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ICP Test Report Certification Packet 
  

Company name : Littelfuse, Inc. 
 
Product Series:  5x20 Cartridge   
 
Product #:  213xxxXEP Series 
    
Issue Date:  January 02, 2014 
 
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 Specialist>  
 

(1)  Parts, sub-materials and unit parts 
This document covers the 5x20 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： 
 
 

Form 585-047 Rev. A          2/21/06 
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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)  
1 910-555 Cap – Base & plating 3-10 
2 C909543 Soda Lime Glass Tubes 11-15 
3 C909542 Borosilicate Glass Body  16-20 
4 082xxx-001 Element - 99% Sn Plated Cu  21-24 
5 687xxx-001 Element – Ag-Cu Sn Plated 25-29 
6 934-077 (C030208) Overcap – Cap & Lead (Base & plating) 30-33 
7 648115 Yarn 34-40 
8 648150 Yarn 41-47 
9 692535-005 Solder Wire 48-53 
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DONGGUAN XINHAI METAL PRODUCTS CO.,LTD.

HENGZENG ROAD ZENGTIAN CHANGAN TOWN DONGGUAN CITY GUANGDONG PROVINCE 

CHINA.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : FUSE CAP.

SGS Job No. : CP13-057503 - SZ.

Client Ref. Info. :. H65 ,Ni.

Date of Sample Received :. 06 Nov 2013.

Testing Period :. 06 Nov 2013 - 12 Nov 2013.

Test Requested :. Selected test(s) as requested by client..

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Signed for and on behalf of 

SGS-CSTC Ltd..

Merry Lv.

Approved Signatory.
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Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

1. CAN13-171874.001 Silvery plated metal.

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

Elementary Analysis.

Test Method :. (1)With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES. 

(2)With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.

(3)With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.

(4)With reference to IEC 62321:2008, determination of Hexavalent Chromium by spot test / 

Colorimetric Method using UV-Vis..

001.

Cadmium (Cd). mg/kg. 2 ND

Lead (Pb). mg/kg. 2 ND

Mercury (Hg). mg/kg. 2 ND

Hexavalent Chromium (CrVI). - ♢ Negative

Test Item(s). Unit. MDL.

Notes :.

(1)◇Spot-test: 

Negative = Absence of CrVI coating, Positive = Presence of CrVI coating; 

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

Negative or cannot be confirmed.)

◇Boiling-water-extraction: 

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is 

equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Information on storage conditions and production date of the tested sample is unavailable and thus results 

of Cr(VI) represent status of the sample at the time of testing..
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ATTACHMENTS 
RoHS Testing Flow Chart 

1) Name of the person who made testing: Michael Tso  
2) Name of the person in charge of testing: Adams Yu 
3) These samples were dissolved totally by pre-conditioning method according to below flow chart 
  (Cr6+ test method excluded). 

Sample Preparation 

Sample Measurement 

Acid digestion with 
microwave/ hotplate 

 

Filtration 

Solution Residue 

1) Alkali Fusion / 
Dry Ashing 

2) Acid to 
dissolve 

ICP-OES/AAS 

DATA 

Nonmetallic 
material 

Metallic 
material 

Adding digestion 
reagent 

Heating to 
90~95℃ for 
extraction 

Filtration and 
pH adjustment 

Adding 1,5- 
diphenylcarbazide 
for color 
development 

 

UV-Vis 

DATA 

Spot test 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarbazide 
for color 
development 

A red color 
indicates the 
presence of Cr6+. If 
necessary, confirm 
with UV-Vis. 

DATA 

Positive 

Negative 

Pb/Cd/Hg 

 

Cr6+ 
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Sample photo:.

CANEC1317187401

CAN13-171874.001.

SGS authenticate the photo on original report only.

*** End of Report ***.
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DONGGUAN XINHAI METAL PRODUCTS CO.,LTD.

HENGZENG ROAD ZENGTIAN CHANGAN TOWN DONGGUAN CITY GUANGDONG PROVINCE 

CHINA.

.

The following sample(s) was/were submitted and identified on behalf of the clients as : FUSE CAP.

SGS Job No. : CP13-057503 - SZ.

Client Ref. Info. :. H65 ,Ni.

Date of Sample Received :. 06 Nov 2013.

Testing Period :. 06 Nov 2013 - 12 Nov 2013.

Test Requested :. Selected test(s) as requested by client..

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Signed for and on behalf of 

SGS-CSTC Ltd..

Merry Lv.

Approved Signatory.
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Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

1. CAN13-171874.002 Silvery plating on metal.

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

Elementary Analysis.

Test Method :. (1)Determination of Cadmium and Lead by ICP-OES after application of modified surface etching 

digestion based on IEC62321-5:2013

(2)Determination of Mercury by ICP-OES after application of modified surface etching digestion 

based on IEC 62321-4:2013

(3)With reference to IEC 62321:2008, determination of Hexavalent Chromium by spot test / 

Colorimetric Method using UV-Vis..

002.

Cadmium (Cd). mg/kg. 10 ND

Lead (Pb). mg/kg. 10 ND

Mercury (Hg). mg/kg. 10 ND

Hexavalent Chromium (CrVI). - ♢ Negative

Test Item(s). Unit. MDL.

Notes :.

(1)◇Spot-test: 

Negative = Absence of CrVI coating, Positive = Presence of CrVI coating; 

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

Negative or cannot be confirmed.)

◇Boiling-water-extraction: 

Negative = Absence of CrVI coating

Positive = Presence of CrVI coating; the detected concentration in boiling-water-extraction solution is 

equal or greater than 0.02 mg/kg with 50 cm2 sample surface area.

Information on storage conditions and production date of the tested sample is unavailable and thus results 

of Cr(VI) represent status of the sample at the time of testing..
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ATTACHMENTS 

Plating Pb/Cd/Hg/Cr6+Testing Flow Chart 

1) Name of the person who made testing: Michael Tso   
2) Name of the person in charge of testing: Adams Yu  
 

Sample Preparation 

Sample Measurement 

Metallic 
material 

Spot test  
 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarbazide 
for color 
development 

A red color 
indicates the 
presence of Cr6+. If 
necessary, confirm 
with UV-Vis. 

DATA 

Positive 

Negative 

Pb/Cd/Hg Cr6+ 

Acid washing of plating layer 

Precisely weighing sample 
after acid washing 

 

Filtration 
 

ICP-OES/AAS 
 

DATA 
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Sample photo:.

CANEC1317187402

CAN13-171874.002.

SGS authenticate the photo on original report only.

*** End of Report ***.
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XIAMEN LICHUN ELECTRONIC ELEIJENT CO,,LTD

42-2 XINGLIN WEST RD,361O22,JIMEI DISTRICT,XIAI\4EN,FUJIAN,P.R.C

The following sample(s) was^ ere submitted and identified on behalf of the ciients as I Soda lime glass tube

SGS Job No. :

Date of Sample Received :

Testing Period :

Test Requested I

Test Method :

Test Results I

Condusion :

XM14644726EC - XM
18 Jun 2013

18 Jun 2013 - 24 Jun 2013

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, the results of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB),
Polybrominated diphenyl ethe6 (PBDE) comply with the limits as set by RoHS
Dire6tive 201'1/65/EU Annex lli rec€sting 200295/EC.

Signed for and on behalf of
SGS-CSTC Ltd.

Almay Gao
Approved Signatory
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Test Report

Test Results :

Test Part Descriotion :

Sp6dme.|No, SGS Samplo lD
1 CAN13-091503.001

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

(2) MDL = [Iethod Deteclion Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

RoHS Oir€div€ 201 1/65/EU

No. CANEC1309150301 Date: 24 Jun 2013 Page 2 ol5

D6ariplion
Transparent glass tube

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

Te6t ltem(s)

Cadmium (Cd)
Lead (Pb)
Mercury (Hg)
Hexavalenl Chromium (CrVl)
Sum of PBBS
I\Ionobromobiphenyl
Dibromobiphenyl
Tdbromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Octabromobiphenyl
Nonabromobiphenyl
Decabromobiphenyl

Monobromodiphenyl ether

l0lcdUt*!.|rrrolrdnadsttlrj|r&rhd''rrlirn,6gdoldtu 510€63

0a
N D
142
N D
N D
N D
N D
N D
N D
N D
N D
ND
ND
ND
ND
ND
ND
ND

I 1!6.&t&1$656 | 13Mt320?5|3 'w*.d.s!e.@n
I (36-20132156665 I 136-?0)3206113 E 3r&.triE0!9.s

tldr ud
100 mg/kg

1,000 ms/ks
1,000 mg/kg
1,000 mg/kg
1,000 mg/kg

- mg/Kq
- ms/Ks

mg/Kg
- mg/Kg
- mg/kg

mgftg
- mg/xg
- mg/Kg
- mgKs
- mgKg

1,000 mg/kg
- mgKg

MDt
2
2
2
2

5
5
5
5
5

5

5
5

;
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Test Reporl

Test ltem(s)

Dibromodiphenyl ether
Tribromodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heplabromodiphenyl ether
Ociabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Notes :

tini!

No. CANEC1309150301 D€te: 24 Jun 2013 P€ge 3 of5

0!1
ND
ND
ND
ND
ND
ND
ND
ND
ND

r (86-20)&156655 r 186,018a7s113 4w.i!!6@n
I 136-?0) 321566s5 ' 136?0)3C075113 e ssschEq€5m

ud!
mg/Kg
mgKs
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg

MSt
5
5
5
5
5
5
5
5
5

(1) The maximum permissible limit is quoted from the directive 2011/65/ElJ, Annex ll
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Test Report No. CANEC1309150301 Oatet 24 Jun 2013 Page 4 of 5

1616 dldltdr|tlsdcuedr*lldibqrbitgnrodi4srd!1oru 510€63 I 136-?0) 3e156656 t 136_20)3e075113 wvo s!s'@n

6,l: s10663 I (36-e0) &1s5655 , 136'20)@?s113 s 4s.tDglsss

ATTACHMENTS
RoHS Testing Flow Chart

1) Name of the pe6on who made testing: MichaelTso / Cutey Yu
2) Name of the pe6on in charge of testing: Adams Yu / Yolanda Wei
3) These samples were dissolved totally by pre-conditioning method according to belowflow chart
(Cp' and PBBVPBOEStest method exduded).

y lbtd ro nr oi.6r tuidrioir or s. sr or ee$b . d !!![l!4r {5 am 4m3i4-qj1d,+q1
l b ' ! b l . . ' b h n | o d c o d M - b ' . I d ; d c D N n . r b j r v ! v ' 4 . @

li|M{ffit{il,{tH'fl'ts'liiii:**inr;tr'',:l!ri!;i:s"";ri:'r:1$:,lri!"*I-Til.?il'"s'iirniT.lilFiii,li}r!,i l.&31{i:.:6

Sample Preparation

Sample Measurement

Acid digeslion wilh
micaowave/ hotplate

Heating to
90-95'C for
extraction

1) Alkali Fusion /
Dry Ashing

2) Acid to
dissolve

Fiftration and
pH adjustment

Adding l ,$
diphenylcarbazide
for color
development

Adding 1,5-
diphenylcarbazide
for color
development indicates the

presence of C&. lf
necessary, confirm

tcP-oEs/AAs

Pb/Cd/Hg PBB6/PBDES

Positive

Negative

,il .l"rl .&Ft)t rtE*Sn*rills€q
Moobdoltho SOs G.ouP (SGS SA)



Test Report No. CANEC1309150301 Date: 24 Jun 2013 Page 5 of 5

Sample photo:

cAN13-091503.001

SGS authenticate the photo on originalreport only

*" End of Report *"
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XIAMEN LICHUN ELECTRONIC ELEMENT CO.,LTD

42.2 XINGLIN WEST RD,361O22,JIMEI DISTRICT,XIAMEN,FUJIAN,P.R.C

Test R€port

SGS Job No. :
Dat6 of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Condusion :

No. CANEC1309150303 Date: 24 Jun 2013 Page '1 ofs

I (8ts?l)32155555 I l$-20)&0nil3 *wcit$dn
l (!810)32155555 r (36-20)t2075113 s {sdtia@.ltm

The following sample(s) waslr€re submitted and identified on behalf of the clients as : Bosi glass tube

XM14644726EC - Xt\4
18 Jun 2013
18 Jun 2013 - 24 Jun 2013

Selecled test(s) as requested by client.

Please refer to next page(s).

Please refer to next page(s).

Based on the perfomed tesb on submitted samples, the results of Lead,
Mera!ry, Cadmium, Hexavalent chbmium, Polybrominated biphenyls (PBB),
Polybrominated diphenylethers (PBDE) comply with the limits as set by RoHS
Dilective 2011/6tEU Annex ll; recasting 200295/EC.

Signed for and on behalf of
scs-csTc Ltd.

Almay Gao
Approved Signatory
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Test Report

Test ltem(s)

Cadmium (Cd)
Lead (Pb)
Mercury (Hg)
Hexavalent Chromium (CrVl)
Sum of PBBS
IVonobroanobiphenyl
Dibromobiphenyl
Tribromobiphenyl
Telrabromobiphenyl
Pentabromobiphenyl

Heptabromobiphenyl
Ociabromobiphenyl
Nonabromobiphenyl
Decabromobiphenyl
Sum of PBDES
Monobromodiphenyl ether

No. CANEC1309150303 Date: 24 Jun 2013 Page 2 of 5

Test Results :

Test Part Description :

Sp€dm€.r No. SGS S4hpl€ lD
1 CAN13-091503.002

Remarks :
( 1 ) I m g f t g = 1 P P m = 0 0 0 0 1 %
(2) MDL = lrethod Detedion Limit
(3) ND = Not Detected ( < MDL )
(4) '-" = Not Regulated

RoHS Dir€dir,6 201 1/45/EU

Test l\rethod: With reference to IEC 62321:2008
(l) Determination ofCadmium by ICP-OES.
(2) D€lermination of Lead by ICP-OES.
(3) Determination of Mercury by ICP-OES.
(4) Determination of Hexavalent Chromium by Colorimelric Nlethod using UV-Vis.
(5) Determination of PBBS / PBDES content by GC-MS.

D€€.dpdon
Transpa@nt glass tube

Limit Ud!
100 mS/kS

1,000 mg/kg
1,000 mgftg
1,000 mgflg
1,000 mgr'kg

- mgKs
- mg/Kg
- mg/Ks
- mS/kS
- mS/kS
- mg/kS
' mgKg

mgK9
- mgKS
- mg/Kg

1,000 mg/kg
- mg/Kg

MDL

2
2
2
2

5
5
5
5
5
5
5
5
5
5

5

au
ND
ND
ND
ND
ND
N D
N D
ND
ND
ND
ND
ND
ND
N D
N D
ND
ND
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Test Report

Test ltem(s)

Dibromodiphenyl €ther
Tdbromodiphenyl ether
Tetrabromodiphenyl €ther
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heptabromodiphenyl other
Octabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Notes :

No. CANEC1309150303 Date: 24 Jun 2013 Page 3 of 5

ti0i! 0p2
ND
ND
ND
ND
ND
ND
ND
ND
ND

r (s20)821555s5

U!!t
mgKg
mgKg
mgKg
mgKg
mgKg
mgKg
mg/Kg
mg/Kg
mg/Kg

Mot
5
5
5
5
5
5
5
5
5

(1) The maximum p€missible limit is quoted from the directive 2011/65/EtJ, Annex ll
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Test Report

ATTACHMENTS
RoHS Tesllng Flow Chart

'1) Name of lhe pe6on who made testing: Midlael Tso / Cutey Yu
2) Name of the person in charge of testing: Adams Yu / Yolanda Wei
3) These samples \Nere di$solved totally by pre -co itioning method according to below flow chart

(CF. and PBBS/PBDES tesl method exduded).

No. CANECl309150303 Date: 24 Jun 2013 Page 4 of 5

Sample PrepaEtion

Sample Measurcment

Acid digestion with
microwave/ hotplale

1) Alkali Fusion /
Dry Ashing

2) Acid to
dissolve

Filtration and
pH adjustment

Adding 1,5-
diphenylcarb€zide

development
Adding 1,5-
diphenylcarbazide
for color
development

A red color
indicatesthe
pfesence ofcre. lf

Pbrcd+tg PBBB/PBDES

Negative
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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 
  
 
 



 

 

 

Test Report Number： SHAH00361401 
  

Tests Conducted  

Page 2 Of 4 
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 
 

(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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Applicant： ELSCHUKOM ELEKTROSCHUTZKOMPONENTENBAU Date： JAN 18, 2013 
 GMBH 

GEWERBESTRASSE 87,D-98669 VEILSDORF, 
GERMANY 

 

   
  

 

Sample Description：  
Two(2) pieces of submitted samples said to be ： 
(1) Mixed all kinds of metal substrates. 
(2) Mixed all kinds of plating layers. 
Item Name ： Silver Plated & Pure Silver Wires. 
Item No. ： (1) 101.0132.---- - silver copper alloy wire – AgCu50. 

(2) 101--232.0--- - tin plated silver copper alloy wire – AgCu50,Sn - -%. 
Country Of Origin ： Germany. 

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

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

To Be Continued 
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(A) Test result of RoHS Directive： 

Result Testing item 
(1) 

Cadmium (Cd) content (mg/kg) ND 

Lead (Pb) content (mg/kg) ND 

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

  
Result Testing item 

(2) 
Cadmium (Cd) content (mg/kg) / Plating ND 

Lead (Pb) content (mg/kg) / Plating 20 

Mercury (Hg) content (mg/kg) / Plating ND 
Chromium (VI)(Cr6+) result (by boiling water extraction on metal) (mg/kg 
with 50cm2) / Plating ND 

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

ND = not detected 
 
(B)  RoHS Requirement： 

Restricted substances Limits 
Cadmium (Cd)  0.01% (100 mg/kg) 
Lead (Pb)  0.1% (1000 mg/kg) 
Mercury (Hg)  0.1% (1000 mg/kg) 
Chromium (VI) (Cr6+)  0.1% (1000 mg/kg) 

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

 
(C) Test method： 
Testing item Testing method Reporting limit 

Cadmium (Cd) content 
With reference to IEC 62321 Edition 1.0: 2008, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

Lead (Pb) content 
With reference to IEC 62321 Edition 1.0: 2008, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

Mercury (Hg) content 
With reference to IEC 62321 Edition 1.0: 2008, by acid 
digestion until the tested sample was totally dissolved, and 
determined by ICP-OES. 

2 mg/kg 

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

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

0.02mg/kg with 50cm2 

(in testing solution) 

 
Date sample received：Jan.14, 2013 
Testing period：Jan.14, 2013 To Jan.17, 2013 

************************************************************************************************************************************************************ 
To Be Continued 
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(D) 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 

Positive*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. 
 
 
  
 
 



TEST REPORT
NO. : 4002R1 30403070-2R02 oate: Apr08, 2013

Customer: Suzhou FuHong Electronic IndustrialCo., Ltd.
Add'€gs: NO.89WEI DU RoAD, WANGTING ToVvN, XIANGCHENG DISTRICT, sUzHoU. cHINA
Report on th€ submittad sample said to be
Sample name: r{Q copper shell

Page 1 of4

in the submitted samole in

itod€l:,

ItemrLot

uatertat;/ I i
Euyer: / \
Supptier: \,_--_./
tlanufacturer: /

Samplo recelved dato;
TeEtlng perlod; From Apr03,

Testinc Rsouested 
\

As specified by client, to determine the Lead, Cad
accordanca with Directive 20't1l65/EU (RoHS).

Tostinq m6thod:

I  ( \  , l
\ * , , ' z
rohtra.-yelury'i

Conclusion:

Wlen tested as specified, the submitted sample complied with the requirements of Directive 2011/6S/EU (RoHS).

***FOR FURTHER DETAILS, PLEASE REFER TO THE FOLLOWNG PAGE(ST**-

Signed for and on behalf of

ShenzhenAOV Testing Technology Co., Ltd, Kunshan B.anch

,.r"Or.X"r, fr?Z
Li lingting, Maggie

Chemical Tesl Director

n"ui","oov' ll/€j h i\
Wang Wexin, Weikin

Technical Director

Hotl ine
400 700 8600

IEC 62321: 2008, section 9

IEC 62321: 2008, seclion I

IEC 62321; 2008, section 7

IEC 62321: 2008, Annex B
Nots:
-* 0.02 mg/kg refers to the MeL ofsample extraction tiouid.

+prou.oov44
Yuan Qi, Mickey

Lab Manager

SHEIIZH€'{ AOV TESTIJ{G T€CHM)LOGY CO.,LTD.TU SfiAN SRAI{CH
No 8 inhech(o.d, Znonrnr Tq*n. Kurhrn Cd!, Jl'ng5u rrcvrnco, Chr.r

td. +46.512.56r0adb t.r {6.5t2-5510 aCog Hfis; /repr..ovr c€., po.t od! ?r9tOO
lAl!€.t'on i6 dlnw^ l. lrre |!rm! ann.ondrton$ ofhr6doe€rt.ait



ngv"RF#;qt

NO.r A002R1 30403070-2R02

T63t Flow:

TEST REPORT
Date:Apr08, 2013

Content (Metal substrate)

Page 2 ol 4

1. To Detemine

t o

Add the digestion solution; the

vessel is heated until the sample

has been dissolved

Add H2O2 untilthe sample is clear

Cooling the vessel, filter; washed and

filled to the mark with distilled water.

The sample is digested in the

microwave oven following a specific

decomposition program.

Add the digestion solution, close

the microwave vessel.

Cooling the vessel, filter; washed and

filled to the mark with distilled water.

Vveigh lhE sample

into a vessel.

Chromium Content (boiling- water- extraction): (Metal substrate)

Remove the sample, and cool

the beaker to room temperature,

and do the color reaction

Heat 50 mL of Dl water in the

beaker to boiling for 10 min

Test the sample solution and the 0.02

mg/kg standard solution by UV-VIS.

4. To Oelermino d, Calmium and Mercury Content (Plating)

SHENZHEII AOV TESTI'{G T€CHNOTOCY CO.,LTO.|(UI{SHAN EBAI{CH
r|o ! xr.e@ R.rd, thdih ror^_ Xuh.nrn Cn'' Jir.Ors p.ov,rr.?, Ctm4

r.r. a.6-rr2.t6ior0oo FrF.66-5r2,srloato8 }|t|r: //*we..ovt.4n po.tcod! 2r$oo
{Att.n!6n € d6*. lo Lne t.rbr.nd @ndrtrof,3 etunred ova.hnt,

Cooling, filtel washed and filled

to the mark with Dl water.

Tested by:



'sF#gt

NO.: A002R13040307e2R02

5 To D€termlPtl€xavalent chromium content in colodess and colored chromate coating on metals: (plating)

u'l"""ji_l"ll, WaI

SHENZHEI'I AOV TESTIT{G TECH'{OI.OGV CO.,LTD.KUT{SIIAI{ BRANCH
tlo I Minlr|rn (o.d. Zh.!rlr' ro*n. t(!.rh.n Cdy, ,rq,r,/ p.!encr, Ctf.

lii .t6.tr2.t6t0t00O F.s.t6,Sr2.551OEr00 rnb://ire,.ort..sfl ft.icoda lri3oo
{a||o.r1ont. diawnb lhe rern! and {ndit6tr5 pahts{t olonrdt)

TEST REPORT
Date: Apr.08, 2013 Page 3 of 4

Hotl ine
400 700 8600

lf the test result is positive,

the sample is considered to
have hexavalent chromium

sample solution

and the 0.02 mg4(g

standard solution

Boiling- water- extraction
procedure shall be used to
verify the result

lf there is interference or it is hard to decide whether
the sample have the hexavalent chromrum

Remove the sample, and cool
the beaker to room temperature,

and do the color reaction

Take the (5015) cm'z
sample in the beaker.

Heat 50 ml of Dl water in the
beaker to boiling for 10 min

Test the sample solution and the 0.02
mg4(g standard solution by UV-VIS.

Samplo Descriptlon:

Code Sample Description Code Sample Description
Lead wire substrate Copper shell substrate

2-2 Lead wire Plating 24 Copper shell Plating

Teat Results:

Item Unit RoHS Limit Result

2-3
Lead (Pb) mg/kS 1000 N.D. N.D. N.D. N.D.
Cadmium (Cd) mg/kg 100 N.D, N.D, N.D. N.D.
Mercury (Hg) m9I(g 1000 N.D. N.D. N.D. N.D,
Chromium (CrVI) mg/kg 'r 000 Negative Negative Negative Negative



-specimens, which requested to determin. Lead, cadmium and Mercury content, have b€en dissorved compte.ry.-N.D.=not detecled(<MeL)

NO.: A0o2R 1 do4o307o-2R02

Noto:

-MQL=Melhod

-PThe test is based on
maybe cannot stand

-Photo is inctuded

TEST REPORT
Dete: Apr08, 2013 Page 4 of4

have Hexavalent Chromium by spot-test.
boiling-water-extrac,tion method if the spot test rEautt ia uncerfain or

is a single layer and each part is unitorm. The test result

*End of Reporf**

sHE Zfllt\t Aov TCsfl G TECHT{OLOGV CO.,LIO.KUI{SHA ERAr{Ct{
_ . -rtlo.t t L$r.n Ro.r,. ziosdt ro$. xunrh.n cdr. J[nc.{ ft!!r*., cnrrLl ..06-5i 2-!{i l0 !!00 F.r rr&5 t2,sdlo !90E tlr|C.//rrrro{ c.r, porco(b 2r$OO
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400 700 8600

( The

L€ad wir€ copper shelt
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Sample Description：  
One(1) submitted sample said to be White Yarn. 
Item Name ： Yarn. 
Part No. ： 648115. 

************************************************************************************************************************************************************ 
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) 

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 / Leaf Liu 
 
(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. 

************************************************************************************************************************************************************ 
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 analyze in sample 

************************************************************************************************************************************************************ 
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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2 Halogen content 
 

(Ⅰ) Test result summary： 
Testing item Result (ppm) 
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：Grave Wang 
 

(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 
 
Date sample received：Jan.8, 2013 
Testing period：Jan.8, 2013 To Jan.15, 2013 

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

End Of Report 
 
  
 
This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular 
course of action.   Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability 
to the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you.  Intertek makes no warranties or 
representations either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a 
diligent and careful basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise, 
except in the event of our gross negligence or wilful misconduct. 
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Applicant： LITTELFUSE,INC. Date： JAN 16, 2013 
 800 E. NORTHWEST HWY    
 Attn：  A.DIVIETRO/D.UNTIEDT 
  

 

Sample Description：      
One(1) submitted sample said to be ：White Yarn. 
Item Name ： Glass Yarn. 
Part No. ： 648150. 

************************************************************************************************************************************************************ 
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) 

Heavy Metal 
Cadmium (Cd) content ND 
Lead (Pb) content 27 
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 / Leaf Liu 

 
(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. 

************************************************************************************************************************************************************ 
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 analyze in sample 

************************************************************************************************************************************************************ 
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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2 Halogen content 
 

(Ⅰ) Test result summary： 

Testing item Result (ppm) 

Fluorine (F) 850 
Chlorine (Cl) 300 
Bromine (Br) ND 
Iodine (I) ND 

 
Remarks：ppm = parts per million = mg/kg 

ND = Not detected 
 

Responsibility of chemist：Grave Wang 
 

(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 
 
Date sample received：Jan.8, 2013 
Testing period：Jan.8, 2013 to Jan.14, 2013 

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

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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ZHEJIANG ASIA GENERAL SOLDERING&BRAZING MATERIAL CO., LTD .

XIHU INDUSTRIAL PARK, SANDUN, HANGZHOU CITY, ZHEJIANG, PROVINCE, CHINA

.

THIS REPORT IS TO SUPERSEDE TEST REPORT NO.SHAEC1317518848, DATE:2013/09/06..

The following sample(s) was/were submitted and identified on behalf of the clients as : LEAD-FREE SOLDER 

WIRE.

SGS Job No. : SP13-026309 - SH .

Model No. :. YTW102（692535-005）.

Composition : . Sn1.5CuRE.

Date of Sample Received : . 03 Sep 2013.

Testing Period : . 03 Sep 2013 - 06 Sep 2013 .

Test Requested : . Selected test(s) as requested by client. .

Please refer to next page(s). .

Please refer to next page(s). .

Test Method : .

Test Results : .

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

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBB), 

Polybrominated diphenyl ethers (PBDE) comply with the limits as set by RoHS 

Directive 2011/65/EU Annex II; recasting 2002/95/EC. .

Conclusion :.

Signed for and on behalf of 

SGS-CSTC Ltd. .

JJ Fan.

Approved Signatory .
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Test Results : .

Test Part Description : .

Specimen No.. SGS Sample ID. Description.

1. SHA13-175188.041 Silvery metal wire .

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001% .

(2) MDL = Method Detection Limit .

(3) ND = Not Detected ( < MDL ) .

(4) "-" = Not Regulated .

RoHS Directive 2011/65/EU.

Test Method : . (1) With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES. 

(2) With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.

(3) With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.

(4) With reference to IEC 62321:2008, determination of Hexavalent Chromium by spot test / 

Colorimetric Method using UV-Vis.

(5) With reference to IEC 62321:2008, determination of PBBs and PBDEs by GC-MS. .

041.

Cadmium (Cd) . 100 mg/kg. 2 ND

Lead (Pb). 1000 mg/kg. 2 122

Mercury (Hg). 1000 mg/kg. 2 ND

Hexavalent Chromium (Cr(VI)) . - - ♢ Negative

Sum of PBBs. 1000 mg/kg. - ND

Monobromobiphenyl . - mg/kg. 5 ND

Dibromobiphenyl . - mg/kg. 5 ND

Tribromobiphenyl . - mg/kg. 5 ND

Tetrabromobiphenyl . - mg/kg. 5 ND

Pentabromobiphenyl . - mg/kg. 5 ND

Hexabromobiphenyl . - mg/kg. 5 ND

Heptabromobiphenyl . - mg/kg. 5 ND

Octabromobiphenyl . - mg/kg. 5 ND

Nonabromobiphenyl . - mg/kg. 5 ND

Decabromobiphenyl . - mg/kg. 5 ND

Sum of PBDEs. 1000 mg/kg. - ND

Monobromodiphenyl ether . - mg/kg. 5 ND

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 041.

Dibromodiphenyl ether . - mg/kg. 5 ND

Tribromodiphenyl ether . - mg/kg. 5 ND

Tetrabromodiphenyl ether . - mg/kg. 5 ND

Pentabromodiphenyl ether . - mg/kg. 5 ND

Hexabromodiphenyl ether . - mg/kg. 5 ND

Heptabromodiphenyl ether . - mg/kg. 5 ND

Octabromodiphenyl ether . - mg/kg. 5 ND

Nonabromodiphenyl ether . - mg/kg. 5 ND

Decabromodiphenyl ether . - mg/kg. 5 ND

Notes :.

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

(2) ◇Spot-test: 

      Negative = Absence of Cr(VI) coating, Positive = Presence of Cr(VI) coating; 

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

      is Negative or cannot be confirmed.)

      ◇Boiling-water-extraction: 

      Negative = Absence of Cr(VI) coating

      Positive = Presence of Cr(VI) coating; the detected concentration in boiling-water-extraction solution is

      equal or greater than 0.02 mg/kg with 50 cm² sample surface area.

      Information on storage conditions and production date of the tested sample is unavailable and thus

      Cr(VI) results represent status of the sample at the time of testing. .

Halogen.

Test Method : . With reference to EN 14582: 2007, analysis was performed by Ion Chromatograph (IC). .

Test Item(s). Unit. MDL. 041.

Fluorine (F). mg/kg. 50 ND

Chlorine (Cl). mg/kg. 50 367

Bromine (Br). mg/kg. 50 ND

Iodine (I). mg/kg. 50 ND
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ATTACHMENTS 
 

RoHS Testing Flow Chart 
 

1) Name of the person who made testing: Jan Shi/Star Wang/Shara Wang/Gary Xu 
2) Name of the person in charge of testing: Jeff Zhang/George Xu/ Jessy Huang 
3) These samples were dissolved totally by pre-conditioning method according to below flow chart. (Cr

6+
 

and PBBs/PBDEs test method excluded) 
 
 
 
 
 
 
 
 

Cr6+ 

Adding 1,5- 
diphenylcarbazide 

for color 
development 

 

UV-Vis 

Nonmetallic 
material 

Metallic 
material 

Adding digestion 
reagent  

DATA 

A red color 
indicates the 

presence of Cr
6+

. If 
necessary, 
confirm with 

UV-Vis. 

Sample Preparation 

Sample Measurement 

PBBs/PBDEs 

Sample solvent 
extraction 

Concentration/ 
Dilution of extraction 

solution 

Filtration 

GC/MS 

DATA 

 ICP-OES 

Solution 

Filtration 

Residue 

1) Alkali Fusion / 
Dry Ashing  

2) Acid to dissolve 

Pb/Cd/Hg 

Acid digestion with 
microwave/ hotplate 

DATA 

Heating to 90~95℃ 
for extraction 

Filtration and pH 
adjustment 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarbazide 

for color 
development 

 

Spot test  
Positive 

Negative 

DATA 
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Halogen Testing (oxygen bomb) Flow Chart 
 

1) Name of the person who made testing: Sisily Yin 

2) Name of the person in charge of testing: Linda Li 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample cutting/preparation 

Sample measurement 

Combustion in oxygen bomb 

Dissolved in an absorption 

solution 

Filtration 

Analyzed by ion 

chromatography. Double confirm 

by other instruments, if 

necessary 

DATA 
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Sample photo: .

SHAEC1317518858  A01

SHA13-175188.041 .

SGS authenticate the photo on original report only .

*** End of Report *** .




