/4 Littelfuse

ICP Test Report Certification Packet

Company name: Littelfuse, Inc.
Product Series: 3AB Axial Leads
Product #: 325xxxP Series
Issue Date: February 28, 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 3AB Axial Leads 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)
1 910-005 Cap 3-6
C610

2 (909-532, 909-162, 909-165) Ceramic Body 7-35
3 11-0595 (082xxx-001) Element- CU99.9MSn 36-39
4 917-44XXXX Element - Cu(CA102) Cull0 Strip 40-43
5 RD series (899-401X-1) Resistor - ROHS 44-49
6 899-401X-1 Resistor - Halogens 50-53
7 912-228 Spring — Copper Berrylium rod 54-57
8 (YTW108) 692535-003 Solder 58-62
9 YTW102 (648102) Yarn 63-70
10 090187 Filler 71-77
11 090184 Filler 78-85
12 (3M 3779-PG) 087244 HMA - RoHS 86-89
13 (3M 3779-PG) 087244 HMA - RoHS 90-92
14 934-055 Overcap — Cap Base & Plating 93-96







































































































Test Report Number:

Applicant: LITTELFUSE,INC. Date:

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.

SHAH00361401

JAN 16, 2013

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

Authorized by:
For intertek testing services Ltd., Shanghai

Jacob Lin
General Manager

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

To be continued
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Test Report

Tests Conducted

(1) Test Result Summary:

Number: SHAH00361401

Mercury (Hg) content

Testing Item Result (ppm)
1)
Heavy Metal
Cadmium (Cd) content ND
Lead (Pb) content ND
ND

Chromium VI (Cr™") content (mg/kg With 50cm®)

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 (Cr™™) content (mg/kg With 50cm®) / Plating

Negative (< 0.02)

Remarks:
ND = not detected

ppm = parts per million = mg/kg

@ = Due to the insufficient sample area, reduced total sample surface of 10 cm? was used and the dilution factor

was adjusted accordingly.

mg/kg with 50cm® = 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 (Cr’") 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.

(1IT) Test Method:

Testing item

Testing method

Reporting limit

With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by

determined by ICP-OES.

Cadmium (Cd) content microwave digestion until the tested samples are totally dissolved and |2 ppm
determined by ICP-OES.
With reference to IEC 62321 edition 1.0:2008 in clause 8/9/10, by

Lead (Pb) content microwave digestion until the tested samples are totally dissolved and |2 ppm

With reference to IEC 62321 edition 1.0:2008 in clause 7, by microwave

Chromium VI (Cr®") content

water extraction and determined by UV-VIS Spectrophotometer.

Mercury (Hg) content digestion until the tested samples are totally dissolved and determined |2 ppm
by ICP-OES.
With reference to IEC 62321 edition 1.0:2008 in Annex B, by boiling 0.02

mg/kg with 50cm?

Remark: Reporting limit = Quantitation limit of analyze in sample

Date Sample Received: Jan.9, 2013
Testing Period: Jan.9, 2013 to Jan.14, 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: SHAH00361401
Tests Conducted
(IV) MEASUREMENT FLOWCHART:
Test for Cd/ Pb/ Hg/Cr (VI)/ PBBs/PBDESs contents
Reference standard: IEC 62321 edition 1.0:2008
Sampling/grinding or cutting
cr®* Polymers / L
Cd/Pb/Hg Metal i electronics PBBs/PBDEs
Weigh sample and for [ i iah | Weigh sample and
different material, Spot test V\{je'gddsal?ﬁ’,e add organic
digest the sample Yvith and a | t"." aiine solvent
appropriate acid™ solution
¢ Negative ¢ l
Confirm the tested N0 Get 50cm? Definite temp. Soxhlet extraction
samples are totally sambles Extraction or
dissolved ¢ ¢ Solvent extraction
¢ Yes Boiling water Cool and filter the ¢
) extraction extract
Make up with Concentrate the
deionized water extract and make
up with organic
¢ i solvent

(Analyzed by ICP-OES)

Make up with deionized
water and add Diphenyl-
carbazide solution

( Analyzed by UV-VIS )

v

(Analyzed by GC-MS[D

REMARKS:

*1: LIST OF APPROPRIATE ACID:
MATERIAL ACID ADDED FOR DIGESTION
Polymers HNO3 HC|,HF,H202,H3BO3
Metals HNO3 HCL ,HF
Electronics HNO3; HCL,H,0, HBF4

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

Intertek Testing Services Ltd., Shanghai

To be continued

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



Test Report Number: SHAH00361401

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.

Page 4 Of 4

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

TFH Division
Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

TEST REPORT NUMBER: SH  AHO00334352

APPLICANT: LITTELFUSE,INC. DATE: AUG 15, 2012
800 E. NORTHWEST HWY
ATTN: A. CESISTA/ K. BACILA

SAMPLE DESCRIPTION:
One (1) submitted sample said to be White Yarn.

Part Description : Yarn.
Part Number : 648102.
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
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TEST REPORT

TESTS CONDUCTED

1

') Test Result Summary:

Intertek Testing Services Ltd., Shanghai
TFH Division

Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

NUMBER: SH  AHO00334352

TESTING ITEM R ESULT (ppm)
HEAVY METAL
CADMIUM (Cd) CONTENT ND
LEAD (Pb) CONTENT ND
MERCURY (Hg) CONTENT ND
CHROMIUM VI (C*) 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 (CI) ND
BROMINE (Br) ND
IODINE () ND

REMARKS:  ppm = PARTS PER MILLION = mg/kg
ND = NOT DETECTED

RESPONSIBILITY OF CHEMIST: DENT FANG / KEN HE

TO BE CONTINUED
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Intertek Testing Services Ltd., Shanghai

TFH Division
Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565
Fax: +86 21 6127 9740
www.intertek.com

www.intertek.com.cn
China Toll-Free: 800 999 1338

TEST REPORT NUMBER: SH  AHO00334352
TESTS CONDUCTED

(II) ROHS REQUIREMENT:

RESTRICTED SUBSTANCES LIM ITS
CADMIUM (Cd) CONTENT 0.01% (100ppm)
LEAD (Pb) CONTENT 0.1% (1000ppm)
MERCURY (Hg) CONTENT 0.1% (1000ppm)
CHROMIUM VI (Cr*) 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 2002/95/EC AND AMENDMENT 2005/618/EC FOR
HOMOGENEOUS MATERIAL.

(1) TEST METHOD:

TESTING ITEM TE STING METHOD —REFI’_?,\';I.TF'NG
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
CADMIUM (Cd) CONTENT |5 \pLES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
LEAD (Pb) CONTENT SAMPLES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
MERCURY (Hg) CONTENT |7, BY MICROWAVE DIGESTION UNTIL THE TESTED SAMPLES 2 ppm
ARE TOTALLY DISSOLVED AND DETERMINED BY ICP-OES.
o WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX C,
ggﬁ%’m“" VI(CR™) BY ALKALINE DIGESTION AND DETERMINED BY UV-VIS 1 ppm
SPECTROPHOTOMETER.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
EI?DII_-IYEBNRYOI_I\SM('\II:%TBESI)D BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm
AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
Bﬁ,’ﬂgﬁﬁ“ﬁ%;gg (PBDES) |BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm
AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.

REMARK: REPORTING LIMIT = QUANTITATION LIMIT OF ANALYZE IN SAMPLE

Date Sample Receive:AUG.9, 2012
Test Period: AUG.9, 2012 To AUG.15, 2012

TO BE CONTINUED
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Intertek Testing Services Ltd., Shanghai

TFH Division
Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

TEST REPORT NUMBER: SH  AHO00334352

TESTS CONDUCTED
(IV) MEASUREMENT FLOWCHART:
TEST FOR Cd/ Pb/ Hg/Cr (VI)/ PBBS/PBDES CONTENTS
REFERENCE STANDARD: IEC 62321 EDITION 1.0:2008

Sampling/grinding or cutting

&+ Polymers /
Cd/Pb/Hg Metal electronics

o
T =

" ' I

Weigh sample and for [« :
different material, Spot test Weigh samp]e
digest the sample with and add alkaline

r solution

appropriate acid ™

¢ Positive™ ¢

v

PBBs/PBDEs

!

Weigh sample and
add organic
solvent

v

Soxhlet extraction
or
Solvent extraction

Confirm the tested N0 Get 50cm? Definite temp.
samples are totally samples Extraction
dissolved ¢ ¢
¢ Yes Boiling water Cool and filter the
extraction extract
Make up with

deionized water

Analyzed by ICP-OES Make up with deionized
water and add Diphenyl-
carbazide solution
( Analyzed by UV-VIS )

v

Concentrate the
extract and make
up with organic
solvent

v

Gnalyzed by GC—MSID

TO BE CONTINUED
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TEST REPORT
TESTS CONDUCTED

Intertek Testing Services Ltd., Shanghai
TFH Division

Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

NUMBER: SH  AHO00334352

REMARKS:

*1: LIST OF APPROPRIATE ACID:

MATERIAL ACID ADDED FOR DIGESTION
POLYMERS HNO 3 HCL,HF,H,0, H3BO;3
METALS HNO ,HCL,HF

ELECTRONICS HNO 3,HCL,H,0, HBF4

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

TO BE CONTINUED
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TEST REPORT

TESTS CONDUCTED

2 (1) Test Result Summary :

Intertek Testing Services Ltd., Shanghai

TFH Division
Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

NUMBER: SH  AHO00334352

Testing Item Result (ppm)
Halogen Content
Fluorine (F) ND
Chlorine (CI) ND
Bromine (Br) ND
lodine (1) ND
Remarks: ppm = Parts per million = mg/kg
ND = Not detected
(IIT) Test Method:

Testing Item T

esting Method R eporting Limit

Halogen Content

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

50 ppm

Remark:

Reporting limit = Quantitation limit of analyte in sample

TO BE CONTINUED
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TEST REPORT
TESTS CONDUCTED

(IV) Measurement Flowchart:

Test For Halogen Content

Reference Standard:

sanpl i ng/ grindi ng or
cutting

v

add absorbent in a
conbustion flask &
pl ace wei ghed sanple in

equi pnent
v

fill the conbustion
flask with oxygen

v

ignite then | eave the
flask at room
tenperature

v

transfer the absorbent
into a volunetric flask

v

make up with dei oni zed

wat er

anal yzed by ion
chr omat ogr aphy

Intertek Testing Services Ltd., Shanghai
TFH Division

Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740
www.intertek.com
www.intertek.com.cn

China Toll-Free: 800 999 1338

NUMBER: SH  AHO00334352

TO BE CONTINUED
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Intertek Testing Services Ltd., Shanghai

TFH Division

Block B, Jinling Business Square,No.801 Yi Shan Road,
Shanghai, China, 200233

Tel: +86 21 6120 6565

Fax: +86 21 6127 9740

www.intertek.com

www.intertek.com.cn
China Toll-Free: 800 999 1338

TEST REPORT NUMBER: SH  AHO00334352

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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TEST REPORT NUMBER: SH

APPLICANT: LITTELFUSE,INC. DATE:
800 E. NORTHWEST HWY
AT TN: A.DIVIETRO/D.UNTIEDT

SAMPLE DESCRIPTION:
ONE (1) SUBMITTED SAMPLE SAID TO BE WHITE POWDER.

AH00355828

DEC 13, 2012

ITEM NAME : FILLER.
PART NO. : 090187.
TESTS CONDUCTED:

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

AUTHORIZED BY:

FOR INTERTEK TESTING SERVICES
LTD., SHANGHAI

JACOB LIN
GENERAL MANAGER

Intertek Testing Services Ltd., Shanghai
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
R B BN IR A IR A
TR L 801 SR RS R S B i 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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1

TEST REPORT NUMBER: SH AH00355828
TESTS CONDUCTED
(1) Test Result Summary:
TESTING ITEM R ESULT (ppm)
HEAVY METAL
CADMIUM (Cd) CONTENT ND
LEAD (Pb) CONTENT ND
MERCURY (Hg) CONTENT ND
CHROMIUM VI (Cr’) 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
(II') ROHS REQUIREMENT:
RESTRICTED SUBSTANCES LIM ITS

CADMIUM (Cd) CONTENT

0.01% (100ppm)

LEAD (Pb) CONTENT

0.1% (1000ppm)

MERCURY (Hg) CONTENT

0.1% (1000ppm)

CHROMIUM VI (Cr™) 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 2002/95/EC AND AMENDMENT 2005/618/EC FOR

HOMOGENEOUS MATERIAL.

TO BE CONTINUED
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TEST REPORT NUMBER: SH  AH00355828
TESTS CONDUCTED

2 (1) Test Result Summary:

TESTING ITEM R ESULT (ppm)
HALOGEN CONTENT
FLUORINE (F) ND
CHLORINE (C) ND
BROMINE (Br) ND
IODINE (1) ND

REMARKS:  ppm = PARTS PER MILLION = mg/kg
ND = NOT DETECTED

(I1I) TEST METHOD:

TESTING ITEM T ESTING METHOD %
WITH REFERENCE TO EN 14582:2007 BY COMBUSTION FLASK

HALOGEN CONTENT WITH OXYGEN AND DETERMINED BY ION CHROMATOGRAPHY 50 ppm

TO BE CONTINUED
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Intertek Testing Services Ltd., Shanghai
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TEST REPORT

TESTS CONDUCTED
(1) TEST METHOD:

NUMBER: SH  AH00355828

DIPHENYL ETHERS (PBDEs)

AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.

TESTING ITEM T ESTING METHOD —RE'T_(I)I\';.TF'NG
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
CADMIUM (Cd) CONTENT |5\ 1Pl ES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
LEAD (Pb) CONTENT SAMPLES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
MERCURY (Hg) CONTENT |7, BY MICROWAVE DIGESTION UNTIL THE TESTED SAMPLES 2 ppm
ARE TOTALLY DISSOLVED AND DETERMINED BY ICP-OES.
o WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX C,
ggﬁ?g‘,\'ﬁ“" VI(CR™) BY ALKALINE DIGESTION AND DETERMINED BY UV-VIS 1 ppm
SPECTROPHOTOMETER.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
gf;hYEBNRY(i“é"a':,’ETE;E? BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm
AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
POLYBROMINATED BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm

REMARK: REPORTING LIMIT = QUANTITATION LIMIT OF ANALYZE IN SAMPLE

TO BE CONTINUED

Intertek Testing Services Ltd., Shanghai

Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233

AR B R BN IR A R A
g R L B 801 SREBE R B RIS B 200233
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740
www.intertek.com  www.intertek.com.cn
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TEST REPORT NUMBER: SH  AH00355828

TESTS CONDUCTED
(IV) MEASUREMENT FLOWCHART:

TEST FOR Cd/ Pb/ Hg/Cr (VI)/ PBBS/PBDES CONTENTS
REFERENCE STANDARD: IEC 62321 EDITION 1.0:2008

Sampling/grinding or cutting

v v

r Polymers /

Cd/Pb/Hg Metal i electronics PBBs/PBDEs
Weigh sample and for [€— i Weidh | Weigh sample and
different material, Spot test eigh sampie add organic

digest the sample Yvith ) and adld t?'ka"“e solvent
appropriate acid ! solution
¢ Positive™ ¢ l
Confirm the tested  [N° Get 50cm” Definite temp. Soxhlet extraction
samples are totally samples Extraction or
dissolved ¢ ¢ Solvent extraction
¢ Yes Boiling water Cool and filter the ¢
extraction extract
Make up with Concentrate the
deionized water extract and make
up with organic
¢ i solvent
Analyzed by ICP-OES Make up with deionized ¢
water and add Diphenyl-
carbazide solution Gnalyzed by GC'MS[D

( Analyzed by UV-VIS )

REMARKS:

*1: LIST OF APPROPRIATE ACID:

MATERIAL ACID ADDED FOR DIGESTION
POLYMERS HNO 3HCL,HF,H20, H3BO3
METALS HNO 3HCL,HF

ELECTRONICS HNO 3HCL,H,Op HBF4

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

TO BE CONTINUED
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TEST REPORT NUMBER: SH  AH00355828
TESTS CONDUCTED

(V) MEASUREMENT FLOWCHART:
TEST FOR HALOGEN CONTENT
REFERENCE STANDARD: EN 14582

Sampling/grinding or cutting

v

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

v

Fill the combustion flask with

Oxygen

Ignite then leave the flask at
room temperature

v

Transfer the absorbent into a
volumetric flask

v

Make up with deionized water

v

Analyzed by lon
Chromatography

TO BE CONTINUED
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TEST REPORT NUMBER: SH  AH00355828
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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TEST REPORT NUMBER: SH  AH00355836
APPLICANT: LITTELFUSE,INC. DATE: DEC 13, 2012
800 E. NORTHWEST HWY
AT TN: A.DIVIETRO/D.UNTIEDT
SAMPLE DESCRIPTION:
ONE(1) SUBMITTED SAMPLE SAID TO BE BEIGE POWDER.
ITEM NAME : FILLER.
PART NO. : 090184.
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
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TEST REPORT NUMBER: SH  AH00355836
TESTS CONDUCTED
1( 1) Test Result Summary:
TESTING ITEM R ESULT (ppm)
HEAVY METAL
CADMIUM (Cd) CONTENT ND
LEAD (Pb) CONTENT ND
MERCURY (Hg) CONTENT ND
CHROMIUM VI (Cr’) 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
(IT) ROHS REQUIREMENT:
RESTRICTED SUBSTANCES LIM ITS

CADMIUM (Cd) CONTENT

0.01% (100ppm)

LEAD (Pb) CONTENT

0.1% (1000ppm)

MERCURY (Hg) CONTENT

0.1% (1000ppm)

CHROMIUM VI (Cr™) 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 2002/95/EC AND AMENDMENT 2005/618/EC FOR

HOMOGENEOUS MATERIAL.

TO BE CONTINUED
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TEST REPORT

TESTS CONDUCTED
(1) TEST METHOD:

NUMBER: SH  AH00355836

DIPHENYL ETHERS (PBDEs)

AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.

TESTING ITEM T ESTING METHOD —RE'T_(I)I\';.TF'NG
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
CADMIUM (Cd) CONTENT |5\ 1Pl ES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
8/9/10, BY MICROWAVE DIGESTION UNTIL THE TESTED
LEAD (Pb) CONTENT SAMPLES ARE TOTALLY DISSOLVED AND DETERMINED BY 2 ppm
ICP-OES.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN CLAUSE
MERCURY (Hg) CONTENT |7, BY MICROWAVE DIGESTION UNTIL THE TESTED SAMPLES 2 ppm
ARE TOTALLY DISSOLVED AND DETERMINED BY ICP-OES.
o WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX C,
ggﬁ?g‘,\'ﬁ“" VI(CR™) BY ALKALINE DIGESTION AND DETERMINED BY UV-VIS 1 ppm
SPECTROPHOTOMETER.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
gf;hYEBNRY(i“é"a':,’ETE;E? BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm
AND FURTHER HPLC CONFIRMATION WHEN NECESSARY.
WITH REFERENCE TO IEC 62321 EDITION 1.0:2008 IN ANNEX A,
POLYBROMINATED BY SOLVENT EXTRACTION AND DETERMINED BY GC-MSD 5 ppm

REMARK: REPORTING LIMIT = QUANTITATION LIMIT OF ANALYZE IN SAMPLE

TO BE CONTINUED
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TEST REPORT NUMBER: SH  AH00355836

TESTS CONDUCTED
(IV) MEASUREMENT FLOWCHART:

TEST FOR Cd/ Pb/ Hg/Cr (VI)/ PBBS/PBDES CONTENTS
REFERENCE STANDARD: IEC 62321 EDITION 1.0:2008

Sampling/grinding or cutting

v v

r Polymers /

Cd/Pb/Hg Metal i electronics PBBs/PBDEs
Weigh sample and for «€— l . i Weigh sample and
different material, Spot test Weigh sample add organic

digest the sample with and add glkallne solvent
appropriate acid ™ ' solution
¢ Positive™ ¢ l
Confirm the tested N0 Get 50cm” Definite temp. Soxhlet extraction
samples are totally samples Extraction or
dissolved ¢ ¢ Solvent extraction
¢ Yes Boiling water Cool and filter the ¢
extraction extract
Make up with Concentrate the
deionized water extract and make
up with organic
¢ i solvent

Analyzed by ICP-OES Make up with deionized ¢
water and add Diphenyl-
carbazide solution Gnalyzed by GCMS'D

< Analyzed by UV-VIS >

REMARKS:

*1: LIST OF APPROPRIATE ACID:

MATERIAL ACID ADDED FOR DIGESTION
POLYMERS HNO 3 HCL,HF,H,0, H3BO;3
METALS HNO sHCL,HF

ELECTRONICS HNO 3 HCL,H,0, HBF,

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

TO BE CONTINUED
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TEST REPORT
TESTS CONDUCTED

(V) MEASUREMENT FLOWCHART:
TEST FOR HALOGEN CONTENT

REFERENCE STANDARD: EN 14582

Sampling/grinding or cutting

v

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

v

Fill the combustion flask with

Oxygen

Ignite then leave the flask at
room temperature

v

Transfer the absorbent into a
volumetric flask

v

Make up with deionized water

v

Analyzed by lon
Chromatography

NUMBER: SH

AH00355836

Intertek Testing Services Ltd., Shanghai

Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
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TEST REPORT NUMBER: SH  AH00355836
TESTS CONDUCTED
2 (1) Test Result Summary :
Testing Item Result (ppm)
Halogen Content
Fluorine (F) ND
Chlorine (Cl) 100
Bromine (Br) ND
lodine (1) ND
Remarks: ppm = Parts per million = mg/kg
N D = Notdetected
Responsibility Of Chemist . Grace Wang
(IIT) Test Method:
Testing Item T esting Method R eporting Limit
With reference to EN 14582:2007 by combustion flask with
Halogen Content 50 ppm

oxygen and determined by ion chromatography

Remark: Reporting limit = Quantitation limit of analyte in sample

Date Sample Received
Testing Period

. Dec.5, 2012
. Dec.5, 2012 To Dec.11, 2012

Intertek Testing Services Ltd., Shanghai
Block B, Jinling Business Square, No.801 YiShan Road, Shanghai, China. 200233
AR B R BN IR A R A
TR L 801 SR RS R 5 B i 200233
Telephone: +86 21 6120 6060 Facsimile: +86 21 6127 9740
www.intertek.com  www.intertek.com.cn
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TEST REPORT

TESTS CONDUCTED
(IV) Measurement Flowchart:

Test For Halogen Content

Reference Standard:

EN 14582

sanpl i ng/ gri ndi ng or
cutting

v

add absorbent in a
conbustion flask &
pl ace wei ghed sanple in

equi pnent
v

t he conbustion

fill
flask with oxygen

v

ignite then | eave the
flask at room
tenperature

v

transfer the absorbent
into a volunetric flask

v

make up with dei oni zed

wat er

anal yzed by ion
chr omat ogr aphy

NUMBER: SH

AH00355836

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

R B R AR AT PR A T

iR B 801 SEERFR RIS #I5 B ) 200233
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TEST REPORT NUMBER: SH  AH00355836
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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