)*# f ,6€  /  rebabro f rad ip [enr l  e ihe ! 5

tt*|f, F6t / P€ntabronodiph€nyl erh€r 5

*)Ald*at / liexahronodirhenyl etler 5

+i ! * le t  /  Hep lahrohod iphery l  e ther

\ *$ iSA4 /  o .  rabrorod  '  phefy l  € tber na/ka
r 'L * i *A t  /  No.abronod iphenyt  e ther

+ t l$Xq{  /  Decabronod ipneny l  e !her

f i t i (Note) :
r .  mAlks -  ppn ;  0 .1wt% :  1000p!n

2 .  n . d .  :  N o t  D e t € c t e d  ( : i . + A * )

3.  . \ lDL = I te thod Detect ion L in i t  ( t * . lA i l i i !FR4n)

4.  - '  :  Not  R.s" l , t .d  (*4, i4 ld)

5- *.s6tr1a.€AAq;t^.*+a+x,l?t , +E*f {l, lEaxls{,ex4.Ra* q'€tl+-*ttr6i }9. (r!e sanpres
v a s / v € r e  a n a l y 2 c d  o n  b e h a l f  o f  t i e  a p p l i c a n t  a s  n i x i n a  s a n p l e  i n  o n e  t e s t i n g .  T l e  a b o v c . e s u l t s

w a s / w e r e  o n l y  s i v e n  a s  t h e  i i f o . n a l i t y  v a l u e . )

ahpLEG) @ed lrc 'en Bpon €dno
, , ! t r ' d : :

" " ' - d ' - * ' sg ,eoon . . " . p ' y sLqe losceaa ' cond ioao : sPa@p ' | 6oo 'e ' i " s sdso "o11;; ;,;d;.i- 6;; A;n;b "Iiied; rems ad cmo rcmo re * a.o.cot'rr'-cmt' Dotu
; ; ; ; ; ; ;  i " : ; d  ' i i ; , ; ;m  ; i ; ; ; ; ;@- ; s i , a ' dv rd  dh t sdoc . -d  ; s ' * o |  s r r comp '1s rnd re5a l
;;';; 

"i 
J;k;;dm o^i; ;;d *ihin r" r- 

". 
cr€ds Etlno$, ! 

-- 
comoaa e s e

r6d$dm 'm e$E! no alr pr r
.omDanr ArvL?Jrhorr.nab€roj bqeryo kir\16brd$€oae,ro



x{fi,*E+
Test Report
+,!r€+r-*Etla rRa 4
TY-OHM ELECTRONIC S'ORKS @., LTD.

ttF *ra,r. fi18fr-64eft
NO. 49, DINGFU lst STREET, GUEISMN TO{NSHIP, TAOllJtl\l COUNTY 333, TAIIAN

t f , 4 ( N " . ) ,  C E / 2 0 1 2 / 4 1 4 0 4A l , ! ( D a t e )  :  2 0 1 2 l 0 . 1 / 1 3 Flt(Pase):  4 or 6

Il] tI| ]||t ]

r )

2)
3)

l8*ttrT.tfi,tenzt*+ ' f.xge*8Jll. ( ifir&irlilt*r*rf ) / Thse samdas rere
dissolved totally by pMdirioning method according to berownow charl. ( cf't€€t ftEthod exduded )
;r!31,/- l : $+l* / Name of it€ peBon wt\o wde m€surmenlr crrmbgreal Yang
tlr,t { lr'- : #8+ / Name or the person in charge or measu€m€.t Troy Chang

* rlL+t n.,i + *4tit,'*{|. / lcP AEs

lls}}{ / SamDle Ma|enal ,iilb&&lttr / oiq€slion rdd

slel. @DD€r. aluminun. 6older
a+. 4&, ld, n,ne, tt,l. /
Aoua€oia. HNO.. HCl. HF. H,O

Gold. .latinum. €lladlum. eEmlc

,i,*, !tr+, rr|.n, f& / H,sor, H,o,, HNoi, Hcl
,, \EE*re!84 / arry acid ro roral digElion

'mpp ! t s {eo f t ' e$cpd€To
L d m d r i \  ,  ,  , , . 1  r i t  E F  1  

" l  
-  U  t

r nEnMmen ,D  E l Jeds rn . co i€
, r oo ' e€dT . . , o f a l ddomen .9 ' JdF 'de -sJ t conono ' " , o lE ' e
i ; , . d t n ;N  l d  i i ; d ; " ; n i i i n$do  t sdoomsn r  t . o , r d t '  do ru l o '  e  ' d ' n . ohoeo r t . . , ' 1 " co rpd ' / s r r d  ssa r
i n . i n ; ' d € i w n D n o n " m o d . . r y F . ! o @ a . s c . A 9 r \ o '

na .d - . no tuT  L  F5  oo - .  6 i r 6 fd rbc5pmrod
coaoan'{rydrafu?eaF'dto|

r .New laF i . e tu 'wo i r ,  ; ;  ;X . i i  r ' : i : n l i

t{ . tftite /Cdling P€ps,gtion

id r'\,i*.sl! /sample Mesu€ment

ii.f 4 lq *.s 6ltt f ,rn trnt* at *'tli )X lE(+Ti.
,in) /Acid digeslon by suiiable add depen@d d
ditrerent sample mabrial (as bdowtable)

4*/t&/&.n&6i&*fiiL /
Microwave dEeslion wilh HNOTHCI/IIF

,"*antf ,aA4,iti'lb+
{( / Heat lo appropdale

&16#ti /AlkaliFusion
l*6* / HCr to dissor\€

+trii'E'dfs /Cool,
filter digEslate lhrowh filter

nf,f)L-Tf,ararf& !
jrl+is,5*E 540 nm al4

absooane at 540 nm bY
UV,VIS



,fla#+
i i , 6 ( N o .  ) ,  c ! / ? o r 2 l 4 1 4 0 4 E S ( D a t e ) : 2 0 1 2 l 0 a l 1 3 F*. (Pase):  5 or  6

,iA#S'/ t**$*+&*,AIi / PBB/PBDE anatyticat FLOW CHART
r,FIA,].F : ti!4# / Name of lhe peBonwho made measurement Romsn Wong
r idt{Q I ,]. : f,*-R / Name ofthe person in draQe ol measurement Troy Chang
iq,^,4{t3F / Fi6r testing proces ------------t
**ti&iltte,4 / oDlional sc€
:i;Si:4 / Cmfmalion roes -. -.>

Test Report
+q€+!*rtDArF?i.1
TY-OI!,I ELECTRONIC WORKS co., LTD.

dr, Ei tr 1, ,! ftrF r, -?r4 efi
NO. 49. DINGFU ISt STREET, GUEISHIX TOI'NSHIP, TAOI'IJI]{ COUNTY 333, TAII'AN

lllr || ]||[ll

fJ-"-jE pr"r"rt*"ti l*s;6,r 
_l

J

Screen analysis / t? 6 r|fi

I Concenlrale/Dilute ExtEcted solulion I
| +*ri;ts/ft* |

sample erlraction #'&+41
Soxhlel method *!\,+4.t*

Analysis by GC/[,IS / nfi{fif :*C..itr

lssue Repod l*lr*&+

c o - p a a f  i l  , l  r .  - i
rhis dnmr rs isu.d br the c.mpany o6td rd ns Gs.dr cond I on

rimrlar od or riabiliry rddemnficd on and iarisdidion is&ss d8fi.d seEri. tuy ho &r or rh6 doomem s adyhed rh s rhe company s fnd nos ar
an,Tlieco'F.dy3$eresps3ibiily

., 1l::Li!! |: l l l i l
r-t99193t::::-:z: b,3i.1gt:5::31 !!!,rt,.!!



,flH,+E+
Test Report
+.[€+r*ItAa Ba 4
TI-OHtrI ELECTRONIC \{ORKS CO., LTD.

*rEl tf* l'l] srF4 -fi 4e*
NO. 49, DINGFU 1st STREm, GUEIS|IAN TOINSHIP, TAOI'ItA\ COIJNTY 3i3, TAIn,All

! E € ( u . . ) ,  c E / 2 0 1 2 / 4 r 1 a 1 S ( D a t e ) : 2 0 1 2 / 0 4 / 1 3 F * . ( P a s e ) : 6  o r  6

rl| u ru t

+ F.4 f5trfrt*a ' tli+&lhttrlzt{.s/*.fr. .
(Tbe tes ted  saop le  /  par r  i s  Da lked by  ad  ar rox  i f  i t , s  sho , r  oo  rhe  Dhoto . )

. .  4+tEE (End of RePorr) **

eG) Frbd rhG Br e@d 6nior be I
L d m o . n !  l l  t ' t  '  l  t : :  r R  e A  '  l i l  i  

_ n  .  1
ny ibjed ro i6 cdnsa cdndiroi3 o

nd iLltudidon suo, d€rnod rh.cin av h.@orb s dmmed aadusadb
r " rm"o ,E t r - ; . . ond rand {  ; !  f r e .  d " . p .13$eF .p0 .3 " ,  oc (nd  ' o ; 6 ;paaeahs

& " p i 1 . | 1 { l t . l p r o

4L404



,E{-d,+E+
Test Report
+lE€+a*xt{r}t rFa ;l
TY'OHM ELECTRONIC SOIIKS @. , LTD.
+tE t&a,r. sr!H-{54ett
No. 49, DINGFU lsr STREEI, GLEISHAN To$NsHIp, TAowAti COI'NTI 333, TAI{A}I

f f6(No.  )  :  cEl2012141405 E l q ( D a t e )  :  2 0 r 2 l 0 4 l 1 3  F t t ( p a 8 e )  :  I  o f  4

Validit nown
For QueSIl
Please Co ith scs

tl][t[I| ||l

, r (T g,&.Arf  &*P,*8, AA *F +* -rE+F *gje-F (rhe rorrovi ls 5aEpr€s va./eere subnit ted and
i d e n t i f i e d  b y l o n  b e h . l f  o f  t h e  c r i € n t  a 6 )  :

l * "%Z*l (s . rp l "  Desoi  pt  i  on)

&&4l t t (s ty l€/ I tem No.  )
] l t4 t  E S (sanrre Receiv ins Date)
tF ldS Fl  ( r "s  t  i  ns Per i  od)

j d A S * ( T e s t  R e s u l t s )

Cl|gIicC L*ordo|y -TQd

sa@els) re,ed rh 5 res repon ann
1 l -  -  . [ : ,

rhs documd s 'ssud by rhe com
n c Dmumenis d M es @nren/rentu*nd.cdd riom,rems e D_odme

inidion0Jabry.indsmnir€Lionadru'$don,su!sderiedhd6inAryhorderorrisdocurudifadvedha
hil ,'" i- s oi Cier", ,1,.atun. d \ 5 ro \ C er I ar mb dtufred oo

he ru estene orrhe.w

. CARmN FII,M mSISTORS
: Rn SERIES
,  2 0 1 2 / 0 4 / 0 7
|  2 A l 2 / 4 1 / A 7  T O  2 0 1 2 / 0 4 / 1 3

:  #- tT-F (p le,se refer  to  neyt  pases) .

{NwaE

Sgmdior



,F{a#+
Test Report
+.8€+a*xtr)tr R?r;1
TY-OHII ELECTRONIC I'ORI{S @. , LTD.

tt E Ff i, Jl frtG rf -64e&
NO. 49, DINGFU 1st STREET, GUEISHAIi mfi{slllP. TAOToAN @ll\Ifi 333, TAI\IAN

idgl** . ( r€st  R€3u1!s)

f i 4 ( N o . )  :  c E / 2 0 1 2 l 4 r 4 0 5  a S ( D a t € )  :  2 0 1 2 l 0 4 / 1 3  F * ( p a 8 e )  :  2  o r  a

rtl|[]ll I

rq{ d,$/n (PART NAME) No.r !8fin9 jr,j (MIED AIr PARTS)

rl*,{ c +{i
(Uni  t  )

,ng,tit
(Metbod)

,i*.fird
EIEIT
(UDL)

S;F

N o . 1

E* /  Ha I  oscr

A i  ( f , )  /  H a r o s e n - F r u o r i n e  ( F )
(Cr ' 's  No. :  14?62- 9a-8)

4+Bs EN 11582:2ooi, , l lF+,E
f r&"+]8.  /  l { i th  r€ ie.ence to
B S  E N  1 4 5 8 2 : 2 0 0 7 .  A n a l y s i s  w a s

5 0

6*-  (S.)  i  Haloren-chlor  ine
(cr) (c/'s No.: 22537 - r5-r)

5 0

6* ( ; l )  /  Halosen-Brooine (Br)
(CAS No. :  10097 -32-2 )

5 0

6 i  ( 4 * )  /  H a l o g e n - l o d i n e  ( I )

(cAS No. :  14362-44-8)

5 0

_ ' r r  r : t  l i ,  r  t i , l ] r r i

f i t i ( N o t e ) :
1 .  E g l k g  =  p p n  i 0 . 1 n r %  =  1 0 0 0 P P n
2 .  n . d .  =  N o t  D e t e c t e d  ( , t * S g )
3. MDL = rdethod Detect io!  LiEir  ( t l i lAiXlEf&{6)
4. *."%itx!:taA,if f ;6^**,Ea,Flii, ' #.+f 6rrE +;rli{,r* Rrf\** f l@fl +-*tf atl}8. (rhe sanpres

v a s / w e r e  a . a l y z e d  o r  b e h a l f  o i  t h e  a p F L j c a r r  a s  n i x i n g  s a n p l e  i n  o n e  t e s t i n S ,  T h €  a b o v e  r e s ! l r s

w a s / v e r €  o n L y  s i v e n  a s  t h e  i n f o . n a l i t y  v a l u e . )

r / t  - l  : l
i;sidmeft s,,:eod' ia-aiioJi,;-od b ,c".urco o m o
ord ! d"don' 1rdoao - b abed6 remsaldcro 'orb Fr.4
i.*i."i,i n 

". 
'oii"'i'er"in; J iiti-"i' ,*,* d._* b". .A.vnode o i6doi -- ;ad.*oh

co -Dary +v ' adnd.'Pd d'"?'. i



,flaa+
Test Report
+4€+a*xirla rE? '1
TY-OHI{ ELECTRONIC {ORKS CO., LTD.

&m tia &ftrF!x-61efi
NO. 49, DINGFU lst SIREET, cUEIsllAN TOr'lrSHIP. TAOI'IIAN COlllTY 333, TAlll'AN

f r ,&<N..)  .  cE/20t2/4r405 A*(Date) |  2or2/04/r3 F*.(pa8e) :  3 of a

flltN tlttt][]t!tl

I

I

**+ttti,An / Analytical flow chart of halogen contenl

xl*\,^ F : ft.g* / Name of the pe6on who made measurement Rita Chen
irl:{,EI l' : ti.B* / Name of the person in charge of measurement: Troy Chang

&+E )tt&.'5fr t
Analysis was performed by lC

empiels)rased thstnrcponain' r  i  ,  t i - : t t  I  r : ;
i h  s  d ; ; l nan ,  

" ' * - n t ' d ; c , i  
D , : ; s ;F :o  s - "Da  o  o10 '>

"nd b, e{fttu romardocJm.+ ad& rd er'drd.oldio aro L*
a;'l;;;',;, ..;;;fti"* "-;.-d..,s'esoaneorrc,.'n a
t j . i . i " i . t n i i i l i " i i ' . ; : J ; ; ' " ; ' n i ' i ; , n i c ' c - r . sndd . ,

I 4{ d r ord d_Fn aDprov?r orra
ro-@a A v i.Lllo zen aF%m' !'ero' iis'r6ro o t@nre1ro

i . r : . c ;  i ,  l i  i 5 r :



,flff.#+
Test Report

! t16(Nd- )  i  cE/  2012 /  414 O 5 A r [ < D a r . ) : 2 0 7 2 / 0 4 / 7 3 q * ( P a s e ) : a o f a

+E€+r*xcSA].Ea5l
TY-OH}I ELECTTONIC WORKS CO., LTD.

dt 6 tf *' & 8rA r8 -ai4 efi
NO. 49, DINGFU lst STREEI, CUEISEAI'TOWNSHIP. TAOI'IJAN COIJNTY 333, TAIX'AN

. mttrrttt*i ' Fl*'i&f Ft*jd.iisi ${-n. .
(The tes ted  sa ip le  /  par t  i s  oark€d by  an  a ! .o r  i f  i t , . .hor !  o !  tbe  pboto . )

. -  t r + e . € ( E . d  o l  R e p o r t ) . .

smp sG) L6n.d rh Ekd6ponann
c o m 6 d  l T L t  l l :  ; , 1  { :  l : . , 1 1  :  l r l l  \ f l i l  a  l '

dd |o ' . | . f t n ' ' | o f t l d ' o f uP rs * ' d6 - r r ' andc .1d f t o | s | o 'Egh1DFJp "SJM*5@ne |d r5 " t ' o ' d0oF ' | "T ' " on fuT rA
rim,krion ot r:biriM ind8mmdion and lfisnrdron isues d.fned rE€in tu

.nyThecomp.iysso|eregoorcrbiiy

t tI|[ l[I.]l

41405



SGS Job No. :

Date of Sample Received :

Testing Pedod :

Test Requested :

Test llethod :

Test Rosults :

Test Report No. SHAEC1119525001 Date: 07 Dec 2011 Page 1of 5

3M CHINA LII\4ITED

222# T|AN LtN ROAD, SHANGHAT (200233)

The following sample(s) was/were submjtted and identified on behatf of the ctients as j 3M 3779-pc

sP11-036760 - SH

03 Dec 2011

03 Dec 20'11 - 07 Dec 2011

Selected test(s) as requested by ctient.

Please refer to next page(s).

Please refer to next page(s).

Signed for and on behalfof
scs-csTc Ltd.

. rhlconr.rt dr dMr!,rlty r.brbdM!l![|',1|blt'c]|n|sdon.de
dr'4i.lb.'.'fd!cn.gpl|ilu

,.,1s

,rt*{ 
*

Fan Jingjie, JJ
Approved Signatory

B dud rr h. 6hF4 4bLd bn c.'6ld hr 61 6rFe Ebtd b rE c.!6
h. dodDd,rlFd r hr s n e'@h/orat.{.Mrit,ifi enA n ch^ ro-b-knbrd o;d;; ;6;;-rd;:;;6;;H ff 4fi ;ffi;;6;ii?6; d &; G6i;i$fiiiiuiriiiii?l;;ft'diffii;n; ;r

'rhrconr.rt !h dMllr|lty r.b

fdt!/b&Y8sftdt uoiid.srduldor! 2@zg3
+l .!ii. *iE8adrr669l+3+l lf:26a3

lE&lr+tle$OZs5s lFlE{e-aF4e$Ot ffici.4rj0n
H! n1)314&591 Hlr@6-21)646063 . €.!'i'€re.q

Monbor oth. SGS grup (SGg S )



Test Report No. SH4EC1119525001 Date: 07 Dec 201'1 Page 2 of 5

Test Results :

Test Pan Descriotion :

Spodm€n No. SGS Sample lD D66cription
1 SHA1 1-195250.001 Ye ow sotid

Remarks :

(1) 1 mg/kg= I PPm =0.0001o/o

(2) MDL = l,tethod Detection Limit
(3) ND = Not Detected ( < IIDL )
(4) "-" = Not Regulated

RoHS Dir€dive 201 iA5/EU

Test l\rethod: with referenc€ to tEC 62321i2008
(1) Delemination ofCadmium by tCP-OES.
(2) Determination of Lead by tCp-OES.
(3) Determination of Mercury by lCp-OES.
(4) Determination of Hexavatent Chromium by Cotodmetric Method using IJV-Vis.
(5) Determination of PBBS / PBDES content by GC-MS.

Test ltem(s)
Cadmium (Cd)
Lead (Pb)
Mercury (Hg)
Hexavalent Chrcmium (Cr(Vl))
Sum of PBBS
Monobromobiphenyl
Dibromobiphenyl
Tdbromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Oclabromobiphenyl
Nonabrohobjphenyl

Decabromobiph6nyl
Sum of PBDES
Monobromodiphenyl ether

ud! udr
100 mS/kS

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

- mg/Kg
- ng/Kg
- mg/kg
- mg/Kg
- mgfl(g
- mg/kg
- mg/Kg
- mgKg
- mgKg
- mg/Kg

1,000 mg/kg
- mg/kg

Ma! 0p1
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

'aad* b rmr h. c@ '. tq ErFioir ooamrb .r n*r.oitu'm .{dM(h_.a&d,& tr &.m b-br lldabr oi
$uB4t6-.Bdk,Hie .dndLn.xdhGlffi;;dF;.ffi

,. ih. conDrvr |d. dH.5 1y r.roro C r.d !d fi @iar d6! id.xffiib !.di;b I hi-did
.'d.b!l!| |...uid'|h.hEd|on

b hr hd com'rk FrFiori bamrb.r 6Fr.oitu'm.{ddr h_.a&d,t tr &.h b-rrlltub. o

' / D t ' r h . c o n D f y r d . f i H & J | ' L
{!hb.id.bft:rr..r und.r rh. hu|. 'd.o!l!|h.uielb.hEd|o

i rtori.r.n!.(.) ' ..bd

Membfi ol h6 SGS G.o{p (SqS S,A)

t'ctElu8Ygrsidd xdr dsid,iuahdol|
tl.Ill.*icEturi|3aelts+i ll

lE&E(s-z)61{!2553 ift€(6-21)6€Sl! l*o3e3.h
ru{6-?11614025e4 NL06-a)5{44653 .t5.diE€F9{q



Test Report
Test ltemls)

Dibromodiphenyl ether
Tribrcmodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl elh€r
Hexabromodiphenyl ether
Heptabromodiphenyl ether
Oclabromodiphenyl elher
Nonabromodiphenyl ether
Decabromodiphenyl elher

Notes :

No. SHAEC1119525001

tuni.!

Date: 07 Dec 2011 Page 3 ofs

Ulit Mgt @l
mg/kg 5 ND
mg/kg 5 ND
mg/kg 5 ND
mg/kg 5 ND
mg/kg 5 ND
mg/kg 5 ND
mdkS 5 ND
mg/kg 5 ND
mdkS 5 ND

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

lhrid@'i.n b d.d rrrh. co6Ftry rbj.d b r. qdsrc4rrls!or s.ftro
nld d,blllgbd io.'n docle'f,a*dn r.m. .nd co{drrN ft. €e

.n o,r€a'br. n!qjr!r! rt. 6i4.!4 r{ @l!4!!'!
ilrir€. r.m.6d cotu ft. Ed;d. oo*tub d fr er.s;E m.ndrd.hi. ^ed & tr hh |th. iin'bd
-r-d.tudhrii adbrdr.rBMd'.ddturEffiF 6ffirffi;i;6
dc[ift htulnlE. ririr, rnrco@$?. ,.rr ridlbfly nbitcjrr rnrco@rf. ,0r ridlb$v I
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ATTACIII,|ENTS

Rol-ls Testing Flo\ r Chart

1) Name of the p€rson who made testing: Jan S hi/yolo Wangr'A en Xiaocary Xu
2) Name ofthe p€r6on in charg€ ofteging: Jeff Zhang/George Xu/ Etim Lin
3) These sam ples were d isso lved t otat ty b y pre-cond iti oning met hoda cDordi ng to be tow ffow chan.

(Cr6+ and PABs/PBDEst6st method exdudeO

Sample Preparalion

Sample Measuremenl

Acid digestion with
micrDwa\€/ hohlate

Concentratio n/
Dilutaon ofodradion

solution

1) Alkal iFudon /
Ory Ashing

2) Acjdto dissol\E

Metal l ic
matedal

Heating to 90-95C
for extraclion

Filtration and pH
adiustnent

Adding 1,S
diphenY€arbazide

de\elopment
Adding ' l ,$

diphentcarbazide

ind icates the

Pb/Cd/Hg PBBs/PBDES
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SGS authenticate the photo on original report only

""' End of Report "*
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Tast Report No. SHAEC1119525002 Date: 07 Dec 2011 Page 1 of4

3M CHINA LIIVITED

222#T|AN LtN ROAD, SHANGHAT (200233)

The following sample(6) wasi/vere submitted and identified on behalfofthe ctients as :3M 3779-pc

SGS Job No. :
Date of Sample Received
Testing Pedod :
Tesl Requested :

Test Method :

Test Results :

sP11-036760 - SH
03 Dec 2011

03Dec2011-07Dec2O11

Selected test(s) as requested by client.

Please refer to next page(s).

Please refer to next page(s).

Signed for and on behalfof
scs-csTc Ltd.

.--),-

,/t*( 
Y*

Fan Jingjie, JJ
Approved Signatory
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Test Report

Haloo€n

Test lrethod : With

Test ltem{s)
Fluorine (F)
Chlorine (Cl)
Bromine (Br)
lodine (l)

No. SHAEC1119525002 Date: 07 Dec 2011 Page 2 of 4

Test Results :

T€st Part Descriotion :

Sp€dm6n No. SGS Samplo lO D€6cfiption
1 SHA1l -195250.001 Yellowsolid

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

(2) MDL = Method Detection Limit

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

reference to EN 14582: 2007, analysis was performed by lon Chromatograph (lC).

Unit

mg/kg
mg/kg
mg/kg
mg/kg

MDL OA
50 ND
50 ND
50 ND
50 ND
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Test Report

ATTACHMENTS

No. SHAEC1'119525002 Date: 07 Dec 201'1 Page 3 of 4

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

Halogen Testing Flow Chart

who made testing: Daisy Gong
in charge ofte6ting:Alex Jiang

Sample measurement

Combustion in oxygen boftb

Dissolved in an absorption
solution

Analyzed by ion
chromatography. Double conf km

by other instruments, if
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T€st Report

Sample photo:
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sHA11-195250.001

SGS authenticate the photo on odginat report onty

"* End of Report '*'
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APPLICANT: LITTELFUSE,INC. DATE: NOV 01, 2011 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
One (1) submitted sample said to be Orange ink. 
Part Description : Ink – orange. 
Part Number : 425900. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

*********************************************************************** 
 TO BE CONTINUED 
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1  PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
  

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE 

**********************************************************************
TO BE CONTINUED

 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00287567 
 

TESTS CONDUCTED 

PAGE 3 OF 15 
                                                                                                               

 

MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 

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

TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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2  (I) Test Result Summary : 

Testing Item Result (ppm) 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 14500 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
  (II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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3  (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 

**********************************************************************
TO BE CONTINUED
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
  (II) RoHS Requirement: 

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

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

TO BE CONTINUED
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  (III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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4   PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 

       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00287567 
 

TESTS CONDUCTED 

PAGE 13 OF 15 
                                                                                                               

 

5 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 
 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.31, 2011 
**********************************************************************

TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
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APPLICANT: LITTELFUSE,INC. DATE: OCT 31, 2011 
 800 E. NORTHWEST HWY  
 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
One (1) submitted sample said to be Black ink. 
Part Description : Ink – black. 
Part Number : 425902. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

**********************************************************************
TO BE CONTINUED
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1  PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
  

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT 

**********************************************************************
TO BE CONTINUED

 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00287569 
 

TESTS CONDUCTED 

PAGE 3 OF 15 
                                                                                                               

 

MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 

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

TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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2  (I) Test Result Summary : 

Testing Item Result (ppm) 

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

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
  (II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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3  (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 

**********************************************************************
TO BE CONTINUED
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
  (II) RoHS Requirement: 

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

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

TO BE CONTINUED
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  (III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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4   PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 

       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT. 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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5 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 
 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.28, 2011 
**********************************************************************

TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
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APPLICANT: LITTELFUSE,INC. DATE: OCT 31, 2011 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
One (1) submitted sample said to be Yellow ink. 
Part Description : Ink – yellow. 
Part Number : 425903. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

**********************************************************************
TO BE CONTINUED
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1  PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
  

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 

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

TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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2  (I) Test Result Summary : 

Testing Item Result (ppm) 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 5350 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
  (II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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3  (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 

**********************************************************************
TO BE CONTINUED
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
  (II) RoHS Requirement: 

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

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

TO BE CONTINUED
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  (III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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4   PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 

       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT. 

**********************************************************************
TO BE CONTINUED

 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00287564 
 

TESTS CONDUCTED 

PAGE 12 OF 15 
                                                                                                               

 

MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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5 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 
 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.28, 2011 
**********************************************************************

TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
 



 

 
  

 
 
 
 

Intertek Testing Services Ltd., Shanghai
TFH Division 
Block B, Jinling Business Square,No.801 Yi Shan Road,  
Shanghai, China, 200233 
 
Tel: +86 21 6120 6565 
Fax: +86 21 6127 9740       
www.intertek.com 
www.intertek.com.cn 
China Toll-Free: 800 999 1338 

  

TEST REPORT NUMBER: SHAH00287516 
 

PREPARED AND CHECKED BY:    AUTHORIZED BY: 
FOR INTERTEK TESTING SERVICES   FOR INTERTEK TESTING SERVICES 
LTD., SHANGHAI      LTD., SHANGHAI 

                       
MYRA LV       STEPHEN TSANG 
CHEMICAL LAB SENIOR MANAGER             GENERAL MANAGER 
 

PAGE 1 OF 15 
                                                                                                               

 

 
APPLICANT: LITTELFUSE,INC. DATE: OCT 31, 2011 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
One (1) submitted sample said to be Brown ink. 
Part Description : Ink - brown. 
Part Number : 425906. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

**********************************************************************
TO BE CONTINUED
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1  PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
  

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 

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

TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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2  (I) Test Result Summary : 

Testing Item Result (ppm) 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 6850 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
  (II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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3  (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 

**********************************************************************
TO BE CONTINUED
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
  (II) RoHS Requirement: 

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

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

TO BE CONTINUED
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  (III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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4   PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 

       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT. 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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5 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 
 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.28, 2011 
**********************************************************************

TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
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APPLICANT: LITTELFUSE,INC. DATE: NOV 01, 2011 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION:  
One (1) submitted sample said to be Green ink. 
Part Description : Ink – green. 
Part Number : 425907. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

**********************************************************************
TO BE CONTINUED
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1  PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
  

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 

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

TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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2  (I) Test Result Summary : 

Testing Item Result (ppm) 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 400 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
  (II) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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 (III) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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3  (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 

**********************************************************************
TO BE CONTINUED
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
  (II) RoHS Requirement: 

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

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

TO BE CONTINUED
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  (III) Test Method: 

Testing Item Testing Method 
Reporting 
Limit 

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
**********************************************************************

TO BE CONTINUED
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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4   PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 

       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 
% = PERCENTAGE BASED ON DRY WEIGHT OF SAMPLE/COMPONENT. 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
  
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent 

Concentrate the 
extract 

Analyze by GC-MSD 
 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric 
flask  
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5 (A) TEST RESULT SUMMARY: 
 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 
 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.28, 2011 
**********************************************************************

TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
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APPLICANT: LITTELFUSE,INC. DATE: OCT 31, 2011 
 800 E. NORTHWEST HWY  

 ATTN: A. CESISTA/ K. BACILA 
  

 

SAMPLE DESCRIPTION: 
One (1) submitted sample said to be: Violet ink. 
Part Description : Ink - violet. 
Part Number : 425911. 
Date Sample Received : Oct.25, 2011. 
Date Test Started : Oct.25, 2011. 
*********************************************************************** 

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

*********************************************************************** 
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1 PHTHALATE CONTENT TEST 

 
WITH REFERENCE TO EN14372, BY GAS CHROMATOGRAPHY-MASS 
SPECTROMETRY (GC-MS) ANALYSIS. 

 
LIMIT(%,W/W) TESTED COMPOUND RESULT (%,W/W) 

(MAX.) 
DIBUTYL PHTHALATE (DBP) ND --- 
DI(2-ETHYL HEXYL) PHTHALATE(DEHP)  ND --- 
BENZYL BUTYL PHTHALATE (BBP) ND --- 

SUM OF THREE PHTHALATES ND 0.1 
   

REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO ANNEX XVII 
ITEMS 51 & 52 OF THE REACH REGULATION (EC) NO. 1907/2006 
& AMENDENT NO.552/2009 (FORMERLY KNOWN AS DIRECTIVE 
2005/84/EC) FOR PHTHALATE CONTENT IN TOYS AND CHILDREN 
CARE ARTICLES. 

 
DETECTION LIMIT = 0.01%(W/W) 
ND = NOT DETECTED 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES (EN14372) CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

 
 

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent for 
6 hours

Concentrate the 
extract 

Analyze by GC-MSD 

Make up with organic 
solvent

Transfer the extract 
into a volumetric 
flask 
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2 (Ⅰ) Test Result Summary : 
Testing Item Result (ppm) 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 11250 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks: ppm  = Parts per million based on weight of tested sample = 

mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Ken He 

 
Date Sample Received :OCT.28, 2011 
Testing Period  :OCT.28, 2011 

 
   (Ⅱ) Test Method: 

Testing Item Testing Method Reporting Limit

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
*********************************************************************** 

 TO BE CONTINUED 
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 (Ⅲ) Measurement Flowchart: 
 

Test For Halogen Content 
Reference Standard： EN 14582 

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

TO BE CONTINUED 

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

fill the combustion 
flask with oxygen 

ignite then leave the 
flask at room 
temperature  

transfer the absorbent 
into a volumetric flask

make up with deionized 
water 

sampling/grinding or 
cutting 

analyzed by ion 
chromatography 
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   3 (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 

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

TO BE CONTINUED 
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Remarks: ppm  = Parts per million = mg/kg 
 ND = Not detected 

 
Responsibility Of Chemist :Dent Fang / Ken He 

 
Date Sample Received :OCT.25, 2011 
Testing Period  :OCT.28, 2011 

 
   (Ⅱ) RoHS Requirement: 

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

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

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

TO BE CONTINUED 
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   (Ⅲ) Test Method: 
Testing Item Testing Method Reporting Limit

Cadmium (Cd) 
content 

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

2 ppm 

Lead (Pb) content

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

2 ppm 

Mercury (Hg) 
content 

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

2 ppm 

Chromium VI (Cr6+) 
content 

With reference to IEC 62321 edition 
1.0:2008 in annex 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 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 

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

TO BE CONTINUED 
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(IV) Measurement Flowchart: 
 

Test For Cd/Pb/Hg/Chromium (VI)/PBBs/PBDEs Contents  
Reference Standard: IEC 62321 edition 1.0:2008 

 
 
 

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

TO BE CONTINUED
 
 

sampling/grinding or cutting

weigh sample and 
for different 

material, digest 
the sample with 

make up with 
deionized water 

Cd/Pb/Hg 

analyzed by ICP-OES 

weigh sample 
and add 
alkaline 
solution

definite 
temp. 

make up with deionized 
water and add diphenyl-

carbazide solution 

Cr6+ 

weigh sample 
and add 
organic 

soxhlet 
extraction or 

solvent 
extraction

concentrate 
the extract 
and make up 
with organic 

PBBs/PBDEs 

analyzed by UV-VIS

analyzed by GC-
MSD 

spot test

get 50cm2 
samples 

boiling water 
extraction 

metal
polymers / 
electronics

negative*2
confirm the tested 
samples are totally 

dissolved 
No

cool and 
filter the 
extract 
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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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    4   PHTHALATE CONTENT TEST 
 

WITH REFERENCE TO ASTM D3421, BY GAS CHROMATOGRAPHY-MASS 
       SPECTROMETRY (GC-MS) ANALYSIS. 
 

 RESULT (%, w/w) LIMIT (%, w/w)
  (MAX.) 
   
DIBUTYL PHTHALATE (DBP) ND 0.1 
DI(2-ETHYL HEXYL) PHTHALATE (DEHP) ND 0.1 
BENZYL BUTYL PHTHALATE (BBP) ND 0.1 

  
REMARK：THE ABOVE LIMIT WAS QUOTED ACCORDING TO US CONSUMER 

PRODUCT SAFETY IMPROVEMENT ACT 2008 FOR PROHIBITION ON 
SALE OF CERTAIN PRODUCTS CONTAINING SPECIFIED PHTHALATES. 

 
DETECTION LIMIT = 0.01% (w/w) 
ND = NOT DETECTED 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR PHTHALATES (ASTM D3421) CONTENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
  
 
 
 
 
 

**********************************************************************
TO BE CONTINUED

Weigh sample and 
place in a thimble 

Extracted by Soxhlet 
extraction with 
organic solvent for 
16 hours

Concentrate the 
extract 

Analyze by GC-MSD 

Make up with organic 
solvent

Transfer the extract 
into a volumetric 
flask 
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5  (A) TEST RESULT SUMMARY: 

TESTING ITEM RESULT(ppm) 

HBCDD (HEXABROMOCYCLODODECANE) ND 

 
  REMARKS:  
  ppm = PARTS PER MILLION = mg/kg 
  ND  = NOT DETECTED  
 
  (B) TEST METHOD : 

TESTING ITEM TESTING METHOD 
REPORTING 

LIMIT 

HBCDD (HEXABROMOCYCLODODECANE) 

WITH REFERENCE TO USEPA 
3540C, BY SOLVENT 
EXTRACTION AND DETERMINED 
BY GC/MS 

10 ppm 

 
 DATE SAMPLE RECEIVED : OCT.25, 2011 
 TESTING PERIOD  : OCT.25, 2011 TO OCT.28, 2011 

**********************************************************************
TO BE CONTINUED
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MEASUREMENT FLOWCHART: 
 
TEST FOR HBCDD (Hexabromocyclododecane) CONTENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
**********************************************************************

TO BE CONTINUED
 

 

Weigh sample and place 
into a thimble 

Soxhlet extraction with 
organic solvent 

Concentrate the extract

Analyze by GC-MSD 

Make up with organic 
solvent 

Transfer the extract 
into a volumetric flask
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**********************************************************************

END OF REPORT
 

 
 

 
 
  



 



 



 



 




