/4 Littelfuse

ICP Test Report Certification Packet

Company name: Littelfuse, Inc.
Product Series: 5x20 Cartridge
Product #: 0235.700MXP
Issue Date: October 16, 2013

It is hereby certified by Littelfuse, Inc. that there is neither RoHS (2011/65/EU — recast of EU
Directive 2002/95/EC)-restricted substance nor such use, for materials to be used for unit parts,
for packing/packaging materials, and for additives and the like in the manufacturing processes.
In addition, it is hereby reported to you that the parts and sub-materials, the materials to be used
for unit parts, the packing/packaging materials, and the additives and the like in the manufacturing
processes, are all composed of the following components.

A

lssued by:  JORDANUFF H. CABILAN

<Global EHS Engineer>

(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 1 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 C910555 Cap 3-6
2 C909543 Body-Soda Lime 7-11
3 082543 Wire-Ag Plated Cu 12-16
4 692535-002 (692529) Solder 17-22




TEST REPORT

NO.: AO02R130403070-1R02 Date: Apr.08, 2013 Page 1 of 4

Customer: SuzZhou FuHong Electronic Industrial Co., Ltd.
Address: NO. 89 WEI DU ROAD, WANGTING TOWN, XIANGCHENG DISTRICT, SUZHOU, CHINA
Report on the submitted sample said to be

Sample name: Copper shell

Model: /

Item/Lot No.: /

Material: /

Buyer: /

Supplier: /

Manufacturer: /

Sample received date: Apr.03, 2013

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

Testing Requested

As specified by client, to determine the Lead, Cadmium, Mercury & Hexavalent Chromium content in the submitted sample in
accordance with Directive 2011/65/EU (RoHS).

Testing method:

Testing Item Pretreatment method Measuring instrument MQL

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

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

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

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

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

Conclusion:

When tested as specified, the submitted sample complied with the requirements of Directive 2011/65/EU (RoHS).
*kEOR FURTHER DETAILS, PLEASE REFER TO THE FOLLOWING PAGE(S)***+*

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

£ = k-. /‘V: ;é Mz
Project Leader: /W‘?C?/ Reviewed by:_W& 1 ] V'& Approved by: 2

b

Li Tingting, Maggie Wang Wexin, Weikin Yuan Qi, Mickey
Chemical Test Director Technical Director Lab Manager

SHENZHEN AOV TESTING TECHNOLOGY CO..LTD.KUNSHAN BRANCH



NO.: AO02R130403070-1R02

Test Flow:

TEST REPORT

Date: Apr.08, 2013

1. To Determine |.ead, Cadmium Content: (Metal substrate)

’d

Tested by: W y/‘j{{
P

Weigh the sample into

a vessel.

\4

Add the digestion solution; the
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vessel is heated until the sample »| Add H.O until the sample is clear

has been dissolved

Repo

rt

<4——| Tested by ICP-OES |€¢——

2. To Determing-Mercury Content: (Metal substrate)

Tested by:(j/a/a 9{,/({

Weigh the sample

into a vessel.

—

Add the digestion solution, close

the microwave vessel.

Report

<«——| Tested by ICP-OES <

Cooling the vessel, filter; washed and
filled to the mark with distilled water.

The sample is digested in the

—P microwave oven following a specific

decomposition program.

’

Cooling the vessel, filter; washed and

filled to the mark with distilled water.

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

Take the (50+5) cm?

sample in the beaker.

Tested by: ! ; h@,_{,
—*,_Q&_ £

—»

Heat 50 mL of DI water in the

Remove the sample, and cool

A 4

beaker to boiling for 10 min

the beaker to room temperature,
and do the color reaction

|

Report S

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

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

£

/4
Tested by: f/@’h 9@(?{,

Weigh the plating-out

sample

Cooling, filter; washed and filled

to the mark with DI water.

T
ested by Report

Instrument

SHENZHEN AOV TESTING TECHNOLOGY CO..LTD.KUNSHAN BRANCH



NO.: AO02R130403070-1R02

TEST REPORT

Date: Apr.08, 2013

Page 3 0of 4

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

Tested by: /T)

3
L@
5.1 Spot-test 4" A
Place 1-5 Compare the
drops of test »| sample solution

solution on

the sample

and the 0.02 mg/kg

standard solution

If the test result is positive,

the sample is considered to Report

have hexavalent chromium

A 4

5.2 Boiling- water- extraction

Take the (5045) cm?

sample in the beaker.

Boiling- water- extraction

If the test result

] ) procedure shall be used to
is negative

verify the result

If there is interference or it is hard to decide whether

the sample have the hexavalent chromium

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

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

\ 4

and do the color reaction

l

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

Sample Description:

Code Sample Description

1-1 Substrate

1-2 Plating
Test Results:

Item Unit RoOHS Limit Results

1-1 1-2**

Lead (Pb) mg/kg 1000 12.0 N.D.

Cadmium (Cd) mg/kg 100 21 N.D.

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

Chromium (CrVI) mg/kg 1000 Negative Negative

SHENZHEN AOV TESTING TECHNOLOGY CO..LTD.KUNSHAN BRANCH



TEST REPORT

NO.: A002R130403070-1R02 Date: Apr.08, 2013 Page 4 of 4
Note:
-Specimens, which requested to determine Lead, Cadmium and Mercury Content, have been dissolved completely.
-N.D.=not detected(<MQL)
-MQL=Method Quantitation Limit
-Negative=Absence of Cr (VI);
-Positive=Presence of Cr (VI);
Uncertain= can not verify whether the sample have Hexavalent Chromium by spot-test.
(The tested sample should be further verified by boiling-water-extraction method if the spot test result is uncertain or

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

maybe cannot stand for the physical truth of sample plating.

-Photo is included

Photograph of Sample

Copper shell

***End of Report***

SHENZHEN AOV TESTING TECHNOLOGY CO..LTD.KUNSHAN BRANCH


















Test Report Number: SHAH00362270

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) Substrate.

(2) Plating.

Item Name :  Wire With Plating.

Item No. : 101.014-.---- sliver plated copper wire Cu,Ag --%.
Country Of Origin . Germany.

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

To be continued

Authorized by:
For intertek testing services Ltd., Shanghai

Jacob Lin
General Manager

Page 1 Of 5

Intertek Testing Services Ltd., Shanghai
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
IR R AR s A B ]
g R L B 801 SRAPE B A% B 200233
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740
www.intertek.com  www.intertek.com.cn



Tests Conducted

Test Report Number: SHAH00362270
(A) Test result of RoHS Directive:

L Result
Testing item )
Cadmium (Cd) content (mg/kg) ND
Lead (Pb) content (mg/kg) ND
Mercury (Hg) content (mg/kg) ND
Chromium (VI)(Cr™) result (by boiling water extraction on metal) (mg/kg with 50cm®) ND

L Result
Testing item )
Cadmium (Cd) content (mg/kg) / Plating ND
Lead (Pb) content (mg/kg) / Plating ND
Mercury (Hg) content (mg/kg) / Plating ND
Chromium (VI)(Cr™) result (by boiling water extraction on metal) (mg/kg with 50cm?) / Plating ND

Remark: mg/kg with 50cm? = 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 (V1) (Cr°")

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 |2 mg/kg

determined by ICP-OES.

Lead (Pb) content

With reference to IEC 62321 Edition 1.0: 2008, by acid

digestion until the tested sample was totally dissolved, and |2 mg/kg

determined by ICP-OES.

Mercury (Hg) content

With reference to IEC 62321 Edition 1.0: 2008, by acid

digestion until the tested sample was totally dissolved, and |2 mg/kg

determined by ICP-OES.

Chromium (V1) (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 50cm?
(in testing solution)

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

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

R B R AN IR AT B 7
TR L 801 954 i %5815 B )% 200233

Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740

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

To be continued
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Test Report Number: SHAH00362270

Tests Conducted
(D) Measurement flowchart:

Test for Cd/Pb/Hg/Cr (V1)/PBBs/PBDES contents
Reference standard: IEC 62321 Edition 1.0: 2008

Sampling/grinding or cutting

v v

r Polymers /
Cd/Pb/Hg Metal i electrohics PBBs/PBDEs
Weigh sample and for l . l : ¢
different material, digest [€— Weigh sample Weigh sample and
the sample with Spot test and add alkaline add organic
appropriate acid* _ solution solvent
Positive™ ¢ l
No ” Definite temp.
Get 50cm Extraction Soxhlet extraction
Confirm the tested sambples or
samples are totally ¢ ¢ Solvent extraction
dissolved !
ISSO Cool and filter the
Boiling water extract ¢
extraction
l Yes Concentrate the
- extract and make
Make up with up with organic
deionized water solvent
¢ Make up with deionized water ¢
and add diphenyl-carbazide
(Analyzed by ICP-OES) solution Gnalyzed by GC-MSED

( Analyzed by UV-VIS )

Remarks:

*1: list of appropriate acid:

Material Acid added for digestion
Polymers HNOsyHCL,HF,HzozstBO:g
Metals HNO3; HCL ,HF

Electronics HNO3 HCL,H>02 HBF4

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

To be continued
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Intertek Testing Services Ltd., Shanghai
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Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740
www.intertek.com  www.intertek.com.cn



Test Report Number: SHAH00362270

Tests Conducted

To be continued
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Intertek Testing Services Ltd., Shanghai
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
AR B BN IR A R A
g R L B 801 SRAPE B IS B 200233
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740
www.intertek.com  www.intertek.com.cn



Test Report Number: SHAH00362270

Tests Conducted

End of report

This report is made solely on the basis of your instructions and/or information and materials supplied by you. It is not intended to be a recommendation for any particular
course of action. Intertek does not accept a duty of care or any other responsibility to any person other than the Client in respect of this report and only accepts liability
to the Client insofar as is expressly contained in the terms and conditions governing Intertek's provision of services to you. Intertek makes no warranties or
representations either express or implied with respect to this report save as provided for in those terms and conditions. We have aimed to conduct the Review on a
diligent and careful basis and we do not accept any liability to you for any loss arising out of or in connection with this report, in contract, tort, by statute or otherwise,
except in the event of our gross negligence or wilful misconduct.
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Intertek Testing Services Ltd., Shanghai
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
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Test Report

No. SHAEC1317518846 Date: 06 Sep 2013 Page 1 of 6

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

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

WIRE

SGS Job No. :

Model No. :

Composition :

Date of Sample Received :
Testing Period :

Test Requested :

Test Method :

Test Results :

Conclusion :

Signed for and on behalf of
SGS-CSTC Ltd.

SP13-026309 - SH
YTW102 (692535-002)
Sn2.0CuRE

03 Sep 2013

03 Sep 2013 - 06 Sep 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 ethers (PBDE) comply with the limits as set by RoHS
Directive 2011/65/EU Annex II; recasting 2002/95/EC.

JJ Fan
Approved Signatory



Test Report No. SHAEC1317518846

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
1 SHA13-175188.039  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 :

Date: 06 Sep 2013

Page 2 of 6

(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.

Test Item(s) Limit
Cadmium (Cd) 100
Lead (Pb) 1000
Mercury (Hg) 1000
Hexavalent Chromium (Cr(V1)) -
Sum of PBBs 1000
Monobromobiphenyl -
Dibromobiphenyl -
Tribromobiphenyl -
Tetrabromobiphenyl -

Pentabromobiphenyl -
Hexabromobiphenyl -
Heptabromobiphenyl -
Octabromobiphenyl -
Nonabromobiphenyl -
Decabromobiphenyl -
Sum of PBDEs 1000
Monobromodiphenyl ether -

Unit

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mag/kg
mg/kg
mg/kg
mg/kg
mag/kg
mag/kg
mg/kg
mg/kg
mg/kg

DL

SN NN

(6,16 BNG, BNS) BINS) NG NG NS, BINS) BNG) |

039
ND
179
ND

Negative
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Test Report No. SHAEC1317518846 Date: 06 Sep 2013 Page 3 of 6

Test ltem(s) Limit Unit MDL 039
Dibromodiphenyl ether - mag/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 - mag/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodipheny! 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 |

(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 cm? 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 lon Chromatograph (IC).

Test Item(s) Unit MDL 039
Fluorine (F) mg/kg 50 ND
Chlorine (CI) mg/kg 50 373
Bromine (Br) mg/kg 50 ND

lodine (1) mag/kg 50 ND



Test Report No. SHAEC1317518846 Date: 06 Sep 2013 Page 4 of 6

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. (C
and PBBs/PBDEs test method excluded)

ro*

Sample Preparation

|

Sample Measurement

Pb/Cd/Hg PBBs/PBDEs l cré*
A 4 v
Acid digestion with Sample solvent ¢ ¢
microwave/ hotplate extraction Nonmetallic Metallic
¢ i material material
Filtration Concentration/ ¢
I Dilution of gxtrachon Adding digestion
¢ ¢ solution reagent
Solution Residue i ¢ Negative
¢ Filtration Heating to 90~95°C Boiling water
for extraction extraction
1) Alkali Fusion / i ¢ ¢
Dry Ashing GC/IMS
2) Acid to dissolve Filtration and pH Adding 1,5-
v adjustment diphenylcarbazide
J DATA ¢ for color
development
ICP-OES Adding 1,5- ¢
diphenylcarbazide
¢ for color A red color
DATA development indicates the
¢ presence of Cr*. If
: necessary,
UV-Vis confirm with
¢ UV-Vis.
DATA J v
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

A 4

Sample measurement

\ 4

Combustion in oxygen bomb

A 4

Dissolved in an absorption
solution

A 4

Filtration

A 4

Analyzed by ion
chromatography. Double confirm
by other instruments, if
necessary

DATA




Test Report

Sample photo:

No. SHAEC1317518846 Date: 06 Sep 2013

SHAEC1317518846

SHA13-175188.039

SGS authenticate the photo on original report only

*** End of Report ***

Page 6 of 6



	ICP Test Report for 0235.700MXP Series.pdf
	ICP Test Report Certification Packet




