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ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 
 
Product Series:  Nano2 Fuse - SB  
 
Product #:  454xxx Series 
    
Issue Date:  March 8, 2013 
 
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 Nano2 Fuse - SB 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： 
Pb (lead) contained in the high temperature melting solder > 85% and is categorized as 

exempt under section 7a of the RoHS Annex. 
 

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



 

 2 

 

 
 
 

Table 1: List of Raw Materials covered by this report 
 

Total Parts Raw Material Part Number Raw Material Description  Page(s)  
1 910-238 Cap (Silver Plated Brass) 3-7 
2 Frequenta C221 (909-434) Body (Ceramic Tube) 8-36 
3 082xxx-001 Element – Cu99.9MSn 37-40 
5 692323 Solder  41-46 
6 64811x Yarn 6481xx (GLZZXXX) 47-53 
7 648106-001 Yarn 54-61 
8 648112-001 Yarn 62-69 
9 425809 Ink 70-78 

 



 

      

  

 
 
 
 
 
 
 
 

 
Test Report Number : TWNC00300506 
 

Authorized by: 
On Behalf of Intertek Testing Services 
Taiwan Limited 

 
 
K. Y. Liang 
Director 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
11492 台北市內湖區瑞光路 423 號 8 樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

Applicant: Littelfuse, Inc. Date : Mar 07, 2013 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas  
 
  

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Cap  
Part Number : 910-238 
Date Sample Received : Feb 26, 2013 
Date Test Started : Feb 26, 2013 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
11492 台北市內湖區瑞光路 423 號 8 樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅰ) Test Result Summary: 
Result 

Test Item Unit Test Method 
(1) (2) 

RL 

Heavy Metal 

Cadmium (Cd) content ppm 

With reference to IEC 
62321: 2008, by 
microwave digestion and 
determined by ICP-OES. 

ND ND 2 

Lead (Pb) content ppm 

With reference to IEC 
62321: 2008, by 
microwave digestion and 
determined by ICP-OES. 

22 ND 2 

Mercury (Hg) content ppm 

With reference to IEC 
62321: 2008, by 
microwave digestion and 
determined by ICP-OES. 

ND ND 2 

Chromium VI (Cr6+) content 
mg/kg 
with 
50 cm2 

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

Negative Negative 0.02 

 
Remarks: ppm  = parts per million based on weight of tested sample = mg/kg 

 ND = Not detected 

 RL = Reporting Limit, Quantitation limit of analyte in sample 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimeter 

 Negative = A negative test result indicated positive observation was not 
found at the time of Test.  

 
Tested Components 
(1)Silvery metal cap 
(2)Silvery plating layer 
 
Responsibility of Chemist: Kevin Liu/ Irene Chiou 
 
Date Sample Received : Feb 26, 2013 
Test Period : Feb 26, 2013 to Mar 04, 2013 
 
(Ⅱ) Limit: 
RoHS Limit 

Restricted Substances Limits 

Cadmium (Cd) content 0.01% (100ppm) 
Lead (Pb) content 0.1% (1000ppm) 
Mercury (Hg) content 0.1% (1000ppm) 
Chromium VI (Cr6+) content 0.1% (1000ppm) 
The above limits were quoted from Annex II of 2011/65/EU for homogeneous material.  
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
11492 台北市內湖區瑞光路 423 號 8 樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅲ) Measurement Flowchart: 
Test For Cd/Pb/Hg/Chromium (VI) 
Reference Standard：IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg 

Analyzed by ICP-OES 

Confirm the tested 
samples are 
totally dissolved 

Sample preparation 

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

Stop the stripping procedure upon color change completely 

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

Cr6+ 

Make up with deionized water and add 
diphenyl-carbazide solution 

Analyzed by UV-VIS 

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Negative *2

Substrate Plating 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
11492 台北市內湖區瑞光路 423 號 8 樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

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.   

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in 
the event of our gross negligence or wilful misconduct. 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 11492, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
11492 台北市內湖區瑞光路 423 號 8 樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
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CERAIVTEC GIVBH
GESCHAFTSBEREICH MULTIFUNKTIO

Sample Description
Style/ltem No.
Sample Receiving Date
Testing Period

The foltowing samplo(s) was/were su itted and identifiod by/on behalf of the client as:
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€fer to next page(s).
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Test Report No I
CERAMTEC GMBH
GESCFIAFTSBEREICH MULTIFUNKTIO

Test Rerultls)

PART l,lAME No. l

20'13/13196 Dale 2013101122 Page 2 of 29
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CERAIVIC

Test ltem(s) Un i lrethod MDL
Result

Limit
No. l

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

2 n.d. '100

Lead (Pb) mg/l With reference to IEC 62321: 2008 and
performed by |CP4ES.

2 n.d. 1000

Mercury (Hg) mg/| With reference to IEC 62321: 2008 and
perfomed by ICP-AES.

2 n.d. 1000

Hexavalent Chromium Cr(Vl) mgA With reference to IEC 62321: 2008 and
perfomed by UV-VIS.

2 n.d. 1000

BBP (Bonzyl butyl phthalate) (CAS
No.r 85$8-7)

o/. With reference to EN 14372. Analysis
was performed by GC/MS.

0.003 n . d .

DEHP (Di- (2-ethylheryl)
phthalate) (CAS No.r '117-81-7) "/" With reference to EN 14372. Analysis

wEs perfomed by GC/MS.
0.003 n.d.

DIDP (Di-isodecyl phthalate) (CAS
No.:26761-40-0)

Yo With reference to EN 14372. Analysis
was perfomed by GC/MS.

0.01 n.d.

DINP (Di-isononyl phthalate) (CAS
No.:28553-12-0)

% With referenc€ to EN 14372. Analysis
was perfomed by GC/MS.

0.01 n.o.

DNOP (Di-n-octyl phthalate) (CAS
No-:117-84-0)

Witfr reference to EN 14372. Analysis
was performed by GC/MS.

0.003 n.d.

OBP (Dibugl phthalate) (CAS No.:
84-74-2)

with referenc€ to EN 14372. Analysis
was perfomed by GC/MS.

0.003 n-d.

Perf I uorooctane sulf onates
(PFOS-Acid, Metal Salt, Amide)

mg/ s With reference to tJS EPA 3550C:
2007. Analysis was pedormed bY
LC/MS.

1 0 n.d.

PFOA (CAS No: 33547l) m9 Wr1fr-i66rence to US ePA 3ssoOr
2007. Analysis was Per{ormed bY
LC/MS.

1 0 n.d-

Polychlorinated Biphenyls (PCBS)
(cAS No.: 133s3S3)

mg]]Kg With reference to US EPA 3540C
method. Analysis was Performed bY
GC/MS.

0.5 n.o.
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Test Report No.
CERAI,,ITEC GMBH
GESCHAFTSBEREICH MULTIFUNKTI
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Test ltem(e) Unil Mothod MDL
Result

Limit
No.1

Polychlorinated Terphenyls
(PCTS)

mg/k With reference to US EPA 3t40C
method. Analysis was pedormed by
GC/MS.

0.5 n.d.

Polychlodnated Naphthalene
(PCNs)

mg/K With refefenc€ io US EPA 3540C
method. Analysis was performed by
GC/|MS.

5 n.o.

Alkanes, C10-13, chloro (Sho
Chain Chlorinated Paraffins) (CAS
No.: 8553tr 1-8)

mgi/r( With reference to US EPA 3540C
method. Analysis was performed by
GC/MS.

100 n.d.

PVC An€lysis was performed by FTIR and
FLAME Test.

Negative

Formaldehyde (CAS No.: 5040{) mg/x With reference to ISO 17226-1(2008).
Analysis was pertormed by HPLC/DAD.

3 n.d.

Monomethyl dibromodiphenyl
methane (DBBT)

mgil With reference to US EPA 8270D
method. Analysis was performed by
GC/MS.

0.5 n . d .

Monomethyl dichlorodiphenyl
methane (Ugilec121)

mg/r With reference to US EPA 8270D
method. Analysis wEs performed by
GC/MS.

0.5 n.d.

Monomethyl tetrachlorodiphenyl
methane (Ugilec141)

mg/l With reference to US EPA 8270D
method. Analysis was performed by
GC/MS.

0 .5 n.o.

Halogen
Halogen-Fluodne (F) (CAS No.i
14762-94-8)

mg/l

With reference to BS EN 14582:2007 .
Analysis was perfomed by lc.

50 n . d .

Halogen4hlorine (Cl) (CAS No.:
22537 -15-'t\

m9l 50 n.d.

Halogen-Bromine (Br) (CAs No.:
100€7-32-2)

mg/l J 50 n.d.

Halogen-lodine (l) (CAS No.:
14 244-8)

mg/ s 50 n-o.

organic-tin compounds
Tdbutyl Tin OBT) mg/ ltl,/ith reference to DIN 38407-13.

Analysis was performed bY GC/FPD
0.03 n.d.

rriphenylTin (TphT) mg/ 0.03 n.o.
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Test Report No
CERAMTEC GMBH
GESCHAFTSBEREICH IVULTIFUNKT
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Test ltem(s) Unil Mothod MDL
R6€ult

Limit
No.'l

Asbestos
Aclinolite (CAS No.: 77536-66-4) Yo

With reference to EPA 600/R-93/116
method. Analysis was pedormed by
Stereo Microscope (SM), Dispersion
Staining Polaized Light llicroscope
(DS-PLM) and X-ray Diffraotion
Spectometer (XRD).

Negative
Amosite (CAS No.: 12172-73-5\ Negative
Anthophyllite (CAS No.: 77536S7-
5)

o/o Negalive

Chrysotile (CAS No.: 12001-29-5) % Negative

Crocidolite (CAS No.: 12001-28-4) % Negative
Tremolite (CAS No.: 77536€8€) o/o Negative

EO
1): 4-AMINODIPHENYL (CAS No.:
92-87-1)

mg/f With reference to LFGB 82.02-2.
Analysis was performed by GC/MS.

3 n.d.

2):BENZIDINE (CAS No.: 92-87- mg/l with reference to LFGB 82.02-2.
Analysis was performed by GC/MS.

3 n.d.

3); 4-CHLORO-O-ToLUIDINE
(CAS No.: 95€9-2)

mg/| with reference to LFGB 82.02-2.
Analysi6 wa6 performed by GC/MS.

3 n.d.

4): 2-NAPHTHYLAMINE (CAS
No.:9159{)

mg4 With reference to LFGB 82.02-2.
Analysis u/as performed by Gc/Ms.

3 n.d.

5): O-AMINOAZOTOLUENE (cAS
No.:97-56-3)

mg/l With refefence to LFGB 82.02-2.
Analysis was performed by GC/MS.

3 n.d.

6): 2-AMINO-4-NITROTOLUENE
(cAs No.r 99-55-8)

mg/r with reference to LFGB 82.02-2.
Anatysis was performed by GC/MS-

3 n.d.

7): P-CHLOROANILINE (CAS No.:
'106-47-8)

mg/l l With reference to LFGB 82.02-2.
Analysis was perfomed by GC/MS.

3 n.d.

8)r 2,+DIAMINOANISOLE (cAS
No.r 615{5-4)

m9ng with reference to LFGB 82.02-2.
Analysis was performed by GC/MS.

3 n . d .

9)i 4,4L
DIAMINODIPHENYLMETHANE
(CAS No.: 101-77-9)

m9 g With reference to LFGB 82.02-2.
Analy6is was performed by GC/lllS.

3 n.d-

'10): 3,3-OICHLOROBENZIDINE
(CAS No.: 91-9+1)

mg/s With reference to LFGB 82.02-2.
Analysis was perfomed by GC/MS.

3 n.d.

1 1 ): 3,3'-DIMETHOXYBENZIDINE
(CAS No.: 119-904)

mg/s with rcference to LFGB 82.02-2.
Analysis was performed bY GC/MS.

3 n.d.

12): 3,3'-DIMETHYLBENZIDINE
(CAS No.: 119-93-7)

mg/s With reference to LFGB 82.02-2.
Analysis was performed bY GC/MS.

3 n.d.
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Test RePort No
CERAMTEC GMBH
GESCHAFTSBEREICH MULTIFUNKT
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Test ltem(s) Unil Method MDL
Result

Limit
No. l

13): 3,3'-DIMETHYL-4,4'-
DIAIIINODIPHENYLMETHANE
(CAS No : 838€8{)

me/( With reference to LFGB 82.02-2.
Analysis was performed by GC/MS.

n.d.

'14): P-CRESIDINE (2-METHOXY-
s-METHYLANILINE) (CAS No.:
120-71-8)

mg/k With reference to LFGB 82.02-2.
Analysis was performed by GC/lVlS.

3 .  n . d .

1 5): 4,4'-METFIYLENE-B|S- (2-
CHLOROANILINE) (CAS No.:
't01-144)

mg/N With reference to LFGB 82.02-2.
Analysis wEs performed by GC/MS.

3 n.d.

16)i 4,4'-OXYDANILINE (CAs
No.: 101€04)

mgiX With reference to LFGB 82.02-2.
Analysis u€s performed by GC/lllS.

3 n . d .

17)
No.

4,4'-THiODtANtLtNE (CAS
13965-1)

mg/N Wiih referenc€ to LFGB 82.02-2.
Analysi6 was performed by GC/MS.

3 n.o.

18): O-TOLUIDINE (CAS No.: 95-
s3-4)

mlyr With reference to LFGB 82.02-2.
Analysis was pedormed by GC/l\rS.

3 n.d.

1 9): 2,4-TOLUYLENEDIAMINE
(CAS No.: 95-80-7)

mg/r With reference to LFGB 82.02-2.
Analysis was pe.fomed by GC/MS.

3 n.o.

20): 2,4,s-TRIMETHYLANILINE
(CAS No.: 13717-7)

mgn With reference to LFGB 82.02-2.
Analysis was perfomed by GC/MS.

3 n.d.

21):  O-ANISIDINE (CAS No.:90-
04{)

m(yr With reference to LFGB 82.02-2.
Analysis was pedormed by GC/l\rS.

3 n . d .

22): P-AMINOMOBENZENE
(CAS No.:60-09-3)

mg/r With referenc€ to LFGB 82.02-2.
Analysis was perfomed by GC/MS.

3 n.d.

23): 2,4-XYLIDINE (CAS No.: 95-
68-1)

mg/l ) With reference to LFGB 82.02-2.
Analysis wa6 performed by GC/MS.

3 n.d.

24): 2.6-X/LlDlNE (CAS No.: 87-
62-7)

mg/s with reference to LFGB 82.02-2.
Analysi6 was performed by GC/MS.

3 n.d.

CFC's {Chlorofl uoiocarbons)
Group I
Chlo.of luorocarbon-'1 1 (CAS No.:
75€94)

mg,/ With reference to US EPA 502'1
method. Analysis was performed bY
GCi [rs.

1 n.d.

ehbrof luorocarbon-12 (CAs No.:
75-714)

mg/s With reference to l-JS EPA 502 1
method. Analysis was Performed bY
GC/tVS.

I n .d .
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CERAMTEC GMBH
GESCHAFTSBEREICH MULTIFUNKT
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Test ltern(s) lJnil Method MDL
Re-Bult Limit
No.1

Chlorofluorocadon- 1 13 (CAS No.:
761 3r )

mg/x With referenc€ to US EPA 5021
method. Analysis was performed by
GC/MS.

1 n.o,

Chlorof luorocadcon-'1 14 (CAS No. :
76-14:2)

mg/N With reference to Us EPA 5021
method. Analysis \ras performed by
GC/MS.

1 n.d.

Chlorof luorocarbon-1 1 5 (CAS No.:
76-15-3)

mgA With reference to US EPA 502 1
method. Analysis was performed by
GC/[rS.

I n.d.

Group ll l
Chlorof luorocarbon-1 3 (CAS No.:
75-724l,

mgn With feference to US EPA 5021
method- Analysis was performed by
GC/t!ts.

1 n.d.

Chlorofluorocarbon-1 11 (CAS No.:
354-5e3)

mgn With reference to US EPA 5021
method. Analysis was perfoamed bY
GC/l\rs.

1 n . d .

Chlorofluorocarbon-'l'12 (cAs No.:
76-12-0)

mg/l ) with refe.ence to us EPA 5021
method. Analysis was performed bY
GC/MS.

n.d.

Chlorofluorocarbon-21 1 (CAS No.:
422-78-6)

mg/ s nrith referenc€ to US EPA 5021
method. Analysis wEs performed bY
GC/MS.

n.d.

Chlorof luorocarbon-212 (CAS No.:
3142-26-1)

mg/ s With reference to US EPA 5021
method. Analysis was Pertormed bY
GC/tVS.

1 n.d-

Chlorof luorocarbon-21 3 (CAS No. :
2354-06-5)

mg/s With reference to US EPA 5021
method. Analysis was performed bY
cc/Ms.

1 n.d.

Chlorof luorocarbon-214 (CAS No.
29255-31-0)

m9/.s Wttr reference to US EPA 5021
method. Analysis was Performed bY
GC/MS.

1 n . d .

Chlorcf luoroca6on-21 5 (CAS No :
42s943-2)

m9 With reference to US EPA 5021
method. Analysis was Pertormed bY
GC/tVS.

1 n.d.
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T€€t ltem(s) Unit Method MDL
R€5ult

Limit
No.1

Chlorofluoroca.bon-216 (CAS No.:
661-57-2]

mg/K With reference to US EPA 502 1
method. Analysis was per{ormed by
GC/MS.

n.d-

Chlorofluorocarbon-2'17 (CAS No.:
422-86-8)

m(yK With reference to US EPA 5021
method. Analysis wEs performed by
GC/MS.

n.d.

HCFCs
(Hydrochlorof luorocalbons)
HCFC-21 (CAS No.: 7543-4) mg/k With reference to US EPA 5021

method. Analysis wa6 performed by
GC/MS.

n . d .

HCFC-22 {CAS No.: 7545€) mg/k With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

n.d.

HCFC-31 (CAS No.: 593-704) mg/K With reference to US EPA 5021
method- Analysis \ €s pedormed by
GCiMS.

n.d.

HCFC-121 (CAS No.: 354-14-3) mg/K With reference to US EPA 502 1
method. Analysis was perfomed by
GC/r\4S.

n.o.

HCFCI22 (CAS No.: 354-21-2) mgik With reference to US EPA 5021
method. Analysis was per{ormed by
GC/MS,

n . d .

HCFC-123 (CAS No.: 306-83-2) mg/K With refefence to uS EPA 5021
method. Analysis was performed by
GC/MS.

n.o.

HCFCI24 (CAS No.: 2837-89-0) mg/k With reference to US EPA 5021
method. Analysis was performed by
GC/tds.

n.d.

HCFC-131 (CAS No.: 359-28{) mg/( With reference to US EPA 5021
method. Analysis was performed by
GC/[rS.

1 n . d .

HCFC-132b (CAS No.: 1d49-08-7)mg/r With reference to US EPA 502'1
method. Analysi6 wa6 performed by
GC/MS.

1 n.d.
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Test ltem(s)

HCFC-133a (CAS No.: 75-88-7) reference to US EPA 5021
method. Analysis was perfomed by
GC/[,ilS.

HCFC-I41b (CAS No.:  1717-00€) With reference to US EPA 502'1
method. Analysis was performed by
GC/[rtS.

HCFC-142b (CAS No.: 75-68-3) With refefence to US EPA 5021
method. Analysis was performed by
GC/r!ts.

FC-221 (CAS No.: 422-264) With referenc€ to US EPA 5021
method- Analysis was pedormed by
GC/MS.

FC-222 (CAS No.: 422-49-1) With reference to US EPA 5021
method. Analysis M€s pedormed by
GC/trs.

FC-223 (CAS No.: 422-52-6) With reference to US EPA 5021
method. Analysis w€s perfomed by
GC/|VS.

HCFC-224 (CAS No.i 422-54-8) reference to LJS EPA 5021
method. Analysi6 was perfomed by
GC/MS.

HCFC-225ca (CAS No.: 422-56-0) reference to US EPA 5021
method. Analysis was pedormed by
GC/t\rs.

HCFC-22scb (CAS No.: 507-55-1) With reference to IJS EPA 502'1
method. Analysis was performed by
GC/MS.

HCFC-226 (CAS No.: 431-87-8) With reference to uS EPA 5021
method. Analysis was performed by
GC/MS.

HCFC-231 (CAS No.: 421-94-3) with refe€nce to us EPA 5021
ethod. Analysis was performed by

HCFC-232 (CAS No.: 460-89-9) ith reference to us EPA 5021
method. Analysis was performed by
GC/tVS.
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Test ltem(s) Unit It ethod MDL
Result

LimitNo.t
HCFC-233 (CAS No.: 7125€4{) mg/K With reference to US EPA 5021

method. Analysis was perfomed by
GC/tVlS.

n.o,

HCFC-234 (CAS No.: 425-94-5) m9K With reference to US EPA 5021
method. Analysis wEs performed by
GC/MS.

n.d.

HCFC-235 (CAS No.: 460-92-4) mg/K With reference to US EPA 5021
method. Analysis was perfomed by
GC/MS.

n.d.

HCFC-241 {CAS No.: 666-27-3) mg/K With reference to US EPA 502 1
method. Analysis was performed by
GC/MS.

n . d .

HCFC-242 (CAS No.: 460-63-9) mg/K With referenc€ to US EPA 502'1
method. Analysis was performed by
GC/tVS.

HCFC-243 {CAS No.: 4606$5) m(yK With reference to US EPA 5021
method. Anaiysis was performed by
GC/MS.

n.d.

HCFC-244 mg/K with reference to us EPA 5021
method. Analysis was performed by
GC/tds.

n.d.

HCFC-251 (CAS No.r 42141-0) mg/( With reference to US EPA 5021
method. Analysis was pedormed by
GC/MS.

1 n .d .

HCFC-252 (CAS No.: 819-00-1) mg/N With reference to US EPA 502 1
method. Analysis wa6 performed by
GC/MS.

1 n.d.

HCFC-253 (CAS No.: ,160-35-5) mlyf With reference to uS EPA 502'1
method. Analysis was performed by
GC/MS.

1 n.d.

HCFC-261 (CAS No.: 42G97-3) m9r With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

1 n.d.

HCFC-262 ICAS No.: 421-02-03) mg/r With reference to US EPA 5021
method. Analysis was pedormed by
GC/MS,

1 n.d.
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Test ltem(s) Unil Method MDL
Result

Limit
No. l

HCFC-271 (CAS No.: 430-55-7) msyK With reference to US EPA 502 1
method. Analysjs w€s perfomed by
GC/MS.

n.d.

Halona
Halon-1211 {CAS No.: 353-59-3) mg/K With reference to US EPA 5021

method. Analysis was performed by
GC/frs.

n.d.
Halon-1301 (CAS No.: 7553-8) mg/K n.d.
Halon-2402 (CAS No.: 124-73-2) mg/K n.o,
CHCS (Chlorinate hvdrocarbon)
1,1, 1,2-Te'trachloroethane (CAS
No.: 63G20$)

mg/K With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

n . d .

1 ,1,1-Trichloroethane (CAS No.:
71-55€)

mg/K With referenc€ to US EPA 5021
method. Analysis was pedormed by
GC/tVS.

n.d.

1,1,2,2-Tetrachloroethane (CAS
No.: 79-34-5)

m(y( With reference to US EPA 5021
method. Analysis was performed by
GC/MS,

1 n.d.

1, 1,2-Tichloroethane (CAS No.:
7940-5)

mg/N With reference to US EPA 5021
method. Analysis was perfomed by
GC/MS.

1 n.d.

1. 1-Dichloroethane (CAS No.: 7$
34-3)

mgr With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

1 n.d.

'1,1-Dichloroethene (CAS No.: 7$
354)

mlyr With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

1 n,o.

1,1-Dichloropropene (CAS No.:
5635&6)

mg/l With reference to US EPA 5021
method. Analysis was performed by
GC/tMS.

1 n.d.

1,2,3-Trichloropropane (CAS No. :
96-184)

mgn) With reference to US EPA 502 1
method. Analysis was pedormed bY
GC/MS.

n . d .

1,2-Dichloroethane (cAS No. :
107-06-2)

mg/s With reference to Us EPA 502 1
method. Analysis was Performed bY
GC/MS.

n.d.
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Test ltem(s) Uni Method I'DL
Result

Limit
No.l

1,2-Dichloropropane (CAS No-:
78€7-5)

mga With Gference to IJS EPA 5021
method. Analysi6 was perfomed by
GC/MS.

1 n.d.

'1,$Dichloropropane (CAS No.:
A2-24-9')

mg4 With reference to US EPA 5021
method. Analysis was performed by
GC/tlts.

I n . d .

2,2-Dichloropropane (CAS No. :
594-20-7)

mg/l With refefence 1o US EPA 5021
method. Analysis was performed by
GC/tVS.

1 n.o.

Carbon tetrachloride (CAS No.:
56-23-s)

m9r With reference to IJS EPA 502'1
method. Analysis was perfomed by
GC/MS.

1 n.d.

Chloroethane (CAS No.: 7M0-3) mg/r With reference to Us EPA 5021
method. Analysis M€s performed by
GC/t\rs.

'I n.d.

Chloroform (CAS No.: 67€6-3) m!yr With reference to US EPA 5021
method. Analysis was performed by
GC/MS.

1 n.d.

Chloromethane (CAS No.r 74-87-
3)

mg/r With reference to US EPA 5021
method. Analysis was perfomed by
GC/MS,

'I n.o.

cis.l,2-Dichlofoethene (cAs No.:
156-59-2)

mg/l J With reference to US EPA 5021
method. Analysis wEs perfomed by
GC/MS.

n.d.

cis-1,3-Dichloropropene (CAS No.:
10061-01-5)

mg/ I With reference to US EPA 5021
method. Analysis was perfomed by
GC/MS.

n.d.

Hexachlorobutadiene (CAS No.:
87€8-3)

mg/s With referenc€ to US EPA 5021
method. Analysis was performed bY
GC/MS.

n-d.

Methylene Chlodde (CAS No.: 75
09-2)

mg/ g With reference to US EPA 5021
method. Analysis was performed bY
GC/tutS.

1 n.d.

letrachloroethene (CAS No.: 127-
184)

mg/s With reference to US EPA 5021
method. Analysis was performed bY
GC/|V]S.

1 n . d .
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Test ltem(s) Unil tulethod MDL
Result

Limit
No.1

trans-1,2-Dichloroethene (CAS
No.r 156€0-5)

mg/K With reference to US EPA 5021
method. Analysis \.'/as performed by
GC/l\rs.

n.d.

trans- 1 ,3-Dichloropropene (CAS
No.: 10061-02€)

mg/K With reference to US EPA 5021
method- Analysis was performed by
GC/MS.

n.d.

Trich loroethylene (CAS No.: 79-
016)

mg/K With referenc€ to US EPA 5021
method. Analysis was performed by
GC/t\rs.

n.d.

Sum of PBEI5 mg/K

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

n.d. 1000
Monobromobiphenyl mg/x 5 n.d.
Dibromobiphenyl mgk n.d.
Tribromobiphenyl mgr( 5 n.d.
Tetrabromobiphenyl m!/x 5 n.d.
Pentabromobiphenyl mgI( 5 n.d-
Hexabromobiphenyl mg/t( 5 n .d .
Heptabromobiphenyl mg/x 5 n.d.
Octabromobiphenyl mg/x 5 n.d.
Nonabromobiphenyl mg/N 5 n.o.
Dec€bromobiphenyl mg/N n.d.
Sum of PBDE9 mg/x n.d. 1000
Monobromodiphenyl ether mg/r 5 n.d-
Dibromodiphenyl ether mg/l 5 n.d.
Tribromodiphenyl ether mg/N 5 n.o,
Tetrabromodiphenyl ether mg/l 5 n.d.

Pentabromodiphenyl ether mgn 5 n .d .
Hexabromodiphenyl ether mg/| 5 n.d.

Heptabromodiphenyl ether mlyl n.d.

Octabromodiphenyl other mgn 5 n . d .

Nonabromodiphenyl ether mg4 5 n.d.

Decabromodjphenyl ether mg/r 5 n.d.
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Note :
'l- mgrkg = ppm ; 0.1M% = 1o00ppm
2. n.d. = Not Detec{ed
3. MDL = Method Detection Limit
4. " - " = Not Regulated
5- *' = Qualitative analysis (No Unit)

|r][ttl][||ta|ll
IK,LUITPOLDSTMBE '15, 9'1207 LAUF

6. Negative = Undetectable / Positive
7. Testing range of asbestos qual

being found is shown as "Positive'; fibers nol being found is 6hown as "Negalive".

PFOS Reference Information : POPS - ( 757t20.to

Detectable
analysis is fiom less than 0.1% to '1000/6. The judgment critedon: asbestos fibe6

concentrations above 0.0010/6 (1oppm), in semi-finished products or
in textiles or other coated materials above lpg/m'.

Outlawing PFOS as
articles or pads at a

suo$ances or parations in
level above 0.1 1000ppm),
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1 )

Name of the person
Name of the person

( 1) For nonfi
(2) For metall

13/13't96Date | 2013101122
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material, add
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2l
3)

These samples u/€re totally by pre-conditioning method according to below flort/ chart.
( Cre test method uded )

made measurement: Climbgreat Yang
charge of measurement Troy Chang

c o m o . i Y , r l f  r , '  I  ;  l

bled b rem' !d c!

rhe tm ot s meiwilononvaidw
sh6 aid obrioatlons d

add alkaline digestion reagent and heat to 90-95 C.
pure water and heat to boiling.

Sample Measurement

Add appropdate amount
of digestion reagent

Acid digestion by suitable
depended on different sam
material (as below table)

Heat to appropriate
temperature to etfact

Cool, filter digestate
through filter1) Alkal iFusion

2) HClto dissolve

Add diphenyFcarbazide
for color development

steel, copper, aluminum, solder

measure the absorbance
at 540 nm by UV-VIS

H,SO4, HrOr, HNO3, HCI

Added appropriate reagent to total
digestion
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PFOA/PFOS

I  Name oft
r Name oft
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flow chart of Ultrasonic extraction (LCymS) procedur€

person who made measurementr Roman Wong
person in charge of measurement Trcy Chang

;'ii;;:;; h;ld7t 6 a d;""*d
;;;.i;N ;fr rhe

ole extraction bv ljltrasonic extr€ction
{Reference method: US EPA 3550C)

Concentrate/Dilute Extracted solution

Analysis was performed by LC/IIS
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PCTS analylical flow chart

ofthe person who made measurement: BarryTseng
ofthe person in charge of measurement: Tfoy Chang

q1rllff.:r'r(e tie! 
Jliif..s)repon€motbe 

eprcdu@d eeot i iu I witrour pnorwdten pemLsson oirhe
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Sample prekealrnent

Sample extraction by organic solveni

Concenhate/Dilute the extracled solution

Analysis wEs performed by GC/MS
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First testing process

Optional screen p

Confirmation proce6s
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I

PBB/PBDE analytical FLOW CHART

of the person who made measurement: Roman Wong
ofthe person in charge of measurement: Tfoy Chang

fs"'pe---_-]-_r-
t s""tr"p,"G#--------r------

RAMIK,LUITPOLDSTRABE 15,

Screen analysis

Sample extraction/
Soxhlet method

Concentrate/Dilute
Extracted solution

" " " " " " ' f  " " " " " "

Analysis by GC/MS

lssue Report
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PCBS analytical flow chart

I N
r N

e of the percon who made measurement Barry Tseng
e ofthe person in chafge of measurement: Troy Chang

:  i . .  + r  - . 1
i"" i'r3"i'.t;t." r"l -';:iif*, "1":;1"."; "":{i;3 .""T'lli'; * 3.1.v{f;il..i T!'i!'!r!:!
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app'oilr or 0 P

Sample pretreatment

Sample extraction by organic so'vent

Concentrate/Dilute the extrac{ed 6olution

Analysis wEs pedormed by GC/MS
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otinat€d PaEffins analytical flow chart

llfl||[l [t ]rl

e ofthe person who made measurement BarrvTseno
e ofthe person In charge of measurement: troy Cnaig

:"|.tl::ii,t.{it l":ij,.ii: i li
;dhed hd 'domrion conrainad h
r c s p o i s b ] i y b l o b c i s l a n d l h s d

Sample pretreatment

Sample edraction by organic solvent

Concentrate/Dilute the extracled solution

Analysis was perfomed by cCYI\rS
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tlow chart for determination of Asb6tos

e of the person who made measurefient Victor Kao
e ofthe person in charge of measuremer : Wendv Wd

Refercn6e EPA 500/R-S3/fi61

tl||||l|||l tl!Il]u

Not coniaining AsbestovNegalive

- . t
condll ioisofSedeonnldovedeaf.

' e ( o m p r , ' T o r g s .

{adoB rirl 
- 

e Lomprl' € s€ a6ponsbity' ro s cFr' 3t I

Transportalion and StoEge

Prcparalion of pimary analyticat sample

Examrnation by stereorn icrcscope (SM)

Asb€stos identification by disp€rsron starni ng
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alytical flow chadof Organic-Tin content

of the person who made measurement: Ginny Chen
ofthe person in charge of measurement: TroyChang
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Sample pretreatment

Sample extraction by organlc solvent
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Concentrate/Dilute Extracted solution

Analysis was performed by GC/FPD
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PCNS analytical flow chart

e of the person who made measurement: Barry T6eng
e of the person in charge of measurement: Troy Chang
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Sample pretreatrnent
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Analytical flow chart of phthalate content

ofthe per6on who made measurement: Roman Wong
ofthe person in charge of measurement: Troy Chang
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Formaldehyde analytical f,ow chart

ofthe pe6on who made measurementi Scott Ku
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Ana s flow chart for determination of PVC in material

ofthe person who made measu€ment: Ginny Chen
ofthe person in charge of mea6urement: T.oy Chang
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DBBT analytical flor,Y chart

ofthe person who made mea6urement: Roman Wong
of the person in ch€rge of measurement: Troy Chang
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ofthe person who made measurement: Rita Chen
ofthe person in charge of measuremedt Troy Chang
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Analytical chart ofvolatile o.ganic compounds (VOCS)
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Test Report Number： SHAH00361401 
 

Authorized by： 
For intertek testing services Ltd., Shanghai  

 

 

Jacob Lin 
General Manager  
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Intertek Testing Services Ltd., Shanghai 

Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233  
上海天祥質量技術服務有限公司 

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

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

 
Applicant： LITTELFUSE,INC. Date： JAN 16, 2013 
 800 E. NORTHWEST HWY  
 Attn：  A.DIVIETRO/D.UNTIEDT 
  

 

Sample Description： 
One (1) submitted sample said to be Grey Wire. 
Item Name ： Wire Tin Plated Cu. 
Part No. ： Element. 

 
************************************************************************************************************************************************************ 
Tests Conducted： 

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

To be continued 
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(Ⅰ) Test Result Summary： 
Testing Item Result (ppm) 

 (1) 
Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content ND 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content (mg/kg With 50cm2) Negative (< 0.02) 

 
Testing Item Result (ppm) 

 (2) 
Heavy Metal 
Cadmium (Cd) content / Plating ND 
Lead (Pb) content / Plating 60 
Mercury (Hg) content / Plating ND 
Chromium VI (Cr6+) content (mg/kg With 50cm2) / Plating Negative (< 0.02) 

 
Remarks：  ppm = parts per million = mg/kg 

ND = not detected 
 
@ = Due to the insufficient sample area, reduced total sample surface of 10 cm2 was used and the dilution factor 

was adjusted accordingly. 
mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 

 
Tested components： 

         (1)Substrate. 
(2)Plating. 
 
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 Ethers (PBDEs) 0.1% (1000ppm) 

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

 
(Ⅲ) Test Method： 

Testing item Testing method Reporting limit 

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

2 ppm 

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

2 ppm 

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

2 ppm 

Chromium VI (Cr6+) content With reference to IEC 62321 edition 1.0:2008 in Annex B, by boiling 
water extraction and determined by UV-VIS Spectrophotometer. 

0.02 
mg/kg with 50cm2

 
Remark：Reporting limit = Quantitation limit of analyze in sample 
 
Date Sample Received：Jan.9, 2013 
Testing Period：Jan.9, 2013 to Jan.14, 2013 

************************************************************************************************************************************************************ 
To be continued 
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(Ⅳ) MEASUREMENT FLOWCHART: 
Test for Cd/ Pb/ Hg/Cr (VI)/ PBBs/PBDEs contents  
Reference standard: IEC 62321 edition 1.0:2008 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REMARKS： 
*1: LIST OF APPROPRIATE ACID： 

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

 
*2: IF THE RESULT OF SPOT TEST IS POSITIVE, CHROMIUM (VI) WOULD BE DETERMINED AS DETECTED.   
************************************************************************************************************************************************************ 

To be continued 
 
 
 
 
 
 
 
 
 
 
 

Sampling/grinding or cutting 

Weigh sample and for 
different material, 

digest the sample with 
appropriate acid*1 

Make up with 
deionized water 

 

Cd/Pb/Hg 

Analyzed by ICP-OES 

Weigh sample 
and add alkaline 

solution 

Definite temp. 
Extraction

Make up with deionized 
water and add Diphenyl-

carbazide solution 

Cr6+ 

Weigh sample and
add organic 

solvent 

Soxhlet extraction
or 

Solvent extraction

Concentrate the 
extract and make 
up with organic 

solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

Spot test 

Get 50cm2 
samples 

Boiling water 
extraction

Metal 
Polymers / 
electronics 

Negative*2 

Confirm the tested 
samples are totally 

dissolved 

No 

Cool and filter the 
extract 

Yes 
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*********************************************************************************************************************************************************** 

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

 
 
K. Y. Liang 
Director 

 

 
 

*THJ0285770* Page 1 of 6 
 
 
 

Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

Applicant: Littelfuse Philippines Inc. Date : Nov 19, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
 
 

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Solder (Pb is ≥ 90%)  
Part Number : 692323 
Date Sample Received : Nov 12, 2012 
Date Test Started : Nov 13, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Silvery Metal 

Heavy Metal 

Cadmium (Cd) content ND 

Lead (Pb) content 910679 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content (mg/kg with 50cm2) Negative (< 0.02) 

 
Remarks: ppm  = Parts per million based on weight of tested sample = mg/kg 
 ND = Not detected 
 < = Less than 
 mg/kg with 50cm2 = milligram per kilogram with 50 square centimetre 
 Negative = A negative test result indicated positive observation

was not found at the time of Test. 
 

Responsibility of Chemist :Irene Chiou / Kevin Liu  
 

Date Sample Received : Nov 12, 2012 
Test Period  : Nov 13, 2012 To Nov 15, 2012 

 
 
(Ⅱ) RoHS Limits: 

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) 

 
The above limits were quoted from Annex II of 2011/65/EU for homogeneous 
material.  
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅲ) Test Method: 
Test Item Test 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 B, by boiling water 
extraction and determined by UV-Vis 
Spectrophotometer. 

0.02 
mg/kg with 50cm2 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅳ) Measurement Flowchart: 
Test For Cd/Pb/Hg/Chromium (VI) 
Reference Standard：IEC 62321 edition 1.0:2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Sampling/grinding or cutting 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Analyzed by UV-VIS 

By spot test  

Get 50cm2 sample

Boiling water 
extraction 

Metal 
Polymers / 
Electronics 

Negative*2 
Confirm the tested 
samples are 
totally dissolved 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅳ) Measurement Flowchart: 
 

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.   

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in 
the event of our gross negligence or wilful misconduct. 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

 
Photo 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

Applicant: Littelfuse Philippines Inc. Date : Nov 22, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
 
 

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Yarn  
Part Number : 648118_648119_648120 (6481xxx_GLZZxxx) 
Date Sample Received : Nov 15, 2012 
Date Test Started : Nov 16, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
White Yarn 

Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content 14 
Mercury (Hg) content ND 
Chromium VI (Cr6+) content ND 

Polybrominated Biphenyls (PBBs) 
Monobrominated Biphenyls (MonoBB) ND 
Dibrominated Biphenyls (DiBB) ND 
Tribrominated Biphenyls (TriBB) ND 
Tetrabrominated Biphenyls (TetraBB) ND 
Pentabrominated Biphenyls (PentaBB) ND 
Hexabrominated Biphenyls (HexaBB) ND 
Heptabrominated Biphenyls (HeptaBB) ND 
Octabrominated Biphenyls (OctaBB) ND 
Nonabrominated Biphenyls (NonaBB) ND 
Decabrominated Biphenyl (DecaBB) ND 

Polybrominated Diphenyl Ethers (PBDEs) 
Monobrominated Diphenyl Ethers (MonoBDE) ND 
Dibrominated Diphenyl Ethers (DiBDE) ND 
Tribrominated Diphenyl Ethers (TriBDE) ND 
Tetrabrominated Diphenyl Ethers (TetraBDE) ND 
Pentabrominated Diphenyl Ethers (PentaBDE) ND 
Hexabrominated Diphenyl Ethers (HexaBDE) ND 
Heptabrominated Diphenyl Ethers (HeptaBDE) ND 
Octabrominated Diphenyl Ethers (OctaBDE) ND 
Nonabrominated Diphenyl Ethers (NonaBDE) ND 
Decabrominated Diphenyl Ether (DecaBDE) ND 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 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 :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Nov 15, 2012 
Test Period  : Nov 16, 2012 To Nov 21, 2012 
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(Ⅱ) RoHS Limits: 
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 Annex II of 2011/65/EU for homogeneous 
material.  

 
 
 
(Ⅲ) Test Method: 

Test Item Test 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 
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(Ⅲ) Test Method: 
Test Item Test 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-MS 
and further HPLC-DAD 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-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Remarks: 
*1: List of Appropriate Acid： 

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

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

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by GC-MSD

Sample preparation 

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

Stop the stripping procedure upon color change completely 

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

For non-metal part For metal part 

Make up with deionized 
water and add 
diphenyl-carbazide 
solution 

Cr6+ 

Analyzed by UV-VIS 

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Negative *2

Substrate Plating 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Cool and filter 
the extract 

Cr6+ 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg 

Analyzed by ICP-OES 

Confirm the tested 
samples are 
totally dissolved 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in 
the event of our gross negligence or wilful misconduct. 
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Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

Applicant: Littelfuse Philippines Inc. Date : Nov 19, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
 
 

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Yarn  
Part Number : 648106-001 
Date Sample Received : Nov 12, 2012 
Date Test Started : Nov 13, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
White Yarn 

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 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
White Yarn 

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 :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Nov 12, 2012 
Test Period  : Nov 13, 2012 To Nov 15, 2012 

 
 
(Ⅱ) RoHS Limits: 

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 Annex II of 2011/65/EU for homogeneous 
material.  

 
 
 

 



 

      

  

 
 
 
 
 
 
 
 

 
 Number : TWNC00285760 

 
Test Conducted 
 

*THJ0285760* Page 4 of 8 
 
 
 

Intertek Testing Services Taiwan Ltd. 
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C. 

全國公證檢驗股份有限公司 
114台北市內湖區瑞光路 423號 8樓 

Tel: (+886-2) 6602-2888．2797-8885 Fax: (+886-2) 6602-2410 
 

 
(Ⅲ) Test Method: 

Test Item Test 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-MS 
and further HPLC-DAD 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-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by GC-MSD

Sample preparation 

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

Stop the stripping procedure upon color change completely 

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

For non-metal part For metal part 

Make up with deionized 
water and add 
diphenyl-carbazide 
solution 

Cr6+ 

Analyzed by UV-VIS 

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Negative *2

Substrate Plating 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Cool and filter 
the extract 

Cr6+ 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Confirm the tested 
samples are 
totally dissolved 
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(Ⅳ) Measurement Flowchart: 
 
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.   
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(Ⅳ) Measurement Flowchart: 
Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a 
recommendation for any particular course of action. Intertek does not accept a duty of care or any other responsibility to any person other than 
the Client in respect of this report and only accepts liability to the Client insofar as is expressly contained in the terms and conditions 
governing Intertek's provision of services to you. Intertek makes no warranties or representations either express or implied with respect to this 
report save as provided for in those terms and conditions. We have aimed to conduct the Review on a diligent and careful basis and we do not 
accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, except in 
the event of our gross negligence or wilful misconduct. 
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Applicant: Littelfuse Philippines Inc. Date : Nov 19, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
 
 

 

 
Sample Description: 

One (1) group of submitted samples said to be : 
Part Description : Yarn  
Part Number : 648112-001 
Date Sample Received : Nov 12, 2012 
Date Test Started : Nov 13, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Submitted Samples 

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 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Submitted Samples 

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 :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Nov 12, 2012 
Test Period  : Nov 13, 2012 To Nov 15, 2012 

 
 
(Ⅱ) RoHS Limits: 

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 Annex II of 2011/65/EU for homogeneous 
material.  
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(Ⅲ) Test Method: 

Test Item Test 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-MS 
and further HPLC-DAD 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-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

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

50 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by GC-MSD

Sample preparation 

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

Stop the stripping procedure upon color change completely 

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

For non-metal part For metal part 

Make up with deionized 
water and add 
diphenyl-carbazide 
solution 

Cr6+ 

Analyzed by UV-VIS 

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Negative *2

Substrate Plating 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Cool and filter 
the extract 

Cr6+ 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Confirm the tested 
samples are 
totally dissolved 
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(Ⅳ) Measurement Flowchart: 
 
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.   
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(Ⅳ) Measurement Flowchart: 
Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 

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

 

 
 
 

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

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 
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Applicant: Littelfuse Philippines Inc. Date : Apr 24, 2012 
 LIMA Technology Center, Lipa City, 

Malvar, Batangas 
  
  
  

 

Sample Description: 
One (1) group of submitted samples said to be : 
Part Description : Black Ink  
Part Number : 425809 
Date Sample Received : Apr 19, 2012 
Date Test Started : Apr 19, 2012 

 
 
 

 
Test Conducted : 

As requested by the applicant, for details please refer to attached pages. 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Black Paste 

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 
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(Ⅰ) Test Result Summary : 
Result (ppm) 

Test Item 
Black Paste 

Halogen Content 
Fluorine (F) ND 
Chlorine (Cl) 610 
Bromine (Br) ND 
Iodine (I) ND 

Phthalates 
Di(2-ethylhexyl) Phthalate (DEHP) ND 
Dibutyl Phthalate (DBP) ND 
Benzyl Butyl Phthalate (BBP) ND 

Others 
Hexabromocyclododecane (HBCDD) ND 

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

mg/kg 
 ND = Not detected 

 
Responsibility of Chemist :Irene Chiou / Kevin Liu / Cathy Chen 

 
Date Sample Received : Apr 19, 2012  
Test Period  : Apr 19, 2012 To Apr 24, 2012 

 
 
 
(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.  
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(Ⅲ) Test Method: 
Test Item Test 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-MS 
and further HPLC-DAD 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-MS 
and further HPLC-DAD confirmation 
when necessary. 

5 ppm 

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

50 ppm 

Phthalates 
With reference to EN 14372: 2004, by 
solvent extraction and determined by 
GC-MS. 

10 ppm 

Hexabromocyclododecane
(HBCDD)  

With reference to USEPA 3540C, by 
solvent extraction and determined by 
GC-MSD. 

10 ppm 

 
Remark: Reporting limit = Quantitation limit of analyte in sample 
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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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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.   
 
 
 

Sample preparation 

For different 
material, digest 
the sample with 
appropriate acid*1 

Make up with 
deionized water 

Cd/Pb/Hg

Analyzed by ICP-OES 

Weigh sample 
and add 
alkaline 
solution 

Definite temp. 
extraction 

Make up with deionized 
water and add diphenyl-
carbazide solution 

Cool and filter 
the extract 

Cr6+ 

Weigh sample and 
add organic solvent

By Soxhlet 
extraction or 
Solvent extraction 

Concentrate the 
extract and make up
with organic 
solvent 

PBBs/PBDEs 

Analyzed by UV-VIS 

Analyzed by GC-MSD

By spot test 

Get 50cm2 sample

By boiling water 
extraction 

Metal 
Polymers / 
electronics 

Negative *2

Confirm the tested 
samples are 
totally dissolved 

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

Stop the stripping procedure upon color change completely 

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

For non-metal part 
For metal part 
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(Ⅳ) Measurement Flowchart: 
 

Test for Halogen Content 
Reference Standard：EN 14582 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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

Fill oxygen into 
calorimetric bomb 

Ignite then leave the 
bomb at room 
temperature  

Transfer the absorbent 
into a volumetric flask 

Make up with deionized 
water 

Sampling/grinding or 
cutting 

Analyzed by ion 
chromatography 
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(Ⅳ) Measurement Flowchart: 

 
 Test For Phthalates Contents  
 Reference Method: EN 14372: 2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Sampling/grinding or 
cutting 

Weigh sample and add 
organic solvent 

By solvent extraction 

Concentrate the extract 
and make up with 
organic solvent 

Analyzed by GC-MSD  
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(Ⅳ) Measurement Flowchart: 
 
Test For Hexabromocyclododecane (HBCDD)  
Reference Standard：USEPA 3540C 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Report 
 
 
 

Sampling/grinding or cutting

Weigh sample and add organic 
solvent 

By soxhlet extraction 

Concentrate the extract and 
make up with organic solvent 
 

Analyzed by GC-MSD 
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