/4 Littelfuse

ICP Test Report Certification Packet

Company name: Littelfuse, Inc.

Product Series: PulseGuard ESD Protector, Halogen-Free
Product #: PGB1010603HF

Issue Date: March 01, 2011

It is hereby certified by Littelfuse, Inc. that there is neither RoHS (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.

je””?%iv@[m"

<Global EHS Specialist>

Issued by:

(1) Parts, sub-materials and unit parts
This document covers the PulseGuard ESD Protector, Halogen-Free 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 039167 FR-4- HF 3-9

2 010104 Nickel Anode 10-14
3 010113 Tin Anode 15-19
4 010114 Copper Anode 20-24
5 090418 Photoimageable Soldermask (green) 25-31
6 4501-WPM VVM Material 32-38
7 NA PGB (PFOS Test) 39-42




Intertek

Test Report Number : TWNCO00177039

Applicant: Littelfuse, Philippines Inc. Date : Oct 08, 2010
LIMA Technology Center, Lipa City,
Malvar, Batangas

Sample Description:
One (1) group of submitted samples said to be

Part Description : Copper Clad
Part Number : 039167

Date Sample Received : Oct 05, 2010
Date Test Started : Oct 05, 2010

Test Conducted
As requested by the applicant, for details please refer to attached pages.

Authorized By:
On Behalf Of Intertek Testing Services
Taiwan Limited

This report shall not be reproduced

K. Y. Liang except in full, without the written
Director approval of the laboratory.
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Intertek

Number : TWNCO00177039
Test Conducted

(I) Test Result Summary

. Result (ppm)
Testing Item Coppery Material
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
Halogen Content
Fluorine (F) 370
Chlorine (C1) ND
Bromine (Br) ND
Iodine (I) ND
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg
ND = Not detected

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

Date Sample Received : Oct 04, 2010
Testing Period : Oct 05, 2010 To Oct 07, 2010
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Intertek

Tes

(1)

(1)

Number TWNCO00177039

t Conducted
ROHS Reqguirement:

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 Ehters (PBDEs) 0.1% (1000ppm)

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

homogeneous material.

Test Method:

Testing Item Testing Method

Reporting Limit

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.

Cadmium
content

(cd)

2 ppm

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.

Lead (Pb) content

2 ppm

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-0OES.

Mercury
content

(Hg)

2 ppm

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

Chromium VI (Cr®")

content

spectrophotometer.

1 ppm

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C.
LEABRBROBRLA
114 BILTHRHER R 423 5% 8 18
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401
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Intertek

Test Conducted

(1)

Test Method:

Number

TWNC00177039

Testing Item

Testing Method

Reporting Limit

With reference to IEC 62321 edition
1.0:2008 in annex A, by solvent

gi;i:i;?;nigggs) extraction and determ%ned py GC-MSD 5 ppm
and further HPLC confirmation when
necessary.
With reference to IEC 62321 edition
Polybrominated 1.0:2008 in annex A, by solvent
Diphenyl Ethers extraction and determined by GC-MSD 5 ppm
(PBDESs) and further HPLC confirmation when
necessary.
With reference to EN 14582:2007 by
Halogen Content calorimetric bomb with oxygen and 50 ppm
determined by ion chromatography
Remark: Reporting limit = Quantitation limit of analyte in sample

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C.
LEABRBROBRLA
114 BILTHRHER R 423 5% 8 18
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401
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Intertek

Number : TWNCO00177039

Test Conducted
(IV) Measurement Flowchart:

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

Sampling/grinding or cutting

v v v

Cd/Pb/Hg cr®* PBBs/PBDEs
Polymers /
* Metal electronics ¢
For different Weigh sample and
material, digest add organic solvent
zgzrigili)iiew;z?dq By spot test Weigh sample l
and add
¢ alkaline
. . solution By Soxhlet
Confirm the tested flegative extraction or
¢ Solvent extraction
samples are
totally dissolved Get 50cm? sample Definite temp.
¢ extraction
¢ ¢ Concentrate the
Make up with extract and make up
deionized water By boiling water Cool and filter with organic
¢ extraction the extract solvent

<Ana1yzed by ICP—OES> ¢
i (’-\nalyzed by GC—MS]D

Make up with deionized
water and add diphenyl-
carbazide solution

Remarks: ( Analyzed by UV-VIS >

*1: List Of Appropriate Acid:

Material Acid Added For Digestion
Polymers HNO; HC1, HF, H,O, H;BO;
Metals HNO; HC1, HF
Electronics HNO; HC1, H,0, HBF,

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

Number
Test Conducted
(IV) Measurement Flowchart:

Test For Halogen Content
Reference Standard: EN 14582

Sampling/grinding or
cutting

v

Add absorbent in a
calorimetric bomb &
place weighed sample in
equipment

Fill the calorimetric
bomb with oxygen

v

Ignite then leave the
flask at room
temperature

Transfer the absorbent
into a volumetric flask

v

Make up with deionized

water

Analyzed by ion
chromatography

TWNC00177039

Intertek Testing Services Taiwan Ltd.

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

2EABERBRROERLF
114 BT RHEIR I 423 55 8 1
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401

End Of Report
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Number : TWNCO00177039

Test Conducted

Photo
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Intertek

Test Report Number : TWNC00182561
Applicant: Littelfuse, Philippines Inc. Date : Nov 19, 2010
LIMA Technology Center, Lipa
City,

Malvar, Batangas

Sample Description:
One (1) group of submitted samples said to be

Part Description : Nickel Anode (metal)
Part Number : 010104

Date Sample Received : Nov 17, 2010

Date Test Started : Nov 17, 2010

Test Conducted
As requested by the applicant, for details please refer to attached pages.

Authorized By:
On Behalf Of Intertek Testing Services
Taiwan Limited

This report shall not be reproduced

K. Y. Liang except in full, without the written
Director approval of the laboratory.
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Intertek

Number : TWNC00182561

Test Conducted

(I) Test Result Summary

Result (ppm)

Testing Item

Silvery Metal

Heavy Metal

Cadmium (Cd) content ND
Lead (Pb) content ND
Mercury (Hg) content ND

. N . Negative
Chromium VI (Cr®") content (mg/kg with 50cm?

e (mg kg : (< 0.02) (#)
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg

ND = Not detected

< = Less than

mg/kg with 50cm? = milligram per kilogram with 50 square centimetre

Negative = A negative test result indicated positive observation
was not found at the time of testing.
# = Due to the insufficient sample area, reduced total sample
surface of 10 cm® was used and the dilution factor was
adjusted accordingly.

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

Date Sample Received : Nov 17, 2010
Testing Period : Nov 17, 2010 to Nov 19, 2010

(0I) RoOHS Reqguirement:
Restricted Substances
Cadmium (Cd) Content

Limits

0.01% (100ppm)
Lead (Pb) Content 0.1% (1000ppm)
Mercury (Hg) Content 0.1% (1000ppm)
Chromium VI (Cr®") Content 0.1% (1000ppm)

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

Test Conducted

(1)

Test Method:

Number

TWNC00182561

Testing Item Testing Method Reporting Limit

With reference to IEC 62321 edition

Cadmium (Cd) 1:0:2008 inlclauge 8/9/%0, by

content microwave digestion uptll the tested 2 ppm
samples are totally dissolved and
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 2 ppm
samples are totally dissolved and
determined by ICP-OES.
With reference to IEC 62321 edition

Mercury (Hg) 1:0:2098 in c}ause 7, by microwave

content dlgestlonluntll the tested s;mples are 2 ppm
totally dissolved and determined by
ICP-0OES.
With reference to IEC 62321 edition

Chromium VI (Cr®") [1.0:2008 in annex B, by boiling water 0.02

content extraction and determined by UV-Vis mg/kg with 50cm?
spectrophotometer.

Remark: Reporting limit = Quantitation limit of analyte in sample

Intertek Testing Services Taiwan Ltd.

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

2EABERBRROERLF
114 BT RHEIR I 423 5% 8 1

Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401
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Intertek

Number : TWNC00182561

Test Conducted

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

Sampling/grinding or cutting

v v

Cd/Pb/Hg cr®*
Polymers /
¢ Metal | Electronics
For different
material, digest
E—_—
and add
alkaline
2 solution
Negative
Confirm the tested ¢
samples are
totally dissolved Get 50cm’ sample Definite temp.
¢ extraction
Make up with ¢ ¢
deionized water Boiling water Cool and filter
¢ extraction the extract

Gnalyzed by ICP—OES> l

Make up with deionized
water and add diphenyl-
carbazide solution

<:::Analyzed by UV—VISj::)

Remarks:
*1: List Of Appropriate Acid:
Material Acid Added For Digestion
Polymers HNO; HC1, HF, H,0, H3BO;
Metals HNO; HC1, HF
Electronics HNO; HC1, H,0, HBF,

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

End Of Report
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Intertek

Number : TWNC00182561

Test Conducted

Photo
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Intertek

Test Report Number : TWNC00182560

Applicant: Littelfuse, Philippines Inc. Date : Nov 22, 2010
LIMA Technology Center, Lipa City,
Malvar, Batangas

Sample Description:
One (1) group of submitted samples said to be

Part Description : Tin Anode (metal)
Part Number : 010113

Date Sample Received : Nov 17, 2010
Date Test Started : Nov 17, 2010

Test Conducted
As requested by the applicant, for details please refer to attached pages.

Authorized By:
On Behalf Of Intertek Testing Services
Taiwan Limited

This report shall not be reproduced

K. Y. Liang except in full, without the written
Director approval of the laboratory.
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Intertek

Number : TWNC00182560

Test Conducted

(I) Test Result Summary

Result (ppm)

Testing Item

Silvery Metal

Heavy Metal

Cadmium (Cd) content ND
Lead (Pb) content 71
Mercury (Hg) content ND
Chromium VI (Cr®") content (mg/kg with 50cm?) Negative (< 0.02) (#)
Remarks: ppm = Parts per million based on weight of tested sample = mg/kg
ND = Not detected

< Less than

mg/kg with 50cm? = milligram per kilogram with 50 square centimetre
Negative = A negative test result indicated positive observation
was not found at the time of testing.
# = Due to the insufficient sample area, reduced total sample
surface of 10 cm? was used and the dilution factor was
adjusted accordingly.

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

Date Sample Received : Nov 17, 2010
Testing Period : Nov 17, 2010 To Nov 22, 2010

(0I) RoOHS Reqguirement:

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)

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

Test Conducted

(1)

Test Method:

Number

TWNC00182560

Testing Item Testing Method Reporting Limit

With reference to IEC 62321 edition

Cadmium (Cd) 1:0:2008 inlclauge 8/9/%0, by

content microwave digestion uptll the tested 2 ppm
samples are totally dissolved and
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 2 ppm
samples are totally dissolved and
determined by ICP-OES.
With reference to IEC 62321 edition

Mercury (Hg) 1:0:2098 in c}ause 7, by microwave

content dlgestlonluntll the tested s;mples are 2 ppm
totally dissolved and determined by
ICP-0OES.
With reference to IEC 62321 edition

Chromium VI (Cr®") [1.0:2008 in annex B, by boiling water 0.02

content extraction and determined by UV-Vis mg/kg with 50cm?
spectrophotometer.

Remark: Reporting limit = Quantitation limit of analyte in sample

Intertek Testing Services Taiwan Ltd.

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

2EABERBRROERLF
114 BT RHEIR I 423 5% 8 1

Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401
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Intertek

Number : TWNC00182560
Test Conducted
(IV) Measurement Flowchart:

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

Sampling/grinding or cutting

v v

Cd/Pb/Hg cr®
Polymers /
¢ Metal | Electronics
For different
material, digest
the sample with
appro r?ate acid™ By spot test Weigh sample
pPpTop and add
alkaline
- solution
Negative
Confirm the tested ¢
samples are
totally dissolved Get 50cm’ sample Definite temp.
¢ extraction
Make up with ¢ ¢
deionized water Boiling water Cool and filter
¢ extraction the extract

C—\nalyzed by ICP—OES> l

Make up with deionized
water and add diphenyl-
carbazide solution

Remarks : (Analyzed by UV-VIS >

*1: List Of Appropriate Acid:

Material Acid Added For Digestion
Polymers HNO; HC1, HF, H,0, H3BO;
Metals HNO; HC1, HF
Electronics HNO5 HC1, H,0, HBF,

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

End Of Report
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Intertek

Number : TWNC00182560

Test Conducted

Photo
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Intertek

Test Report Number : TWNC00182559

Applicant: Littelfuse, Philippines Inc. Date : Nov 22, 2010
LIMA Technology Center, Lipa City,
Malvar, Batangas

Sample Description:
One (1) group of submitted samples said to be

Part Description : Copper Anode (metal)
Part Number : 010114

Date Sample Received : Nov 17, 2010

Date Test Started : Nov 17, 2010

Test Conducted
As requested by the applicant, for details please refer to attached pages.

Authorized By:
On Behalf Of Intertek Testing Services
Taiwan Limited

This report shall not be reproduced

K. Y. Liang except in full, without the written
Director approval of the laboratory.
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Intertek

Number : TWNC00182559

Test Conducted

(I) Test Result Summary

Result (ppm)

Testing Item

Coppery Metal

Heavy Metal

Cadmium (Cd) content ND
Lead (Pb) content ND
Mercury (Hg) content ND

. N . Negative
Chromium VI (Cr® content (mg/k th 50cm?

e (cx™) (mg/kg wi ) (< 0.02) (#)

Remarks: ppm Parts per million based on weight of tested sample = mg/kg
ND Not detected

< = Less than

mg/kg with 50cm? = milligram per kilogram with 50 square centimetre

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

# = Due to the insufficient sample area, reduced total sample

surface of 25 cm? was used and the dilution factor was
adjusted accordingly.

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

Date Sample Received : Nov 17, 2010
Testing Period : Nov 17, 2010 to Nov 19, 2010

(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)

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

Test Conducted

(1)

Test Method:

Number

TWNC00182559

Testing Item Testing Method Reporting Limit

With reference to IEC 62321 edition

Cadmium (Cd) 1:0:2008 inlclau§e 8/9/?0, by

content microwave digestion uptll the tested 2 ppm
samples are totally dissolved and
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 2 ppm
samples are totally dissolved and
determined by ICP-OES.
With reference to IEC 62321 edition

Mercury (Hg) 1:0:2098 in c}ause 7, by microwave

content dlgestlonluntll the tested s;mples are 2 ppm
totally dissolved and determined by
ICP-0OES.
With reference to IEC 62321 edition

Chromium VI (Cr®") (1.0:2008 in annex B, by boiling water 0.02

content extraction and determined by UV-Vis mg/kg with 50cm?
spectrophotometer.

Remark: Reporting limit = Quantitation limit of analyte in sample

Intertek Testing Services Taiwan Ltd.

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

2EABERBRROERLF
114 BT RHEIR I 423 5% 8 1
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Intertek

Number : TWNC00182559

Test Conducted

(IV) Measurement Flowchart:

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

Sampling/grinding or cutting

v v

Cd/Pb/Hg cr®*
Polymers /
¢ Metal | Electronics
For different
material, digest
E—_—
and add
alkaline
2 solution
Negative
Confirm the tested ¢
samples are
totally dissolved Get 50cm’ sample Definite temp.
¢ extraction
Make up with ¢ ¢
deionized water Boiling water Cool and filter
¢ extraction the extract

Gnalyzed by ICP—OES> l

Make up with deionized
water and add diphenyl-
carbazide solution

<::iAnalyzed by UV—VISj::)

Remarks:
*1: List Of Appropriate Acid:
Material Acid Added For Digestion
Polymers HNO5 HC1, HF, H,0, H;BO;
Metals HNO; HC1, HF
Electronics HNO5 HC1, H,0, HBF,

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

End Of Report
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Number : TWNC00182559

Test Conducted

Photo
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Intertek

Test Report Nunber : TWNC00182432

Applicant: Littel fuse, Philippines Inc. Dat e : Nov 22, 2010
LI MA Technol ogy Center, Lipa Gty,
Mal var, Batangas

Sanpl e Description:
One (1) group of submtted sarrpl es said to be :

Part Description . Sol dermask Green (Peters)
Part Nunber . 090418

Dat e Sanpl e Recei ved : Nov 16, 2010

Date Test Started : Nov 17, 2010

Test Conducted :
As requested by the applicant, for details please refer to attached pages.

Aut hori zed By:
On Behal f OF Intertek Testing Services
Taiwan Limted

This report shall not be reproduced
K. Y. Liang except in full, without the witten
Di rector approval of the |aboratory.
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Intertek

Test Conduct ed

Nunber

(I) Test Result Summary :

TWNC00182432

Testing ltem

Result (ppm

Green Paste

Intertek Testing Services Taiwan Ltd.
8F., No. 423, Ruiguang Rd., Neihu District, Taipei 114, Taiwan, R.O.C.
LEABRBROBRLA
114 Bt R E R 423 5% 8 18
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401

Heavy Met al
Cadmi um (Cd) content ND
Lead (Pb) content ND
Mercury (Hg) content ND
Chromium VI (Cr®) content ND

Pol ybr om nat ed Bi phenyl s ( PBBs)
Monobr om nat ed Bi phenyl s ( MonoBB) ND
Di br om nat ed Bi phenyl s (D BB) ND
Tri brom nated Bi phenyls (Tri BB) ND
Tetrabrom nat ed Bi phenyls (TetraBB) ND
Pent abr om nat ed Bi phenyl s (Pent aBB) ND
Hexabr om nat ed Bi phenyl s ( HexaBB) ND
Hept abr om nat ed Bi phenyl s (Hept aBB) ND
Cct abrom nat ed Bi phenyls (Cct aBB) ND
Nonabr omi nat ed Bi phenyl s ( NonaBB) ND
Decabr om nat ed Bi phenyl (DecaBB) ND

Pol ybr om nat ed Di phenyl Ethers (PBDES)
Monobr oni nat ed Di phenyl Ethers (MonoBDE) ND
Di brom nat ed Di phenyl Ethers (D BDE) ND
Tri brom nated Di phenyl Ethers (Tri BDE) ND
Tetrabromi nated Di phenyl Ethers (TetraBDE) ND
Pent abr om nat ed Di phenyl Ethers (PentaBDE) ND
Hexabr oni nat ed Di phenyl Ethers (HexaBDE) ND
Hept abr om nat ed Di phenyl Ethers (HeptaBDE) ND
Cct abr om nat ed Di phenyl Ethers (Cct aBDE) ND
Nonabr om nat ed Di phenyl Ethers (NonaBDE) ND
Decabrom nat ed Di phenyl Ether (DecaBDE) ND
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Intertek

Nunmber : TWNC00182432
Test Conduct ed

(I) Test Result Summary :

Result (ppm
Green Paste

Testing ltem

Hal ogen Cont ent

Fl uorine (F) ND
Chlorine (d) 649
Bromi ne (Br) ND
| odi ne (1) ND

Parts per mllion based on wet weight of tested sanple =

my/ kg
ND = Not detected

Renar ks: ppm

Responsibility O Chem st :lrene Chiou / Kevin Liu/ Cathy Chen

Dat e Sanpl e Received : Nov 16, 2010
Testing Period : Nov 17, 2010 To Nov 19, 2010

(II) RoHS Requirenent:
Restricted Substances Limts

Cadmi um (Cd) Content . 01% (100ppm
Lead (Pb) Content . 1% (1000ppn)
Mercury (Hg) Content . 1% (1000ppm
Chromium VI (Cr®) Content . 1% (1000ppm)
Pol ybr om nat ed Bi phenyl s ( PBBs) . 1% (1000ppm
Pol ybr om nat ed Di phenyl Ehters (PBDEs) . 1% (1000ppm

O|0|O0|0|0|O

The above limts were quoted from 2002/ 95/ EC and armendnent 2005/618/ EC f or
honmogeneous materi al .
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LEABRBROBRLA
114 Bt R E R 423 5% 8 18
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401




Intertek

Test Conduct ed

(II) Test Method:

Nunber

TWNC00182432

Testing Item Testing Met hod Reporting Limt
Wth reference to I EC 62321 edition
. 1.0:2008 in clause 8/9/10, by

ggg?;ﬁ?1(cn) m crowave digestion until the tested 2 ppm
sanpl es are totally dissolved and
det erm ned by | CP- CES.
Wth reference to I EC 62321 edition
1.0: 2008 in clause 8/9/10, by

Lead (Pb) content m crowave digestion until the tested 2 ppm
sanples are totally dissolved and
determ ned by | CP- CES.
Wth reference to | EC 62321 edition

Mercury ( Hg) 1:0:2098 in c!ause 7, by mcrowave

cont ent digestion until the tested sanples are 2 ppm
totally dissol ved and deterni ned by
| CP- CES.
Wth reference to | EC 62321 edition

Chromium VI (Cr®) |1.0:2008 in annex C, by al kaline 1

cont ent di gesti on and determ ned by W-Vis PPMm
spect rophot onet er
Wth reference to I EC 62321 edition

Pol ybr oni nat ed 1.0:2008 i n annex A, by sol vent

Bi phenyl s ( PBBs) extraction and deternyned py GC- MsD 5 ppm
and further HPLC confirmati on when
necessary.
Wth reference to I EC 62321 edition

Pol ybr om nat ed 1.0: 2008 in annex A, by solvent

Di phenyl Ethers extraction and determ ned by GC MsSD 5 ppm

( PBDES) and further HPLC confirmation when
necessary.
Wth reference to EN 14582: 2007 by

Hal ogen Cont ent calorinetric bomb with oxygen and 50 ppm
det erm ned by ion chromat ography

Renar k:

Reporting limt

= Quantitation limt of analyte in sanple

Intertek Testing Services Taiwan Ltd.

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

SELAERBROERLT
114 BT A EE KK 423 5% 8 18

Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401
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Intertek

Nunmber : TWNC00182432
Test Conduct ed
(IV) Measurenent Flowchart:

Test For Cd/ Pb/ Hg/ Chrom um (VI)/ PBBS/ PBDES Cont ent s
Ref erence Standard: | EC 62321 edition 1.0:2008

Sanpl i ng/ grinding or cutting

v v v

Cd/ Pb/ Hg oot PBBs/ PBDEs
Pol yners /

* Met al el ectronics ¢
For different Wi gh sanpl e and
mat eri al, digest add organi c sol vent
the sanple with .

! . By spot test Wi gh sanpl e
1

appropriate acid and add l

$ al kal i ne

. sol ution By Soxhl et
Negative * :

Confirm the tested v Sol vent | ext ract on
sanpl es are
totally dissol ved Get 50cn? sanpl e Definite tenp.

¢ extraction

¢ ¢ Concentrate the
Make up with extract and make up
dei oni zed wat er By boiling water Cool and filter with organic
extraction the extract sol vent

(Anal yzed by | CP- (]ES> ¢
i (Anal yzed by GC- I\/BD

Make up with dei onized
wat er and add di phenyl -
car bazi de sol ution

(Anal yzed by W-VI S)

Remar ks:
*1: List OF Appropriate Acid:
Mat eri al Aci d Added For Digestion
Pol yner s HNG; HOl |, HF, H,O, HBO;
Met al s HNG; HCl |, HF
El ectronics HNG;, HCl | H,O,, HBF,

*2: If the result of spot test is positive, ChromiumVl would be deternined as detected.
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Intertek

Nunmber : TWNC00182432
Test Conduct ed

(IV) Measurenent Flowchart:

Test For Hal ogen Cont ent
Ref erence Standard : EN 14582

Sanpl i ng/ grindi ng or
cutting

v

Add absorbent in a
calorinmetric bonb &

pl ace wei ghed sanple in
equi pnent

Fill the calorinetric
bonb 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 onmat ogr aphy

End O Report
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Nunmber : TWNC00182432

Test Conduct ed

Phot o
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Test Report Nunmber : TWNC00177044

Applicant: Littel fuse, Philippines Inc. Dat e : Cct 08, 2010
LI MA Technol ogy Center, Lipa Cty,
Mal var, Batangas

Sanpl e Description:
One (1) group of submtted sanples said to be :

Part Description . VWM

Part Nunber . 4501- WM
Dat e Sanpl e Recei ved . Cct 05, 2010
Date Test Started : Cct 05, 2010

Test Conducted :
As requested by the applicant, for details please refer to attached pages.

Aut hori zed By:
On Behal f OF Intertek Testing Services
Taiwan Limted

This report shall not be reproduced
K. Y. Liang except in full, without the witten
Di rector approval of the |aboratory.
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Intertek

Nunmber : TWNC00177044
Test Conduct ed

(I) Test Result Sunmary :

Testing ltem Rez::a; I([r:En)
Heavy Met al
Cadm um (Cd) content ND
Lead (Pb) content ND
Mercury (Hg) content ND
Chromium VI (COr®) content ND
Pol ybr om nat ed Bi phenyls (PBBs)
Monobr oni nat ed Bi phenyl s ( MonoBB) ND
Di brom nat ed Bi phenyl s (D BB) ND
Tri brom nated Bi phenyls (Tri BB) ND
Tetrabrom nat ed Bi phenyls (TetraBB) ND
Pent abr om nat ed Bi phenyl s (Pent aBB) ND
Hexabr om nat ed Bi phenyl s ( HexaBB) ND
Hept abr om nat ed Bi phenyl s (Hept aBB) ND
Cct abrom nat ed Bi phenyls (Oct aBB) ND
Nonabr omi nat ed Bi phenyl s ( NonaBB) ND
Decabr om nat ed Bi phenyl (DecaBB) ND
Pol ybr omi nat ed Di phenyl Ethers (PBDES)
Monobr oni nat ed Di phenyl Ethers ( MonoBDE) ND
Di brom nat ed D phenyl Ethers (D BDE) ND
Tri bromi nated Di phenyl Ethers (Tri BDE) ND
Tetrabrom nated D phenyl Ethers (TetraBDE) ND
Pent abr om nat ed Di phenyl Et hers (Pent aBDE) ND
Hexabr oni nat ed Di phenyl Ethers (HexaBDE) ND
Hept abr om nat ed Di phenyl Ethers (HeptaBDE) ND
Cct abrom nat ed Di phenyl Ethers (Cct aBDE) ND
Nonabr om nat ed Di phenyl Ethers (NonaBDE) ND
Decabr o nat ed Di phenyl Ether (DecaBDE) ND
Hal ogen Cont ent
Fl uori ne (F) ND
Chlorine (d) ND
Brom ne (Br) ND
l odine (1) ND

Remar ks: ppm
ND

Parts per mllion based on wet weight of tested sanple = ng/kg
Not detected

Responsibility OF Chemist :lrene Chiou / Kevin Liu / Cathy Chen

Date Sampl e Received : Cct 04, 2010
Testing Period . Ot 05, 2010 To Cct 07, 2010
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Intertek

Nunber TWNC00177044
Test Conduct ed
(II) RoHS Requirenent:
Restricted Substances Linmts
Cadmi um (Cd) Content 0.01% (100ppm
Lead (Pb) Content 0. 1% (1000ppm
Mercury (Hg) Content 0. 1% (1000ppn)
Chromium VI (Cr®) Content 0. 1% (1000ppm
Pol ybr om nat ed Bi phenyls ( PBBs) 0. 1% (1000ppm
Pol ybr om nat ed Di phenyl Ehters (PBDES) 0. 1% (1000ppm

The above limts were quoted from 2002/ 95/ EC and anmendnent 2005/ 618/ EC for
honbgeneous materi al

(II) Test Method:

Intertek Testing Services Taiwan Ltd.

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

SELAERBROERLT
114 BT A EE KK 423 5% 8 18

Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401

Testing Item Testing Method Reporting Limt
Wth reference to | EC 62321 edition
: 1.0:2008 in clause 8/9/10, by
Cadmi um (Cd) m crowave di gestion until the tested 2 ppm
cont ent :
sanples are totally dissolved and
det ermi ned by | CP- CES.
Wth reference to I EC 62321 edition
1.0: 2008 in clause 8/9/10, by
Lead (Pb) content nm crowave digestion until the tested 2 ppm
sanples are totally dissolved and
det erm ned by | CP- CES.
Wth reference to I EC 62321 edition
Mercury (Hg) 1:0:2098 in c!ause 7, by mcrowave
cont ent digestion until the tested sanples are 2 ppm
totally dissolved and determ ned by
| CP- OES.
Wth reference to | EC 62321 edition
ChromiumVl (Cr®) |1.0:2008 in annex C, by al kaline 1
cont ent di gestion and determ ned by UV-Vis ppm
spect rophot onet er
Page 3 O 7




Intertek

Test Conduct ed

(II) Test Method:

Nunber

TWNC00177044

Testing Item Testing Met hod Reporting Limt

Wth reference to I EC 62321 edition

Pol ybr oni nat ed 1.0:2008 i n annex A, by sol vent

Bi phenyl's ( PBBs) extraction and deternyned py GC- MsD 5 ppm
and further HPLC confirmati on when
necessary.
Wth reference to I EC 62321 edition

Pol ybr om nat ed 1.0: 2008 in annex A, by solvent

Di phenyl Ethers extraction and determ ned by GC- MsSD 5 ppm

( PBDES) and further HPLC confirmation when
necessary.
Wth reference to EN 14582: 2007 by

Hal ogen Cont ent calorinetric bomb with oxygen and 50 ppm
determ ned by ion chromat ography

Remark: Reporting linit

= Quantitation limt of analyte in sanple

Intertek Testing Services Taiwan Ltd.

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

SELAERBROERLT
114 BT A EE KK 423 5% 8 18

Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401

Page 4 O 7




Intertek

Nunmber : TWNC00177044
Test Conduct ed
(IV) Measurenent Flowchart:

Test For Cd/ Pb/ Hg/ Chrom um (VI)/ PBBS/ PBDES Cont ents
Ref erence Standard: | EC 62321 edition 1.0:2008

Sanpl i ng/ grinding or cutting

v v v

Cd/ Pb/ Hg oo PBBs/ PBDEs
Pol yners /

* Met al el ectronics ¢
For different Wi gh sanpl e and
mat eri al, digest add organi c sol vent
the sanple with .

; . By spot test Wi gh sanpl e
1

appropriate acid and add l

$ al kal i ne

- sol ution By Soxhl et
Negative * :

Confirm the tested v Sol vent extr acti on
sanpl es are
totally dissolved Get 50cn” sanmpl e Definite tenp.

¢ extraction

¢ ¢ Concentrate the
Make up with extract and make up
dei oni zed wat er By boiling water Cool and filter with organic
extraction the extract sol vent

(Anal yzed by | CP- GES> ¢
i (Anal yzed by GC- I\/BD

Make up with dei onized
wat er and add di phenyl -
car bazi de sol ution

Remar ks: (Anal yzed by U\/-VIS>

*1: List O Appropriate Acid:

Mat eri al Aci d Added For Digestion
Pol yner s HNG; HO |, HF, H,O,, HBO;
Met al s HNG; HCO |, HF
El ectronics HNG; HCl |, H,O, HBF,

*2: If the result of spot test is positive, ChromumVl would be determ ned as detected.
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Intertek

Nunber
Test Conduct ed
(IV) Measurenent Flowchart:

Test For Hal ogen Cont ent
Ref erence Standard: EN 14582

Sanpl i ng/ grindi ng or
cutting

v

Add absorbent in a
calorinetric bonb &

pl ace wei ghed sanple in
equi pnent

Fill the calorinetric
bonb with oxygen

v

Ignite then | eave the
flask at room
tenperature

v

Transfer the absorbent
into a volunetric flask

v

Make up with dei onized

wat er

Anal yzed by ion
chr onmat ogr aphy

TWNC00177044

Intertek Testing Services Taiwan Ltd.

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

SELAERBROERLT
114 AL RHERE Y 423 57 8 18
Tel: (+886-2) 6602-2888 - 2797-8885 Fax: (+886-2) 6602-2400 - 6602-2401

End O Report
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Nunmber : TWNCO0177044

Test Conduct ed

Phot o
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Validit nown

For Questi
- Please Coh#fct yvith SGS
I WWW.tw.s

Test Report No.: CE/2010/83086 Date : 2010/08/19 Page : 1 of 3

LITTELFUSE INC. L0 X T
8FL., NO. 181, SEC. 2, TIDING BLVD., TAIPEI 114, TAIWAN, R. O. C.

The following sample(s) was/were submitted and identified by/on behalf of the client as :

Sample Description c PGB SERIES

Style/ltem No. - PGB1 & PGB2

Sample Receiving Date . 2010/08/16

Testing Period . 2010/08/16 TO 2010/08/19
Test Result(s) z Please refer to next page(s).

SGS TAIWAN LTD.
Chemical Laboratory - Taipei

Unless otherwise stated the results shown in this test report refer only to the samplefs} tested. This test report cannot be repraduced, except in full, without priar written permission of the Company.
AR B ATERY] » R b R 2 B BT« A AR A A RI 2 ] AR R - > _
This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http-Ja'www,sgs_,ccmfterrns_and_condmons.htm. Mten_tuon
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the ;ompanys ﬁndu:bgs
at the time of jts intervention only and within the limits of Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

M qgmg | Sl-\!ﬁ\:h‘] | Chemical-Taipei 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Talwan /#11t BE FiE T 551 It 84338 ¢ 4 886 (02)2299 3279 f + 886 (02)2299 32?7.? WwwW.sgs.com

Member of the SGS Group (SGS SA)



Test Report o cenoiossoss Date : 2010/08/19  Page: 2 of 3
LITTELFUSE INC.

(A T A

8FL., NO. 181, SEC. 2, TIDING BLVD.,, TAIPE| 114, TAIWAN, R. O. C.

Test Result(s)

PART NAME No.1 ! PGB SERIES

Test Item (s); Unit Method MDL R:s‘;"

o.

Perfluorooctane sulfonates mg/kg |With reference to US EPA 3540C: 10 n.d.

(PFOS) 1996 method for PFOS Content,

PFOS - Acid Analysis was performed by LC/MS.

PFOS — Metal Salt

PFOS — Amide

Note : 1. mg/kg = ppm; 0.1wt% = 1000ppm
2. n.d. = Not Detected
3. MDL = Method Detection Limit

PFOS Reference Information : Directive 2006/122/EC

(1) May not be placed on the market or used as a substance or constituent of preparations in a
concentration equal to or higher than 0.005 % by mass.

(2) May not be placed on the market in semi-finished products or articles, or parts thereof, if the
concentration of PFOS is equal to or higher than 0.1 % by mass calculated with reference to the
mass of structurally or microstructurally distinct parts that contain PFOS or, for textiles or other
coated materials, if the amount of PFOS is equal to or higher than 1ug/m? of the coated material.

Unless otherwise stated the results shawn in this test report refer only to the sample(s) tested. This test report cannot be reproduced, except in full, without prior written permission of the Company.
e fr o I SR R B B - ARG R LA B ER] » AT - oy f

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http:/fwww.sgs.com/terms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Campany’s ﬁndlrlwgs
at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole respansibility is ta its Client and this document does not exanerate parties to a transaction
from exercising all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

T EHR R B 67 e R] | Chemical-Taipel 33 WuChyuan Road, Wuku industrial Zone, Taipei County, Taiwan /&5 L85 14 T %5 TTHEIZ3397 ¢ + aas (02)2299 3279 f+ 886 (0202299 3237 www.sgs.com

Member of the SGS Group (5GS SA)



SGS

Test Report No.: CE/2010/83086 Date : 2010/08/19 Page : 3 of 3

LITTELFUSE INC.

[
8FL.. NO. 181, SEC. 2, TIDING BLVD., TAIPEI 114, TAIWAN. R. O. C. e

Analytical flow chart of Soxhilet extraction (LC/MS) procedure

1) Name of the person who made measurement; Lydia Fu

2) Name of the person in charge of measurement: Shinjyh Chen

B Test Items: PFOS/PFOA - Benzotriazole

Sample pretreatm ent/separation

!

Sample extraction by soxhlet method

'

Concentrate/Dilute Extracted solution

'

Analysis was performed by LC/MS

'

Data

Unless otherwise stated the results shown in this test report refer only to the samplas) tested. This test report cannot be repraduced, except in full, without priar written permission of the Company.
ERAEA AR LS R 2 B - R E RN A AT S » Fon] SR -

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at http/fwww.sgs.com/terms_and_conditions.htm, Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein, Any holder of this Test Report is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction
fram exercising all their rights and obligations under the transaction documents. Any unautharized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

LEMERE R 144t s | Chemicak-Taipel 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Taiwan /6360 1 1 | %00 FH338 ¢ + 886 (02)2299 3279 [+ BB6 (02)2299 3237 www.sgs.com

Member of the SGS Group [SGS SA)



Test Report  no:cezo10m3088  Date - 2010081

LITTELFUSE INC.
8FL., NO. 181, SEC. 2, TIDING BLVD., TAIPEI 114, TAIWAN, R. O. C.

Page : 4 of 4

** End of Report **

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested, This test report cannot be repraduced, except in full, without prior written permission of the Company.
FRIESTTAY] - LS b BRI SRR, 2 B B - A SR A ) 2 2] ATl R -

This Test Report is issued by the Company under its General Conditions of Service printed overleaf or available on request and accessible at httpy//www.sgs.comterms_and_conditions.htm. Attention
is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this Test Report is advised that information contained hereon reflects the Company's findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction

from exercising all their rights and obligations under the transaction documents, Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.
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