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Certificate of non-use of The Controlled Substances

Company name Littelfuse, Inc
Product Covered Thyristor SOT-223 Package
Issue Date June 26, 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.

It is also certified by Littelfuse, Inc., that the products listed in this report do not contain Halogens
and their compounds judged per widely accepted industrial guidelines.

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.

iy [ ot

< Koichiro Yoshﬂoto Senior Product Engineer, Littelfuse, Inc.>

(1) Parts, sub-materials and unit parts
This document covers Thyristor SOT-223 Package, supplied by Littelfuse, LP. Please see
page 2 for the list of products covered.

<Materials used >
Please see table 1 on page 3 and table 2 on page 4 of this document.

(2) The analysis result on all measurable substances
Please see annex 1 through 8 attached to this document.

Remarks :

1. Pb (lead) contained in die attach (item 3) and passivation glass in wafer (item
6) are categorized as exempt in ROHS Annex 5 & 7.

Please refer to Annex 7 of this report for the extract of the applicable exemptions
of RoHS (EU Directive 2002/95/EC)
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Table 1: Littelfuse Part Number covered by this report

Standard (Catalog) Part Number SPECIAL DEVICE P/N
LO103DTRP LO109DTRP S4X8TSRP
Any Special P/N which
LO103DTRP4 LO109DTRP4 S4X8TS1RP has base standard P/N
listed in this table.
LO103MTRP LO109MTRP S4X8TS2RP
LO103MTRP4 LO109MTRP4 S402TSRP S940S6X8TSRP
LO103NTRP LO109NTRP S6X8TSRP
LO103NTRP4 LO109NTRP4 S6X8TS1RP
LO107DTRP S6X8TS2RP
LO107DTRP4 LX803DTRP S602TSRP
LO107MTRP LX803MTRP S8X8TSRP
LO107TMTRP4 LX807DTRP S8X8TS1RP
LO107NTRP LX807MTRP S8X8TS2RP
LO107NTRP4
Table 2: Homogeneous Material Used
_— Name of .
# Description Material Type Analysis data
1 Lead finish Matte-Tin metal | annex 1
2 Molding compound | Epoxy resin plastic | annex 2
annex 3
Pb for this solder application is exempted by
3 Die attach solder metal RoOHS Annex 7.
Please refer to Annex 7 of this report for the RoHS
exemption.
4 Die bonding wire Gold metal | annex 4
5 Lead frame copper alloy | metal | annex5
Silicon metal annex 6
Pb in the report is from passivation glass and is
6 Silicon die aluminum metal exempted by RoHS Annex 5.
Please refer to Annex 7 of this report for the
glass glass RoHS exemption.

June 26, 2011
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Table 3: RoHS-regulated substance in raw materials

See Annex 6 for the detail.

Components Analysis Result
Cd Cr Hg Pb TOTAL
Cadmium Chromium Mercury Lead PBB PBDE HALOGEN
As Component Total <5 < < <2 ppm** <s <s <112
m m m . m m m
(Typical Values) pp pp pp (0.3%7) pp pp pp
Outside lead finish
(Matte-Tin plating)
< 2ppm < 2ppm < 2ppm 49ppm < 5ppm < 5ppm -—-
See Annex 1 for the detail.
Epoxy Resin compound
(mixture of resin, filler and fire retardant)
< 2ppm < 2ppm < 2ppm < 2ppm < 5ppm < 5ppm 112ppm
See Annex 2 for the detail.
Die Attach Solder
(Solder) 3
< 2ppm < 2ppm < 2ppm 92.5% < 5ppm < 5ppm
See Annex 3 for the detail.
Die-bonding Wire
(Gold wire)
< 2ppm < 2ppm < 2ppm < 2ppm < 5ppm < 5ppm < 50ppm
See Annex 4 for the detail.
Lead frame
(Copper Alloy C194)
< 2ppm < 2ppm < 2ppm 16ppm < 5ppm < 5ppm -
See Annex 5 for the detail.
Silicon Die
(Silicon + Metal electrode + passivation) .3
< 2ppm < 2ppm < 2ppm 1.9% < 5ppm < 5ppm < 50ppm

*1 Less than 2 ppm Pb content overall, excluding Pb from the wafer passivation glass on silicon die.

*2 Up to 0.4% of Pb (lead) content overall, including the RoHS-exempted use of Pb

*3 Pb (lead) contained in die-attach solder and passivation glass are exempted from restriction by ROHS Annex 5 & 7.

Please refer to Annex 7 of this report for the applicable exemptions of RoHS (EU Directive 2002/95/EC)
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Annex 1: Analysis Result of Outside Lead Plating Material (Page 1 of 5)

Test Heport No. LPOloagiei Date: 18012011 Page: 1 of 5
CTS Mef. TS 4U015580ceass-Crown
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ROOM 2101, HONG KONG TRADE CERTRE
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[Cormaty Mo B3372h) t+E 039121 2320 f+6 {13) 91218082 wummsyz cam

Member sf1fle SGS Group (3 GS 5A)
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Annex 1: Analysis Result of Outside Lead Plating Material (Page 2 of 5)

Test Report No. LPCHD0g10/11 Date: 18/01/2011 Page: 2 of &
CTS Pef. T8 10188 8uceese-Crown
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Annex 1: Analysis Result of Outside Lead Plating Material (Page 3 of 5)
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Member sf1fle SGS Group (3 GS 5A)
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Annex 1: Analysis Result of Outside Lead Plating Material (Page 4 of 5)

Test Heport No. LPOloagiei Date: 18012011 Page: 4 of 5
CTS Mef. TS 4U015580ceass-Crown
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Member sf1fle SGS Group (3 GS 5A)
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Annex 1: Analysis Result of Outside Lead Plating Material (Page 5 of 5)
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Member sf1fle SGS Group (3 GS 5A)
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Annex 2: Analysis Result of Molding Compound (Page 1 of 7)

Ju

Test Report

Epoxy Moulding Compounds

SGS Job No.

Tested Sample Information
Date of Sample Received
Testing Period

Test Requested
Test Method
Test Results

Conclusion

Signed for and on behalf of
SGS-CSTC Ltd.

No. CANEC1100147901 Date: 17 Jan 2011 Page 1 of 7

HENKEL HUAWEI ELECTRONICS CO.,LTD.
SONGTIAO INDUSTRIAL PARK LIANYUNGANG.JIANGSU,CHINA

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

12938105 - 82

GRB40A-S

13 Jan 2011

13 Jan 2011 - 17 Jan 2011

Selected test(s) as requested by client.
Please refer to next page(s).
Please refer to next page(s).

A:Based on the performed tests on submitted sample(s), the results comply
with the RoHS Directive 2002/95/EC and its subsequent amendments.

Annie Liang
Approved Signatory

ne 2o, 2011

Littelfuse, Inc. ANNEX
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Annex 2: Analysis Result of Molding Compound (Page 2 of 7)

Test Report

Test Results:

ID for specimen 1
Description for specimen 1

A:RcHS Directive 2002/85/EC

Test ltem(s)

Cadmium (Cd)

Lead (Pb)

Mercury (Hg)

Hexavalent Chromium (Crvl) by
alkaline extraction

Sum of PBBs
Monobromobiphenyl
Dibromobiphenyl
Tribromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Octabromobiphenyl
Nonabromobiphenyl
Decabromobiphenyl

Sum of PBDEs
Monobromodiphenyl ether
Dibromodiphenyl ether
Tribromodiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl ether
Hexabromodiphenyl ether
Heptabromodiphenyl ether
Octabromodiphenyl ether
Nonabromodiphenyl ether
Decabromodiphenyl ether

Note:

1. mg/kg = ppm

2. N.D. = Not Detected (< MDL)
3. MDL = Method Detection Limit
4. "-" = Not regulated

No. CANEC1100147901

: CAN11-001479.001
: Dk-grey material

Unit
mg/kg
mg/kg
mgtkg
mg/kg

mg/kg
mg/kg
mg/kg
mgtkg
mgtkg
mgtkg
mg/kg
mg/kg
mg/kg
mg/kg
mgtkg
mgtkg
mgtkg
mg/kg
mg/kg
mg/kg
mgtkg
mgtkg
mgtkg
mg/kg
mgtkg
mgtkg

Test Method (Reference)
IEC 62321:2008, ICP-OES
IEC 62321:2008, ICP-OES
IEC 62321:2008, ICP-OES

IEC 62321:2008, UV-Vis

IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS
IEC 62321:2008, GC-MS

Date: 17 Jan 2011

Result
N.D.
N.D.
N.D.
N.D.

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

Page 2 of 7

MDL

[ACTIN S I )

(SIS B RS R S RS B G s B Gy B & [ & I

oo oo ool

Limit
100
1000
1000
1000

1000

1000

June 26, 2011

Littelfuse, Inc.
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Annex 2: Analysis Result of Molding Compound (Page 3 of 7)

Test Report No. CANEC1100147901 Date: 17 Jan 2011 Page 3 of 7
E:Blementary Analvsis

Test ltem(s) Unit Test Method (Reference) Result MDL
Antimany (Sb) ma/kg EPA 3052:1996, ICP-OES ND. 10
Note:

1. mg/kg = ppm

2. N.D. = Not Detected (< MDL)
3. MDL = Method Detection Limit

C:Hslogen

Test ltem(s) Unit Test Method (Reference) Result MDL
Fluorine (F) makg BS EN 14582:2007, IC N.D. 50
Chlorine (CI) mgkg BS EN 14582:2007, I1C 112 50
Bromine (Br) mglkg BS EN 14582:2007, IC N.D. 50
lodine (l) mglkg BS EN 14582:2007, IC N.D. 50
Note:

1. mg/kg = ppm

2. N.D. = Not Detected (< MDL)
3. MDL = Method Detection Limit

June 26, 2011 Littelfuse, Inc. Annex 2-3
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Annex 2: Analysis Result of Molding Compound (Page 4 of 7)

Test Report

ATTACHMENTS

11 Mame of the person who made testing: Bella ¥Wang / Cutey Yu / Ross Zhan

No. CANEC1100147901

RoHS Tasting Flow Chart

2 Mame of the person In charge of testing: Adarms YU / Ryan Yang

3) These samples were dissolved totally by pre-conditioning method according to below flow chart

[CrB+ and PBEEs/PBDEs test method excluded).

Sample Preparation

|

Sample Measurement

Date: 17 Jan 2011

Page 4 of 7

Ph/Cd/Hy FBBs/PBDES Crét
] F L 4
Acid digestion with Fample salvent i L
microwaver hotplate extraction Nonmatallic Matallic
l l material material
— +
Filtration Concentration/ —— ] O itve
Dilution of extracton | |Adding digestion
¢_[—‘ solutian reagent
)
Solution Residue ! Heating to
; ; BO~H95°C for Boiling water
Filtration extraction extraction
13 Alkali Fusion £ ’ J' *
Dirv Ashing 3 FI\trEltllDﬂ and Adding 1,5-
2y Acid to GC-M5 pH adjustment dipherylcarhazidz
diszolve J' for color
- developrment
Adding 1,5- 3
3 diphenylcarbazide
IGP-OESrALS DATA, for color A red colar
development indicates the
presence of Cré+,
J' If necessany,
; WYis confirm with
DATA LV Vi,
¥ ¥
DATA, Ll DATA

June 26, 2011

Littelfuse, Inc.
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Annex 2: Analysis Result of Molding Compound (Page 5 of 7)

Test Report No. CANEC1100147901 Date: 17 Jan 2011 Page 5 of 7

ATTACHMENTS
Elemenrtary Testing Flow Chart

11 Mame of the personwho made testing: Bella Wang
2} Mame of the person in charge of testing: Adams Yu

Sample cutting / preparation

¥
Sample Measurement

F

Acid digestion

F

Filtration

¥

Solution

ICP-OES/AAAS

DATA

June 26, 2011 Littelfuse, Inc. Annex 2-5
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Annex 2: Analysis Result of Molding Compound (Page 6 of 7)

Test Report No. CANEC1100147901 Date: 17 Jan 2011 Page 6 of 7

ATTACHMENTS
Halogen Testing Flow Chart

1) Mame of the person who made testing: Liang Wang
2) Wame of the person in charge of testing: Michelle Song

| Sample cutting / preparation ‘

[
| Sample Measurement ‘

L i
| Cambustion in axygen bhomb ‘

F

Dissolvied in an absarption solution

1

Filtration

L 4

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

DATA

June 26, 2011 Littelfuse, Inc. Annex 2-6
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Annex 2: Analysis Result of Molding Compound (Page 7 of 7)

Test Report No. CANEC1100147901 Date: 17 Jan 2011 Page 7 of 7

Sample photo:

CANEC1100147901

CAN11-001479.001

5GS authenticate the photo on original report only
** End of Report ™™

June 26, 2011 Littelfuse, Inc. Annex 2-7
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Annex 3: Analysis Result of Die-Attach Solder (Page 1 of 6)

Test Report No: 10211878(8) Date: 14-Oct-10 Page 1 of 6

Heraeus Materials Singapore Pte Ltd
No. 2 Corporation Road, #06-15/16/17 Corporation Place, Singapore 618494

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

Sample Description : PbSn2Ag2.5 Solder Wire

Sample Receiving Date : 05-Oct-10

Testing Period : 07-Oct-10 to 13-Oct-10

Test Requested : In accordance with the RoHS Directive 2002/95/EC, and its amendment
directives.

Test Result(s) : Please refer to next page(s).

Conclusion : Based on the performed tests on submitted sample(s), the results comply

with the RoHS Directive 2002/95/EC and its subsequent amendments.

Signed for and on behalf of
SGS Testing & Control Services Singapore Pte Ltd

Nl
de

¥Y.C. Tham
Laboratory Manager

Test Location: 26 Ayer Rajah Crescent, #07-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format
documents, subject to Terms and Conditions for Electronic Documents at www.sgs comderms e-document him. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this document 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 fransaction 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. Unless otherwise stated the results shown in this test report refer
only to the sample(s) tested and such sample(s) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Control Services Singapore Pte Ltd

6 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www 505.c0mM
Member of 353 Group

June 26, 2011

Littelfuse, Inc.
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Annex 3: Analysis Result of Die-Attach Solder (Page 2 of 6)

Test Report No: 10211878(8) Date: 14-Oct-10 Page 2 of 6
Test Result(s):
Sample Description PbSn2Ag2.5 Solder Wire
Test Iltem(s): Unit Method Results MDL RoHS Limit

Cadmium{Cd) mg/kg |With reference to IEC€2321, nd. 2 100

Ed1:2008. Analysis was

performed by ICP/AES
Lead {Pb) mg/kg |With reference to IEC€2321, 661360.7 2 1000

Ed1:2008. Analysis was

performed by ICP/AES
Mercury (Hg) mg/kg |With reference to IEC62321, n.d. 2 1000

Ed1:2008. Analysis was

performed by ICP/AES
Hexavalent Chromium {CrvI) ---  |With reference to IEC62321, Negative | 0.02 mukg #
(By spot test / boiling water Ed1:2008 and performed by Spot| with 50 cm?®
extraction) test / boiling water extraction surface arsa

method. (see Note 9)
Sum of PBBs mgikg | n.d. - 1000
[Monobromobiphenyl mg'kg n.d. 5 -
Dibromobiphenyl ma/kg n.d. 5 -
Tribromobiphenyl ma/kg | nd. 5 -
Tetrabromobiphenyl mgikg | n.d. 5 -
Hexabromobiphenyl mg/kg | nd. 5 -
Pentabromobiphenyl ma/kg n.d. 5 -
Heptabromobiphenyl ma/kg n.d. 5 -
Qctabromobiphenyl mgikg | n.d. 5 -
Nonabromobiphenyl _________{ mokg by reference to IEC62321 n.d. 5 =
g:::';’)rf;";g'g:e”‘" mgtg Ed1:2008. Analysis was :-3- 5 =
Monobromodiphenyl ether ma/kg performed by GLMS nd. 5 -
Dibromodiphenyl ether mgikg | n.d. 5 -
Tribromodiphenyl ether mo'kg | nd. 5 -
Tetrabromodiphenyl ether mgikg | n.d. 5 -
Pentabromodiphenyl ether ma/kg n.d. 5 -
Hexabromodiphenyl ether ma/kg n.d. 5 -
Heptabromodiphenyl ether ma/kg n.d. 5 -
Octabromodiphenyl ether mgikg | n.d. 5 -
Nonabromodiphenyl ether mgikg n.d. 5 -
Decabromodiphenyl ether ## ma'kg n.d. 5 -

Test Location: 26 Ayer Rajah Crescent, #17-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.comderms e-document htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's finding s 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and

such samplels) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Contral Services Singapore Pte Ltd

26 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www.505.com

Member of 353 Group

June 26, 2011
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Annex 3: Analysis Result of Die-Attach Solder (Page 3 of 6)

Test Report

Note:

No: 10211878(8) Date: 14-Oct-10 Page 3 of 6

(1) mg/kg = ppm ; 0.1wt% = 1000ppm
(2) n.d.= Not Detected
(3) MDL = Method Detection Limit
(4) ## = The exemption of DecaBDE in polymeric application according 2005/717/EC was

overruled by the European Court of Justice by its decision of 01.04.2008. Subsequently

DecaBDE will be included in the sum of PEDE after 01.07.2008.
(5) “-“ = Not regulated
(6) “---*: No unit (Qualitative Test)
(7) * : Exceeds limit
(8) #: Positive means the presence of CrVI on the tested areas.

Negative means the absence of CrVI on the tested areas.
(9) Spot-test:
Negative = Absence of Cr(\V1) coating / surface layer
Positive = Presence of Cr{VI) coating / surface layer
The tested sample should be further verified by boiling-water-extraction method if the spot
test result cannot be confirmed.
Boiling-water extraction:
Negative = Absence of Cr(\V1) coating / surface layer
Positive = Presence of Cr{VI) coating / surface layer
the detected concentration in boiling-water-extraction solution is equal or greater
than 0.02 mg/kg with 50 cm” sample surface area.

Lab Analyst(s): Jojo and Eileen
Remarks: Sample received was totally dissolved by preconditioning method.

Sample photo:
Sample Description : PbSn2Ag2.5 Solder Wire

SGS authenticate the photo on original report only

o

s

2
it

Test Location: 26 Ayer Rajah Crescent, #17-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.comderms e-document htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's finding s 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and

such samplels) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Contral Services Singapore Pte Ltd 26 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www.505.com

Member of 353 Group

June 26, 2011

Littelfuse, Inc.
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Annex 3: Analysis Result Die-Attach Solder (Page 4 of 6)

Test Report No: 10211878(8) Date: 14-Oct-10 Page 5 of 6

Process Flow of Cr{V1) by Boiling Water Extraction (IEC62321)

Add appropriate amount of DI water

Heat to appropriate temperature to extract

)

Cool, filter digestate through filter

I

Add diphenyl-carbazide for color
development

!

A red color indicates the presence of Crvl

Test Location: 26 Ayer Rajah Crescent, #17-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.comderms e-document htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's finding s 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and
such samplels) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Contral Services Singapore Pte Ltd 26 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www.505.com
Member of 353 Group

June 26, 2011 Littelfuse, Inc. Annex 3-4
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Annex 3: Analysis Result Die-Attach Solder (Page 5 of 6)

Test Report No: 10211878(8) Date: 14-Oct-10 Page 5 of 6

Process Flow of Cr{V1) by Boiling Water Extraction (IEC62321)

Add appropriate amount of DI water

Heat to appropriate temperature to extract

)

Cool, filter digestate through filter

I

Add diphenyl-carbazide for color
development

!

A red color indicates the presence of Crvl

Test Location: 26 Ayer Rajah Crescent, #17-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.comderms e-document htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's finding s 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and
such samplels) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Contral Services Singapore Pte Ltd 26 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www.505.com
Member of 353 Group

June 26, 2011 Littelfuse, Inc. Annex 3-5



o4 Littelfuse

Expertise Applied | Answers Delivered

Annex 3: Analysis Result Die-Attach Solder (Page 6 of 6)

Test Report No: 10211878(8) Date: 14-Oct-10 Page 6 of 6

Process Flow of PEBs and PBDEs by GC/MS (IEC 62321)

First Testing Process —  Optional screen process ...... Confirmation process ...—

| Cutting/Preparation |

¥

| Sample Pre-treatment |

| Solvent Extraction |

Concentrate/Dilute extracted
solution

¥
[ Filter |
v

| High Mass Range GC/MS |

¥

| Data |

“**End of Report™*

Test Location: 26 Ayer Rajah Crescent, #17-08, Singapore 139944

This document is issued by the Company under its General Conditions of Service accessible at www.sgs.comderms and conditions.htrm and, for electronic format documents,
subject to Terms and Conditions for Electronic Documents at www.sgs.comderms e-document htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein, Any holder of this document is advised that information contained hereon reflects the Company's finding s 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. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and
such samplels) are retained for 30 days only. This document cannot be reproduced except in full, without prior approval of the Company,

SGS Testing & Contral Services Singapore Pte Ltd 26 Ayer Rajah Crescent #03-07 Singapore 139944 t 465 6379 0111 465 6777 2914 www.505.com
Member of 353 Group

June 26, 2011 Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 1 of 16)

Test Report No. resoso1/Lr-cTSAYAAT1-15562  Issued Date: May 30, 2011

Page 1 of 16

To: HERAEUS ORIENTAL HITEC CO.,LTD.

587-122
Hakik-dong
Nam-gu
Incheon
Korea

The following sample(s) was/wvere submitted and identified by/on behall of the client as:-

Product Name
SGS File No.

Item No./Part No.
Client Reference Date

Received Date
Test Pertorming Date

Test Performed

Test Resuli(s)

Buyer(s)

Comments

Timothy Jeon
Jinhee Kim
Cindy Park

Jerry Jung /Testing Person

Au wire
AYAA11-15562

4N

HD2 (Be), HD3, HD5 (Ce), HD6 (Ca), HAS, HAS, HA9, HAT1, AW7, AW13, AW14,
AW?25, AW29, AWBEX

May 12, 2011

May 13. 2011 to May 30, 2011

8GS Korea tested the sample(s) selected by applicant with following results

This test report contains result performed by subconiracted laboratory in agreement
with the applicani.The resull is marked with crosshalch(#) in this report.

For further details, please refer to following page (s}

AMKOR,HYNIX, ASAHI KASEI,ASE KR,SCK,FLUJITSU,NIGATA SEIMITSU

The client has confirmed that the described client relerence data are the same with the
sample submitled.

SGS Korea Co., Lid.

TFTy

Jetf Jang / Technical Mgr

FDE2 Versiond

SGS Kores Co.Lid. 322 The O valley, 555-8, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Kores 431-080
1482 (0j31 4508 DOD 1482 (0731 4506 05 http=iwvew. syslab. oo kr www kr s0s com.s

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 2 of 16)

Test Report No. resoso1/Lr-cTSAYAAT1-15562  Issued Date: May 30, 2011

Page 2 of 16

Sample No. AYAA11-15562
Sample Description Au wire
ltermn / Part No. 4N
Heavy Molal

Test ltems Unit MDL Results
Cadmium({Cd) mg/kg With reference to IEC 62321:2008,ICP 0.5 N.D
Lead {Pb) mg/kg With reference to IEC 62321:2008,ICP 5 MN.D
Mercury {Hg) mg/kg With reference to IEC 62321:2008,ICP 2 M.D
E';ﬁﬁ;aﬁaﬂ;rce';‘r’;'”c't‘i‘gﬁﬂcrv') By ™ With reference o IEC 62321:2008 - Negative
Beryllium (Be) mg/kg US EPA 30508 (1996).US EPA 6010B{1996).ICP 0.5 N.D
Phosphorous (P) mu/kg US EPA 30508 (1996),US EPA 6010B(1996),ICP 10
Anti Sb mu/kg US EPA 30508 (1996),US EPA 6010B(1996),ICP 10

Test ltems Unit Test Method MDL Results
Monobromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Dibromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Tribromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Tetrabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS A MN.D
Hexabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS A MN.D
Pentabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS A MN.D
Heptabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS A MN.D
Octabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS A MN.D
Nonabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Decabromobiphenyl mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Monobromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Dibromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Tribromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Tetrabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GCG-MS 5] MN.D
Pentabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GCG-MS 5] MN.D
Hexabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GCG-MS 5] MN.D
Heptabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Octabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Nenabromodiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D
Decabromocdiphenyl ether mg/kg With reference to IEC 62321:2008,GC-MS 5 N.D

FDE2 Versiond

SGS Karea Co_,Ltd

322, The O vallsy, 555-8. Hugye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-08

SEE.

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 3 of 16)

Test Report No. resos01/LF-CTSAYAA11-15562  Issued Dale: May 30,2011 Page 3 of 16

Sample No. AYAAT1-15562

Sample Description Au wire

Hem / Part No. AN

Eormaldehyde Contents 3 3
Test ltems Unit Test Method MDL Results

Formaldehyde mg/kg 1SO 14184-1, UV-vis 20 N.D

Test ltems Unit Test Method MDL Results
Di-n-octyl phthalate (DNOF) mg/kg US EPAB061A,GC/MS 50 N.D
Di-isononyl phthalate (DINP) mg/kg US EPAB081A,GC/MS A0 MN.D
Di-isodecyl phthalate (DIDP) mg/kg US EPAB061A,GC/MS 50 N.D
Di-methyl phthalate (DMP) mg/kg US EPAB061A,GC/MS 50 N.D
Di-gthyl phthalate{DEP) mg/kg US EPAB061A,GC/MS 50 N.D
Di-cyclohexyl phthalate (DGHP) mg/kg US EPAB051A,GC/MS 50 N.D
Di-n-hexyl phthalate {DNHP) mg/kg US EPAB0OS1A.GC/IMS A0 MN.D
Di-pentyl phthalate{DPP) mg/kg US EPAB0O51A.GC/MS A0 MN.D
Di-propyl phthalate{ DPrP) mg/kg US EPAB0O51A.GC/MS A0 MN.D
Di-isooctyl phthalate (DIOP) mg/kg US EPAB0O51A.GC/MS A0 MN.D
Di-n-nonyl phthalate {DNP) mg/kg US EPAB081A,GC/MS A0 MN.D
Di-{2-ethylhexyl) adipate (DEHA) mg/kg US EPAB061A,GC/MS 50 M.D

Halogen Contents
Test ltems

Unit Test Method MDL Results
Bromine{Br) mg/kg BS EN 145B82:2007,IC 30 MN.D
Chlorine{Cl) mg/kg BS EN 145B82:2007,IC 30 MN.D
Fluorine{F) mg/kg BS EN 145B82:2007,IC 30 MN.D
lodine(l) mg/kg BS EN 14582:2007,IC A0 MN.D

FO52 Yersiond

SGS Hores Co. Ltd

322, The O valley, 5558 Hogye-dong, Dongan-gu, Anyan

. Gyeonggi-do, Korea 431-08

Member of the SGS Group (Société Générale de Surveilknce)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 4 of 16)

Test Report No. resoso1/LF-cTSAYAATI-15562  Issued Dale: May 30,2011 Page 4 of 16

Sample No. : AYAAT1-15562
Sample Description : Auwire
Item / Part No. HEE
Asbestos
Test ltems Unit Test Method MDL Results
. > With reference to EPA/600/R-93/116 and USP, .
Anthrophylite PLM and ET-IR - MNegative
Crocodolit ** With reference to EPA/600/R-93/116 and USP, _ Negati
rocodolite PLM and FT-IR egative
Amosit ** With reference to EPA/600/R-93/116 and USP, _ Negati
mosile PLM and FT-IR egatve
: * With reference to EPA/600/R-93/116 and USP, _ .
Tremolite PLM and FT-IR Megative
. *x With reference to EPA/600/R-93/116 and USP, _ .
Chrysotile PLM and FT-IR Megative
s *x With reference to EPA/600/R-93/116 and USP, _ .
Actinolite PLM and ET-IR Megative
hlorin rgant n
Test ltems Unit Test Method MDL Results
Polychlorinated Biphenyls (PCBs) mg/kg USEPA 8082 , GCMS E) MN.D
Polychlorinated terphenyls (PCTs) mg/kg USEPA B082 , GG/MS ) N.D
Polychlorinated Naphthalene (PCN) mg/kg EPA B081 A, GC/MS [ M.D
Polymer ldentification
Test ltems Unit Test Method MDL Results
PYC free h FT-IR - Megative

Test ltems Unit Test Method MDL Results
by (BT mgkg DIN 3840713 , GO/MS 0.1 N.C
Bis {tributyltin)oxide (TBTO) mg/kg DIN 38407-13 , GG/MS 0.1 N.D
Tiphenytin (TPRT) mgrkg DIN 3840713 , GO/MS 0.1 N.C

zcne Beplatin I

Test ltems Unit Test Method MDL Results
Trichlorofluoromethane (GFC-11) mg/kg US EPA B260B , GC/MS 0.1 MN.D
Dichlorodifluoromethane {CFC-12) mg/kg US EPA B260B , GC/MS 0.1 MN.D
(1(.:’1':.%—Ir1ic::3igloro—1 .2.2-triflucroethane mg/kg LS EPA B260B . GG/MS 0.1 N.D
Dichlorotetrafluoroethane (CFC-114) mg/kg US EPA B260B , GC/MS 0.1 N.D
Chloropentafluoroethane (CFC-115) mg/kg US EPA B260B , GC/MS 0.1 N.D
Chlorotrifluoromethane (CFC-13) mg/kg US EPA B260B , GC/MS 0.1 N.D
Pentachlorofluoroethane (GFC-111) mg/kg US EPA B260B , GC/MS 0.1 N.D
Tetrachlorodiflucroethane {(CFC-112) | mg/kg US EPA B260B , GC/MS 0.1 N.D
Heptachlorofluoropropane (CFC-211) | mg/kg US EPA 8260B , GC/MS 0.1 N.D

F052 Yersiond SGS Kores Co.Lid. 322 The O valley, 5558, Hogye-dong, Dongan-gu. Anyang-si, Gyeonggi-do, Korea 431-08
Member of the SGS Group (Société Générale de Surveillance]

June 26, 2011 Littelfuse, Inc. Annex 4-4
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Annex 4: Analysis Result of Die-bonding Wire (Page 5 of 16)

Test Report NO. F690501/LF-CTSAYAAT1-15562 Issued Date: May 30, 2011 Page 50l 16
Sample No. : AYAAT1-15562
Sample Description : Auwire
Item / Part No. 4N
Ozone Depleting Substances
Test ltems Unit Test Method MDL Results
Hexachlorodifluoropropane (GFC-212) | mg/kg US EPA B260B , GC/MS 0.1 MDD
zpfg;a‘“'h"’"’“iﬂ“D"’p“’pa”e CFC | maikg US EPA B260B | GGMS 0.1 N.C
;eg)amhIorotetraﬂuoropropane {CFC- mgkg LS EPA B260B . GG/MS 0.1 N.D
Z:ig;wloropentaﬂuoropropane (CFC- | mgrkg LS EPA B260B . GG/MS 0.1 N.D
Z:ig;wIorohexaﬂuoropropane (CFC- | mgrkg LS EPA B260B . GG/MS o1 N.D
Chlorcheptafluoropropane (CFC-217) | mg/kg US EPA B260B , GC/MS 0.1 N.D
1,1,1,2-Tetrachloroethane mg/kg LJS EPA B260B , GC/MS 0.1 M.D
1,1,1-Trichloroethane mg/kg US EPA B260B , GC/MS 0.1 MN.D
1,1,2,2-Tetrachloroethane mgikg US EPA B260B , GC/MS 0.1 N.D
1.1,2-Trichloroethane mg/kg US EPA B260B , GC/MS 0.1 MN.D
1,1-Dichloroethene mg/kg US EPA B260B . GG/MS 0.1 MN.D
1,1-Dichloroethane mg/kg US EPA B260B . GG/MS 0.1 MN.D
11-Dichloropropene mg/kg US EPA B260B , GG/MS 0.1 N.D
1,2,3-Trichloropropane mg/kg US EPA B260B , GC/MS 0.1 N.D
1,2-Dichloroethane mg/kg US EPA B260B , GC/MS 0.1 N.D
1,2-Dichloropropane mg/kg US EPA 8260B , GC/MS 0.1 MN.D
1.3-Dichloropropane mg/kg US EPA B260B , GC/MS 0.1 MN.D
2.2-Dichloropropane mg/kg US EPA 8260B , GC/MS 0.1 M.
Carbon tetrachlorice mg/kg US EPA B260B , GC/MS 0.1 MN.D
Chloroethane mg/kg US EPA B260B , GC/MS 0.1 MN.D
Chiorarorm ma/kg US EPA B260B . GC/IVS 0.1 N.D
Chioromathane ma/kg US EPA B260B , GC/VS 0.1 MN.D
cis-1,2-Dichloroethene mg/kg US EPA B260B , GC/MS 0.1 N.D
cig-1,3- Dichloropropene mg/kg US EPA B260B , GC/MS 0.1 MN.D
Hexachlorobutadiene mg/kg US EPA 8260B , GC/MS 0.1 MN.D
Methylene Chloride mg/kg US EPA B260B , GC/MS 0.1 N.D
Tetrachloroethene mg/kg US EPA B260B , GC/MS 0.1 MN.D
trans-1,2-Dichloroethene mgrkg US EPA 8260B , GC/MS 0.1 N.D
trans-1.2-Dichloropropene mg/kg US EPA B260B , GC/MS 0.1 MN.D
Trichloroethylene mg/kg US EPA B260B , GC/MS 0.1 MN.D
;B;c;r{l)ochlorod|ﬂu0r0methane (Halon- | mg/kg LS EPA B260B . GG/MS 0.1 N.D
Bromotrifluoromethane (Halon-1301) mg/kg US EPA B260B , GC/MS 0.1 MN.D
Sitgg)motetraﬂuoroethane {Halon- [ mg/kg LS EPA B260B . GG/MS 0.1 N.D
Methyl bromide {Halon 1001) mg/kg US EPA B260B , GC/MS 0.1 N.D
Bromochloromethane {Halon 1011) mg/kg US EPA B260B , GC/MS 0.1 N.D
F052 Yersiond SGS Kores Go.Ltd. 322, The O valley, 555-8, Hogye-dung, Dongan-gu, Anyang-si, Gysonggi-do. Korea 431-08
S5,
Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 6 of 16)

Test Report No. resoso1/LF-cTSAYAATI-15562 Issued Dale: May 30,2011 Page 6o 16
Sample No. : AYAAT1-15562
Sample Description : Auwire
Item / Part No. IAN
Ozone Depleting Substances

Test ltems Unit Test Method MDL Results
Dibromodifloromethane {(Halon-1202) | mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-21b2 mg/kg US EPA 8260B , GC/MS 0.1 M.D
HBFC-22b1 mg/kg US EPA 8260B , GC/MS 0.1 M.D
HBFC-21b1 ma/kg US EPA B260B . GG/NS 0.1 N.D
HBFC-121b4 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-122b3 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-123b2 mg/kg U3 EPA B260B , GC/MS 0.1 M.D
HBFGC-124b1 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-131b3 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-132h2 mgrkg US EPA 8260B , GC/MS 0.1 M.D
HBFG-123b1 ma/kg US EPA B260B . GO/VS 0.1 N.D
HBFC-141b2 ma/kg US EPA 82608 . GG/INVS 0.1 N.D
HBFC-142b1 ma/kg US EPA 82608 . GG/INVS 0.1 N.D
HBFC-151b1 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-221b6 mg/kg US EPA B260B , GC/MS 0.1 MN.D
HBFC-222b5 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-223b4 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-224b3 mg/kg US EPA B260B , GC/MS 01 N.D
HBFG 225b2 ma/kg US EPA B260B . GO/VS 0.1 N.D
HBFC-226b1 mg/kg US EPA B260B , GC/MS 0.1 M.D
HBFC-231b5 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-232b4 ma/kg US EPA 82608 . GG/INVS 0.1 N.D
HBFC-233b3 mg/kg US EPA B260B , GC/MS 0.1 M.D
HBFC-234b2 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-235b5 mg/kg US EPA B260B , GC/MS 0.1 MN.D
HBFC-241b4d mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-241b3 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-243b2 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-244b1 mg/kg US EPA B260B , GC/MS 0.1 N.D
HBFC-251b2 mg/kg US EPA B260B , GC/MS 0.1 M.D
HBFG 252b2 ma/kg US EPA B260B . GO/VS 0.1 N.D
HBFC-253b1 mg/kg US EPA B260B , GC/MS 0.1 M.D
HBFC-261b2 mg/kg US EPA B260B , GC/MS 0.1 M.D
HBFC-262b1 mg/kg US EPA 8260B , GC/MS 0.1 N.D
HBFC-271b1 mg/kg US EPA 8260B , GC/MS 0.1 N.D
Hydrochlorofluorocarbon-21 mgrkg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-22 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-31 mg/kg US EPA 8260B , GC/MS 0.1 N.D
FO52 Varsiond SGS Ko Go_Lid. 322 The O walley. 555:8. Hogye-dong Dongan-gu_Anyang-si. Gyeonggl-do_Kores 43108

Member of the SGS Graup {Souiéts Généra\H?EWSurvsiHancsj

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 7 of 16)

Test Report No. resoso1/LF-cTSAYAATI-15562 Issued Dale: May 30,2011 Page 7 of 16
Sample No. : AYAAT1-15562
Sample Description : Auwire
Item / Part No. : 4N
Gzone Depleting Substances

Test tems Unit Test Method MDL Results
Hydrochlorofluorocarbon-121 mgrkg US EPA B260B , GC/MS 0.1 N.D
Hydrochlorofluorocarbon-122 mg/kg US EPA 8260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon-123 mg/ky US EPA B260B . GC/M3 041 N.D
Hydrochlorofluorocarbon- 124 mgrkg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-131 mgrkg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-132b mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-133a mg/kg US EPA B260B . GC/MS 0.1 N.D
Hycrochlorofluorocarbon-141b mg/kg US EPA B260B , GC/MS 0.1 N.D
Hydrochlorofluorocarbon-221 mg/kg US EPA B260B , GC/MS 0.1 N.D
Hydrochlorofluorocarbon-222 mg/kg US EPA 8260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon-223 mg/kg US EPA B260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon- 224 markg US EPA B260B , GC/MS 0.1 M.D
Hydrochloroflucrocarbon- 225¢a markg US EPA B260B , GC/MS 0.1 M.D
Hydrochlorofluorocarbon-225ch mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-226 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-231 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hycdrochlorofluorocarbon-232 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-233 mgrkg US EPA B260B , GC/MS 0.1 N.D
Hydrochlorofluorocarbon-234 mg/kg US EPA B260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon- 235 markg US EPA B260B , GC/MS 0.1 M.D
Hydrochlorofluorocarbon-241 mg/kg US EPA B260B . GC/MS 0.1 MN.D
Hydrochlorofluorocarbon- 242 markg US EPA B260B , GC/MS 0.1 M.D
Hydrochlorofluorocarbon- 243 markg US EPA B260B , GC/MS 0.1 M.D
Hydrochlorofluorocarbon- 244 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-251 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon- 252 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrochlorofluorocarbon-253 mg/kg US EPA 8260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon-261 mg/kg US EPA B260B . GC/MS 0.1 MN.D
Hydrochlorofluorocarbon-262 mg/kg US EPA B260B , GC/MS 0.1 MN.D
Hydrochlorofluorocarbon-271 markg US EPA B260B , GC/MS 0.1 M.D
Hydrofluorocarbon-23 mg/kg US EPA 8260B , GC/MS 0.1 N.D
Hydrofluorocarbon-41 mg/kg US EPA B260B . GC/MS 0.1 MN.D
Hydrofluorocarbon-43-10mee markg US EPA B260B . GC/MS 0.1 MN.D
Hydrofluorocarbon-125 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrofluorocarbon-134 mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrofluorocarbon-134a mg/kg US EPA 8260B , GC/MS 0.1 N.D
Hydrofluorocarbon-MB mg/kg US EPA 8260B , GC/MS 0.1 N.D
Hydrofluorocarbon-143a mg/kg US EPA 8260B , GC/MS 0.1 N.D
FOE2 Versiond SGS Korea Co.Ltd. 322, The O valley, 5558, Hogye-dung, Dongan-gu, Anyang-si, Gyeonagi-do, Korea 43108

Member of the SGS Graup [Société Généra\ﬂ;gswﬁuwsi\laﬂcsj

June 26, 2011 Littelfuse, Inc. Annex 4-7
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Annex 4: Analysis Result of Die-bonding Wire (Page 8 of 16)

Test Report No. resoso1/LF-cTSAYAATI-15562  Issued Dale: May 30,2011 Page 8of 16

Sample No. : AYAAT1-15562
Sample Description : Auwire
Item / Part No. : 4N
Ozone Depleting Substances

Test ltems Unit Test Method MDL Results
Hydrofluorocarbon-152a mg/kg US EPA B260B , GC/MS 0.1 M.D
Hydrofluorocarbon-227ea mg/ky US EPA B260B . GC/M3 0.1 N.D
Hydrofluorocarbon-236fa mg/ky US EPA B260B . GC/M3 0.1 N.D
Hydrofluorocarbon-236ea mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrofluorocarbon-245¢a mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrofluorocarbon-245fa mg/kg US EPA B260B . GC/MS 0.1 N.D
Hydrofluorocarbon-365mfc mgrkg US EPA B260B , GC/MS 0.1 N.O
—) mg/kg US EPA B260B , COVS 0.1 N.D
Fivorocarbon 116 mg/kg US EPA 52608 , GGG 0.1 N.D
Freon 218 mg/kg US EPA B260B . GG/INS 0.1 N.D
Decafluorobutane mg/kg US EPA B260B , GC/MS 0.1 MN.D
Freon 318 mg/kg US EPA B260B . GC/INS 0.1 N.D
Perfluoro-1-butane mg/kg US EPA B260B . GC/MS 0.1 MN.D
Perlluoroisobuiene mg/kg US EPA 82608 . GO/MS 01 N.C
1,4-Dihydrooctafluorobutane mg/kg US EPA B260B , GC/MS 0.1 N.D
Nonafluro- 2-{trifluoromethyl)butane mgrkg US EPA B260B , GC/MS 0.1 N.D
Periuoron-pentans mg/kg US EPA 82608 . GO/MS 01 N.C
2-Perfluoromethylpentane mg/kg US EPA B260B . GC/MS 041 N.D
Perfluorohexane mg/kg US EPA B260B , GC/MS 0.1 MN.D

Test ltems Unit Test Method MDL Results
4-Aminodiphenyl markg LFGB 64 BYL B 82.02.2, GC/MS &HPLC 5 N.D
Benzidine mg/kg LFGB 64 BVLB 82.02.2, GC/MS &HPLC 5 N.D
4-Chloro-o-Toluidine mg/kg LFGB 64 BYL B 82.02.2 ., GC/MS &HPLC 5 MN.D
2-Naphtylamine mg/kg LFCB 64 BVL B 82.02.2, GC/MS &HPLC 5 MN.D
o-Aminoazotoluene mg/kg LFGB 64 BYL B 82.02.2 . GC/MS &HPLC 5 MN.D
2-Amino-4-Nitrotoluene mg/kg LFGB 64 BYL B 82.02.2 , GC/MS &HPLC 5 N.D
p-Chloroaniline mg/kg LFGB 64 BYL B 82.02.2 . GC/MS &HPLC 5 MN.D
2,4-Diaminoanisole mg/kg LFGB 64 BVL B 82.02.2 , GC/MS &HPLC 5 N.D
4,4"-Diaminodiphenylmethane mg/kg LFGB 64 BVL B 82.02.2 , GC/MS &HPLC 5 N.D
3 3-Dichlorobenzidine mg/kg LFGB 64 BYL B 82.02.2 ., GC/MS &HPLC 5 MN.D
3,3-Dimethoxybenzidine mg/kg LFGB 64 BYL B 82.02.2 , GCG/MS &HPLC 5 N.D
3,3-Dimethylbenzidine mg/kg LFGB 64 BYL B 82.02.2 , GCG/MS &HPLC 5 N.D
ag’f;w:thy"4'4"d'am'”°d'phe”5" mg/kg LFGB 64 BYL B 82.02.2 , GG/MS &HPLG 5 N.D
p-Cresidine mg/kg LFCB 64 BVL B 82.02.2, GC/MS &HPLC 5 N.D
4.4'-Methylen-bis-{2-chloroaniline) mg/kg LFGB 64 BVL B 82.02.2 , GC/MS &HPLC 5 N.D

F052 Yersiond SGS Kores Co.Lid. 322 The O valley, 5558, Hogye-dong, Dongan-gu. Anyang-si, Gyeonggi-do, Korea 431-08
Member of the SGS Group (Société Générale de Surveillance]

June 26, 2011 Littelfuse, Inc. Annex 4-8
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Annex 4: Analysis Result of Die-bonding Wire (Page 9 of 16)

Test Report NO. F690501/LF-CTSAYAAT1-15562 Issued Date: May 30, 2011 Page 9ol 16
Sample No. AYAA11-15562
Sample Description Au wire
Item / Part No. IN
Azo Dyes

Test ltems Unit Test Method MDL Results
4,4"-Oxydianiline mg/kg LFCB 64 BVL B 82.02.2,, GG/MS &HPLG 5 N.D
4-Aminodiphenyl mg/kg LFGB 64 BYL B 82.02.2 , GC/MS &HPLC 5 N.D
o-Toluidine mg/kg LFGB 64 BVLB 82.02.2, GC/MS &HPLC 5 MN.D
2 4-Toluenediamine mg/kg LFGB 64 BYL B 82.02.2 ., GC/MS &HPLC 5 MN.D
2,4,5-Trimethylaniline mg/kg LFGB 64 BYL B 82.02.2 , GCG/MS &HPLC 5 N.D
o-Anisidine mg/kg LFGB 64 BVLB 82.02.2, GC/MS &HPLC 5 N.D
4-Aminoazobenzene mg/kg LFGB 64 BYL B 82.02.2 ., GC/MS &HPLC 5 MN.D
2,4-Xylidine mg/kg LFCB 64 BVL B 82.02.2,, GG/MS &HPLG 5 N.D
2,6-Xylidine mg/kg LFCB 64 BVL B 82.02.2,, GG/MS &HPLG 5 N.D
Other(s

Test ltems Unit Test Method MDL Results
PFOA(Perflucrooctanioc acid) mg/kg US EPA 3540C/3550C, LG/MS 1 MN.D
PFOS{Perfluorooctane mg/kg
Sulfonates-Acic/Metal SaltAmide) US EPA 35400/3550G, LOMS 1 N.C
Benzotriazole {UV-320) mg/kg US EPA 3540C, GC/MS 5 N.D

Note :
{1} n.d.= not detected
{2) mo/kg = ppm

{3) MDL = Method Detection Limit

{4) _ = No regulation

{5) ** = Qualitative analysis {No Unit}
(8) * = Boiling-water-extraction:
Megative = Absence of CrV| coating

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

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

FDE2 Versiond

SGS Karea Co_,Ltd

322, The O vallsy, 555-8. Hugye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Korea 431-08

SEE.

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.

Annex 4-9
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Annex 4: Analysis Result of Die-bonding Wire (Page 10 of 16)

Sample No.
Sample Description
Itern / Part No.

Test Hernfs)

AYAA11-15562
Au wire
4N

nit

Radioactive Substances (#) SV hour

Test Report No. resoso1/Lr-cTSAYAAT1-15562  Issued Date: May 30, 2011

Page 10 of 16

Method

Geiger counter

Negative™

FDE2 Versiond

NOTE: (1) N.D.= Not detected
{2) mg/kg= ppm : 0.1wt% = 1000ppm
{3) MDL = Method Detection Limit
{4) -=No regulation
{5) *"=Qualitative analysis {No Unite}
{6) Negative*/Positive* :

The test result of Geiger counter is from comparison between test outcome and environment
. In general .there is little radiation dose existing in environment.
(Radiation dose from environment background usually less than or equal to 0.10+£0.05

background

HSv/ hour)

The test result less than environment background was shown as Negative *, the result greater
than environment background was shown as Positive®.

SGS Karea Co_,Ltd

322, T O valley. 555:9. Hogye-dang. Dongan-qu Anyang i, Gysongyl-do. Korea 431050

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.

Annex 4-10
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FDE2 Versiond

Test Report No. resoso1/Lr-cTsavaa11-15562  Issued Date

Expertise Applied | Answers Delivered

Annex 4

Annex 4-11

Member of the SGS Group (Société Générale de Surveillance)

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 12 of 16)

Test Report No. resoso1/Lr-cTSAYAAT1-15562  Issued Date: May 30, 2011

Page 12 0f 16

Testing Flow Chart for RoHS: Pb/Cd/Hg/Cr**/PBBs & PBDEs Testing

Pb/Cd/Hg PBBs/ PEDEs cr® cr®
Mechanic Sample Mechanic_Sample Mechanic_Sample Mechanic. Sample
14 :
Sample ‘Maasu :
v
Soalvent Extrs
of the Sam
v
Cloan-up: with Hord raction
column ion
v v h ¥
Goneenfration: g bes Adding: T 5-diphenylear
Residue Dilution ol Exiracglion Hea;tmg t? 9(3 95T bazide for color
solution ar gxlraciin develepment
v v ) v
Total digesiinn Filtration Filfration and Ared coler indicalos
4 pH:adjustment thepresence: ob Gt
v v v ¥
i “B-diphen ;
|GR-AES GOIMS e forcolor
& slopmer
v
DATA | |

FDE2 Versiond

Section Chief

ar 100y

SGS Karea Co_,Ltd

Gilsae Yi

The samples were dissolved totally by pre-conditioning method according to above flow chart for Gd,Pb,Hg.

322, The O valley, 555-8, Hugye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Kores 431-080

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 13 of 16)

Test Report No. resoso1/LF-cTSAYAAT1-15562  Issued Dale: May 30,2011 Page 130l 16

Flow Chart for Phthalate Test

Sample pretreatment / Separation

Sample extraction by soxhlet method.

Concentrate / Dilute Extracted solution.

Analysis was performed by GC/MS

QA/QC review/check analysis result

F052 Yersiond SGS Kores Co.Lid. 322 The O valley, 555-8, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Kores 431-080

1482 (0731 4508 DOD 1482 (0731 4506 058 http=iwvrw. sgslab. oo ke www kr 55

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011 Littelfuse, Inc. Annex 4-13
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Annex 4: Analysis Result of Die-bonding Wire (Page 14 of 16)

FDE2 Versiond

Test Report No. resoso1/Lr-cTSAYAAT1-15562  Issued Date: May 30, 2011

Flow Chart for PVC Test

Sample pretreatment / Separation

Flame Test

Sample ana

lyzed by FT-IR

Check wave num

ber of C-Cl Bonding

Cl contents check (If necessary)

QA/QC review/check analysis result

ar 100y

SGS Kores Co.Lid. 322 The O valley, 555-8, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Kores 431-080

Page 14 of 16

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011

Littelfuse, Inc.
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Annex 4: Analysis Result of Die-bonding Wire (Page 15 of 16)

Test Report No. resoso1/LF-cTSAYAAT1-15562 Issued Dale: May 30,2011 Page 150l 16

Flow Chart for PFOS/PFOA Test

Sample pretreatment / Separation

Sample extraction

Concentrate/Dilute Extracted solution

Analysis was performed by HPLC/MS

QA/QC review/check analysis result

ar 100y

F052 Yersiond SGS Kores Co.Lid. 322 The O valley, 555-8, Hogye-dong, Dongan-gu, Anyang-si, Gyeonggi-do, Kores 431-080

Member of the SGS Group (Société Générale de Surveillance)

June 26, 2011 Littelfuse, Inc. Annex 4-15
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Annex 4: Analysis Result of Die-bonding Wire (Page 16 of 16)

¥

FO52 Yersiond

Test Report No. resoso1/LF-CTSAYAA11-15562  Issued Dale: May 30,2011 Page 1601 16

Flow Chart for Halogen Test

Sample screening using XRF.

Liguid containing water (>80%) ?

[NO

Weigh the samples into the combustion boat.

Add absorption solution into the bomb or tube.

Admit O» gas or Oz+Ar>gas and start the combustion.

Yes

Allow during absorption of the burnt gas.

Dilute the solution
(EPA300}

Analyze absorbed solution using lon Chromatography.

LA =Y Te I

SGS Kores Co.Ltd. 322 The O valley, 5558, Hogye-dong. Dongan-gu. Anyang-si, Gysonggh-do, Korea 431-080

Member of the SGS Group (Société Générale de Surveilknce)

June 26, 2011

Littelfuse, Inc.
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Annex 5: Analysis Result of Lead Frame (page 1 of 11)

Test Report No. 2107721/EG Date : Jan 25 2011 Page 1 of 11

LEADFRAME TEGHNOLOGY LIMITED

UNIT 04, G/F., LAl SUN YUEN LONG GENTRE
21 - 35 WANG YIP STREET EAST

YUEN LONG

N.T., HONG KONG

The following sample was submilled and identified on behali of the applicant as:
LEADFRAME MADE OF COPPER ALLGY A194

SGS Job No. : 1436618

Lot No. : 110113

Manufacturer : LEADFRAME TECHNCLOGY LIMITED

Gountry of Origin : HONG KONG

Sample Receiving Date  : JAN 14 2011

Tesling Period : JAN 14 -25 2011

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

Test Method : Please refer 1o next page(s).

Tesi Resulis : Please reler 1o next page(s).

Conclusicn : 1} Based on the performed tesis on submitied sample, the results comply with

the RoHS Directive 2002/95/EG and its subseguent amendments.

4) When tested as specified, the submilled sample complies with the phihalate
reguiremenis under entries 51 and 52 of the Regulation (EC} No. 552/2008
amending Annex XVII of REACH Regulation {EC) No. 1907/20086 {previcusly
resiricled under Directive 2005/84/EC).

Signed for and on behali of
SGS Hong Kong Lid

,if L éfw”:%; % .

Thu Hung Yat, Rodney
Section Manager

This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible at v .e0s.comiterms and conditionsnim and. for
alectranic format decuments, subject to Tarms and Conditions for Elactronic Documents at waw sqeconylame g-gocamsiLhim, Attantion is drawn to the imitstion of liability, indemnification and
jurisdiction issues defined tharain. Any holder of this document is advised that information contained hereon reflects tha Company's findings at the tima of its intarvantion only and within tha limits of
Tlient's instructions. if any. The Company's sole responsibility is to its Cliant and this document doss not axanerate parties to 2 transaction from axarcising all their rights and obligations undar the
transaction documents. This document cannot ba reprduced axcept in full, without prior writlan approval of the Company. Any unautharized alteration, forgery or falsification of the content ar
appearance of this docu ment is unlawful and offenders may be prosecuted to the fullest extant of the Law.

Unless othenwise stated tha results shown in this test rapart refar on ly to the samplejs) tested and such sampla(s) ars rafainad for 30 days oniy.

SGS Hong Kong Ltd|5:F - 8/F & 28F -28/F, Metropole Square, 2 On Yiu Street. Siu Lek Yuen, Shatin, N.T . Hong Kong. t(852) 2334 4481-8 1(852) 2764 3126 www hk sgs com

T Wember of the SGS Group (SGS SA)

June 26, 2011 Littelfuse, Inc.
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Annex 5: Analysis Result of Lead Frame (page 2 of 11)

Test Report
Test result:
1)
ID tor sample 1

Description for sample 1

No. 2107721/EC Dale : Jan 25 2011

: 4120954002

: Metal w/ Silvery Plating (Base: Coppery Metal)

RoHS Directive 2002/95/EC

Page 2 of 11

Test llem(s) : Unit Test Method Resulls  MDL  Limit
Cadmium(Cd) mg/kg With reference to IEC 62321:2008 and n.d. 2 100
performed by ICP-OES
Lead (Pb) mg/kg With reference to IEC 62321:2008 and 16 5 1000
performed by ICP-OES
Mercury (Hg) mg/kg With reference to IEC 62321:2008 and n.d. 2 1000
performed by IGP-OES
Hexavalent Chromium - With reference to IEG 62321:2008 Negative - #
(Crv1)
by spot-lest/ boiling-
waler-exiraclion
mg/kg With reference 1o IEC 82321:2008 and nd. ) 1000
Sum of PBBs performed by GG-MS
) mg/kg With reference 1o IEC 82321:2008 and n.d.
Monobromobiphenyl performed by GG-MS 5
. ! mg/kg With reference 1o IEC 82321:2008 and n.d.
Dibromobiphenyl performed by GG-MS 5
! ) mg/kg With reference 1o IEC 82321:2008 and n.d.
Tribromobiphenyl performed by GG-MS 5
. mg/kg With reference to IEC 62321:2008 and n.d.
Tetrabromobiphenyl performed by GC-MS 5
. mg/kg With reference to IEC 62321:2008 and n.d.
Pentabromobiphenyl performed by GC-MS 5
Hexabromobishenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
phenyl performed by GC-MS
. mg/kg With reference 1o IEC 62321:2008 and n.d.
Heptabromobiphenyl performed by GG-MS 5
) mg/kg With reference 1o IEC 82321:2008 and n.d.
Octabromobiphenyl perlormed by GG-MS 5
Nonabromobichenyl mg/kg With reference 1o IEC 82321:2008 and n.d. 5
pheny performed by GC-MS
Decabromobishenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
phenyl performed by GC-MS
This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible 2t www.egs comiterms and gonditionghtm and, for
alectronic format documants, subject to Tarms and Conditions for Elactronic Documents at v sgsconylaims g-docamauLhln. Attantion is drawn to tha limitation of lizbility. indemnification and

jurisdiction issues defined tharain. Any holder of this document is advised that information contained hereon reflects tha Company's findings at the tima of its intarvantion only and within tha limits of
Tlient's instructions. if any. The Company's sole responsibility is to its Cliant and this document doss not axanerate parties to 2 transaction from axarcising all their rights and obligations undar the
transaction documents. This document cannot ba reprduced axcept in full, without prior writlan approval of the Company. Any unautharized alteration, forgery or falsification of the content ar
appearance of this docu ment is unlawful and offenders may be prosecuted to the fullest extant of the Law.
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 3 of 11
mg/kg With reference 1o IEC 82321:2008 and n.d. 1000
Sum of PBDEs performed by GG-MS i
Monobromodiphenyl mg/kg With reference 1o IEC 82321:2008 and n.d. 5
ether performed by GC-MS
Dibromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Tribromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Tetrabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Pentabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Hexabromodiphenyl mg/kg With reference 1o IEC 82321:2008 and n.d. 5
ether performed by GG-MS
Heptabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Cctabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Nonabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether performed by GC-MS
Decabromodiphenyl mg/kg With reference to IEC 62321:2008 and n.d. 5
ether ## performed by GC-MS
Note :

{1) mgkg = ppm; 0.1wil% = 1000 ppm
{2) n.d. = not detected
{3) MDL = Method Deteclion Limit
{4y ## = The exempticn of DecaBDE in polymeric application according 2005/717/EC was
overruled by the European Gourt of Justice by its decision of 01.04.2008. Subsequently
DecaBDE will be included in the sum of PBDE aiter 01.07.2008
(5) # = Negalive means the absence of GrVI on the tesled areas;
Positive means the presence of CrVI on the fested areas. The detected concentration in
boiling water extraction solulion is equal to or grealer than 0.02 mg/kg with 50 em” sample
surface area
(6) " =" = Nol regulated

This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible at v .e0s.comiterms and conditionsnim and. for
alectranic format decuments, subject to Tarms and Conditions for Elactronic Documents at waw sqeconylame g-gocamsiLhim, Attantion is drawn to the imitstion of liability, indemnification and
jurisdiction issues defined tharain. Any holder of this document is advised that information contained hereon reflects tha Company's findings at the tima of its intarvantion only and within tha limits of
Tlient's instructions. if any. The Company's sole responsibility is to its Cliant and this document doss not axanerate parties to 2 transaction from axarcising all their rights and obligations undar the
transaction documents. This document cannot ba reprduced axcept in full, without prior writlan approval of the Company. Any unautharized alteration, forgery or falsification of the content ar
appearance of this docu ment is unlawful and offenders may be prosecuted to the fullest extant of the Law.

Unless othenwise stated tha results shown in this test rapart refar on ly to the samplejs) tested and such sampla(s) ars rafainad for 30 days oniy.
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 4 of 11
Tesi resuli:
2)
ID for sample 1 © 4120954002

Description for sample 1 : Metal w/ Silvery Plating (Base: Goppery Metal)

PFOS (Perflucrooclane sulionales)

Test ltem(s) Unit Test Method {Reference} 1 MDL
Perflucrooctane sulpheonates (PFOS)
PFOS - Acid With reference to SGS in-
PFOS — Metal Salt mgrkg house method and n.d. 10
PFOS — Amide performed by HPLG-MS
PEOA (Perflucrooctyl Acid)
Test ltem(s) Unit Test Meihod {Relferencel 1 MDL
Perflucrooctyl Acid (PFOA) mg/kg With reference 1o SGS in-

house method and n.d. 10

performed by HPLG-MS

Note :
(1) mg/kg = ppm
{2y n.d. = Nol Delecled (< MDL)
{3) MDL = Method Detection Limit

Reference informaticn: Entry 53 of the Regulation (EC) No. 552/2009 amending Annex XVII of REACH
Regulation (EG) No. 1907/2008 (Formerly Directive 2006/122/EG).

{1) Shall not be placed on the market, or used, as a substance or in mixtures in concentrations equal o or
higher than 0,005% by mass.

{2) Shall not be placed on the market in semi-finished producis or articles, or parts thereot, if the
concentration of PFCS is equal 1o 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 cther coated
materials, if the amount of PFOS is egual fo or higher than 1|Jg/m2 ol the coaled malerial.

This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible at v .e0s.comiterms and conditionsnim and. for
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Tlient's instructions. if any. The Company's sole responsibility is to its Cliant and this document doss not axanerate parties to 2 transaction from axarcising all their rights and obligations undar the
transaction documents. This document cannot ba reprduced axcept in full, without prior writlan approval of the Company. Any unautharized alteration, forgery or falsification of the content ar
appearance of this docu ment is unlawful and offenders may be prosecuted to the fullest extant of the Law.
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 5 of 11
Tesi resuli:
3
ID for sample 1 : 4120854002
Description for sample 1 : Metal w/ Silvery Plating (Base: Coppery Metal)

HBCDD

—

Test llem(s) : Unit Test Method Results D

HBGDD mg-kg With reference to US EPA35500:2007, and n.d. 5
performed by GG-MS

Note :
{1) mg/kg = ppm; 0.1wi1% = 1000 ppm
{2} n.d. = not detecied
{3) MDL = Method Detection Limit

This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible at v .e0s.comiterms and conditionsnim and. for
alectranic format decuments, subject to Tarms and Conditions for Elactronic Documents at waw sqeconylame g-gocamsiLhim, Attantion is drawn to the imitstion of liability, indemnification and
jurisdiction issues defined tharain. Any holder of this document is advised that information contained hereon reflects tha Company's findings at the tima of its intarvantion only and within tha limits of
Tlient's instructions. if any. The Company's sole responsibility is to its Cliant and this document doss not axanerate parties to 2 transaction from axarcising all their rights and obligations undar the
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appearance of this docu ment is unlawful and offenders may be prosecuted to the fullest extant of the Law.
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: Analysis Result of Lead Frame (page 6 of 11)

Test Report No. 2107721/EG Date : Jan 25 2011 Page 6 of 11
Tesl resulis:
4)
ID for sample 1 : 4120854002
Description for sample 1 : Metal w/ Silvery Plating (Base: Coppery Metal)
Phihalate
Testilem Test Meihod 1 DL Lirnit
Dibutyl Phihalate (DBP) ASTEJ"'STZE}[‘;’S %‘E‘“’_‘&"Sa“"” g 0.003% -
Benzylbulyl Phihalate (BBP) ASTE"'ST;}?;’E? %‘?&@“O” ng  0.003% -
Bis-(2-elhylhexyl) Phihalate (DEHP) ASTE"'ST;}?;’E? %%S' %{gj‘"on g 0.003% -
Total (DBP + BBP + DEHP) <0.01% - 0.1%
Note :

{1) mg/kg = ppm; 0.1% = 1000 ppm

{2} DL = Delection Limit

{3} n.d. = Not Detected (Less than DL}

{1} « =lessihan

{8) % = percentage by weight

{6) - = Not Regulated
This document is issued by the Company subject to its Ganaral Conditions of Servica printed ovarleaf, availabla on request or accessible 2t www.egs comiterms and gonditionghtm and, for
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Annex 5: Analysis Result of Lead Frame (page 7 of 11)

Test Report
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 8 of 11
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 9 of 11
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Test Report No. 2107721/EG Date : Jan 25 2011 Page 10 of 11
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Validit nown
For Questi

Please Cohthict yvith SGS
W twy s

Test Report No. : CE/2010/B2372 Date: 2010/11/18 Page:1of 7

LITE-ON SEMICONDUCTOR CORP. 1000 O 0000
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIM/AN

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

Sample Description : WAFER

Stylefltem No. : THYRISTOR

Sample Receiving Date : 2010/11/11

Testing Period : 2010/11/11 TO 2010/11/18
Test Result(s) :  Please refer to next page(s).

Shgnead for and o
SGITAIWAN LTD, :
Chemical Laborabory mip&i

Unless otherwise statedthe results shown in this test report refer onlytu the samp\e(s) tested This test repor‘t cannot be reproduced, except in full, without prior written permission of the
i S MERERE - SR

¥ ctl Gemera\ Cnndm < 0 prlnled overleaf, ava\lah\e onrequest or accessible at www. sgs.comAerms_and_conditions htm and,
for electronic format documents, subje:t to Terms and Conditions for Electronic Documents at www sgs.comterms_e-docurment. htm, Attention is drawn 1o the Tirmitation of liability,
indernnification and jurisdiction issues defined therein, Any holder of this document is advised that information containe d hereon reflectsthe Company's finding s at the tirme 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. This docurment cannot be reproduced except in full without prior written approval of the Company. 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.

505 Tabwan Ltd
AT RS R B EIR 55 | Chemical-Taipai 33 WuChyuan Road, Wuku Industrial Zanz, Taipai County. Taiwan /& S5

5 1 SR TUERE 208 ¢+ 86 10212259 3275 f+ ARG (0212255 3237 woww 505.COM
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Annex 6: Analysis Result of Silicon Wafer (Page 2 of 7)

Test Report No. : CE/2010/B2372 Date: 2010/11/18 Page:20of 7
LITE-ON SEMICONDUCTOR CORP. 00 OO0
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIWAN
Test Result(s)
PART NAME No.1 . WAFER
Test Item (s): Unit Method MDL Result
No.1
Cadmium {(Cd) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Lead (Pb) mglkg [With reference to IEC 62321: 2008 and 2 19200
performed by ICP-AES.
Mercury (Hg) mg/kg [With reference to IEC 62321: 2008 and 2 n.d.
performed by ICP-AES.
Hexavalent Chromium Cr(VI) by mglkg [With reference to IEC 62321: 2008 and 2 n.d.
alkaline extraction performed by UV-VIS.
Sum of PBBs - n.d.
Monobromobiphenyl 5 n.d.
Dibromobiphenyl 5 n.d.
Tribromobiphenyl 5 n.d.
Tetrabromobiphenyl 5 n.d.
Pentabromobiphenyl 5 n.d.
Hexabromobiphenyl 5 n.d.
Heptabromobiphenyl 5 n.d.
Octabromaobiphenyl 5 n.d.
Nonabromobiphenyl 5 n.d.
Decabromobiphenyl makg With reference to IEC 62321: 2008 and 5 n.d.
Sum of PBDEs performed by GC/MS. - n.d.
Monobromodiphenyl ether 5 n.d.
Dibromodiphenyl ether 5 n.d.
Tribromodiphenyl ether 5 n.d.
Tetrabromodiphenyl ether 5 n.d.
Pentabromodiphenyl ether 5 n.d.
Hexabromodiphenyl ether 5 n.d.
Heptabromodiphenyl ether 5 n.d.
Octabromodiphenyl ether 5 n.d.
Nonabromodiphenyl ether 5 n.d.
Decabromodiphenyl ether 5 n.d.
Unless atherwise stated the results shown in thlsteﬁ report refer onlytu the sample(s) tested This test report cannot be reproduced, except in full, without prior written permission of the
Company. BIFSATRI « AR RIEY GAE o ERE BRS¢ TATANGER -
This dacument is issusd by the Campany subject Io its General Cand tions of Service prlnled overleaf, available on request or accessible at www sgs comAerms_and_conditions htm and,
for electronic farmat docurments, subject to Terms and Conditions for Electronic Documents at www sgs.cormdterms_e-document. htm, Attention is drawn 1o the Tirmitation of liability,
il and s v e f Chnfa st ocions. 1 any Tha G omaty s 5o reaponsbilty 110,13 Chom and i dcurmant dose not semaras pahiss 1o . ansacion o exarcang ol
their rights and obligations under the transaction documents. This document cannot be reproduced exceptin full withut prior writen approval of the Company. 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:
gﬁq;f;Ja-‘;[::‘t d] Chomical-Taipai 33 WuChyuan Road, Wuku Industrial Zone, Taipei County, Taiwan /2308 TR 1 #6E THER 5550  + 806 (0212209 3275 f+ 836 (0212259 3237 www sgs.com
Member of the 5G5 Group [5G5 5A4)
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Annex 6: Analysis Result of Silicon Wafer (Page 3 of 7)

Test Report No. : CE/2010/B2372 Date: 2010/11/18 Page: 3 of 7

LITE-ON SEMICONDUCTOR CORP. 1000 O 0000
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIM/AN

Result
Test Item (s): Unit Method MDL sy
No.1

Halogen
Halogen-Fluorine (F}) 50 n.d.
{CAS No.: 014762-94-8)
Halogen-Chlorine {Cl) 50 n.d.
(CAS No.: 0225337-15-1) malkq | With reference to BS EN 14582:2007.
Halogen-Bromine (Br) 9k9 Analysis was performed by IC. 50 n.d.
{CAS No.: 010097-32-2)
Halogen-lodine (I} 50 n.d.
(CAS No.: 014362-44-8)

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

Unless otherwise statedthe results shown in this test report refer onlytu the samp\e(s) tested This test repor‘t cannot be reproduced, except in full, without prior written permission of the
i S MERERE - SR

¥ ctl Gemera\ Cnndm < 0 prlnled overleaf, ava\lah\e onrequest or accessible at www. sgs.comAerms_and_conditions htm and,
for electronic format documents, subje:t to Terms and Conditions for Electronic Documents at www sgs.comterms_e-docurment. htm, Attention is drawn 1o the Tirmitation of liability,
indernnification and jurisdiction issues defined therein, Any holder of this document is advised that information containe d hereon reflectsthe Company's finding s at the tirme 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. This docurment cannot be reproduced except in full without prior written approval of the Company. 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.

505 Tabwan Ltd
AT RS R B EIR 55 | Chemical-Taipai 33 WuChyuan Road, Wuku Industrial Zanz, Taipai County. Taiwan /& S5

5 1 SR TUERE 208 ¢+ 86 10212259 3275 f+ ARG (0212255 3237 woww 505.COM

Member of the 5G5 Group (5G5 54)
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Annex 6: Analysis Result of Silicon Wafer (Page 4 of 7)

Test Report No.: CE/2010/B2372 Date : 2010/11/18 Page: 4 of 7

LITE-ON SEMICONDUCTOR CORP. 1000 O 0000
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIM/AN

1) These samples were dissolved totally by pre-conditioning method according to below flow chart.
( Cr®* test method excluded )

2) Name of the person who made measurement: Climbgreat Yang

3) Name of the person in charge of measurement: Troy Chang

| Cutting / Preparation

:

| Sample Measurement [

H cré*
Pb-Cd g
¥ h J ¥
Acid digestion by suitable acid Microwave digestion with Add appropriate amount of
depended on different sample
material (as below table) HNO3/HCIVHF digestion reagent
Filtration

Heat to appropriate

temperature to extract

¥ Residue l
Solution

Cool, filter digestate

A through filter
1) Alkali Fusion 1
l 2) HClto dissolve
Add diphenyl-carbazide for
| ICP-AES |
color development
Sample Material Digestion Acid ¥
Steel, copper, aluminum, solder Aqua regia, HNO 5, HCI, HF, H.05 measure the abscrbance
Glass HNO o/HF at 540 nm by VYIS
Gold, platinum, palladium, ceramic | Aqua regia
Silver HNO
Plastic H2504, Ha02, HNO3, HCI
Others Any acid to total digestion

Unless otherwise statedthe results shown in this test report refer onlytu the samp\e(s) tested This test repor‘t cannot be reproduced, except in full, without prior written permission of the
i S MERERE - SR

¥ ctl Gemera\ Cnndm < 0 prlnled overleaf, ava\lah\e onrequest or accessible at www. sgs.comAerms_and_conditions htm and,
for electronic format documents, subje:t to Terms and Conditions for Electronic Documents at www sgs.comterms_e-docurment. htm, Attention is drawn 1o the Tirmitation of liability,
indernnification and jurisdiction issues defined therein, Any holder of this document is advised that information containe d hereon reflectsthe Company's finding s at the tirme 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. This docurment cannot be reproduced except in full without prior written approval of the Company. 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.

505 Tabwan Ltd
AT RS R B EIR 55 | Chemical-Taipai 33 WuChyuan Road, Wuku Industrial Zanz, Taipai County. Taiwan /& S5

5 1 SR TUERE 208 ¢+ 86 10212259 3275 f+ ARG (0212255 3237 woww 505.COM

Member of the 5G5 Group (5G5 54)
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Annex 6: Analysis Result of Silicon Wafer (Page 5 of 7)

No. : CE/2010/B2372 Date: 2010/11/18 Page:50of 7

Test Report

LITE-ON SEMICONDUCTOR CORP.
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIVYAN

PBB/PBDE analytical FLOW CHART

Name of the person who made measurement: Roman Wong
Name of the person in charge of measurement: Troy Chang

1
2)

First testing process —»
| Sample |
Optional screen process ..

. v

| Sample pretreatment |

!

BEHEAEEEE RSB EE TR TR BN SR

Confirmation process

Screen analysis

K% S
(RN

HEREBER A EREBBR LR EEEER

¥

Sample extraction/
Saxhlet method

kg

Concentrate/Dilute
Extracted solution

&

| Filter |

%
| Analysis by GC/MS |

k4

| Issue Report I

Unless otherwise stated the results shown in this test report refer only to the sample(s) te sted. This test report cannot be reproduced, except in full, without prior written permission of the
Company. BFSHHRN « LREHFENFRENREE - SRERIDESTEBEET - THAHGER -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www. sgs.comterms_and_conditions. htm and,
for electronic format documents, subject to Terms and Conditions for Electronic Documents at www sgs.cormdterms_e-docurment. htr, Attention is drawn to the limitation of liability,
indernnification and jurisdiction issues defined therein, Any holder of this document is advised that information containe d hereon reflectsthe Company's finding s at the tirme 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. This docurment cannot be reproduced except in full without prior written approval of the Company. 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.

5G5S Taiwan Ltd
I GEREHE R &5

Chemical-Taipai 33 WuChyuan Road, Wuku Industrial Zonz, Taipai County, Taiwan /& 0RF T TS0 TOMERE 2352 ¢ + 886 (0212299 3275 £+ 885 (0212259 3257 et 55.COM

Member of the 5G5 Group (5G5 54)
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Annex 6: Analysis Result of Silicon Wafer (Page 6 of 7)

Test Report No. : CE/2010/B2372 Date: 2010/11/18 Page:6of 7

LITE-ON SEMICONDUCTOR CORP. 1000 O 0000
28-1, WU SHIN STREET, TA WU LUNG, KEELUNG, TAIM/AN

Analytical flow chart of halogen content

1) Name of the person who made measurement: Rita Chen
2) Name of the person in charge of measurement: Troy Chang

Sample pretreatment / Separation

|

Weighting and putting sample in cell

|

Oxygen Bomb Combustion / Absorption

v

Dilution to fixed volume

|

Analysis was performed by IC

Unless otherwise stated the results shown in this test report refer only to the sample(s) te sted. This test report cannot be reproduced, except in full, without prior written permission of the
Company. BFSHHRN « LREHFENFRENREE - SRERIDESTEBEET - THAHGER -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www. sgs.comterms_and_conditions. htm and,
for electronic format documents, subject to Terms and Conditions for Electronic Documents at www sgs.cormdterms_e-docurment. htr, Attention is drawn to the limitation of liability,
indernnification and jurisdiction issues defined therein, Any holder of this document is advised that information containe d hereon reflectsthe Company's finding s at the tirme 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. This docurment cannot be reproduced except in full without prior written approval of the Company. 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.

5G5 Tatwan Ltd
ST S I IR 4] | Chemical-Taipad 33 WuChyuan Road, Wuku Industrial Zone, Taipai County, Taiwan /& 308 AL

T TR 208 o+ B86 (0212200 3375 f+ 836 (0212285 3237 wind S95.C0M

Member of the 5G5 Group (5G5 54)
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Annex 7: Applicable RoOHS exemptions

13.2,2003 Ollicial Jowmal of the Furepean Union L 37/19

DMIRECTIVE 2002/95/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 27 January 2003
on ilte restriction of the use of certain hazardouws substances in electrical and elecironic equipment

2006.

1. Member Stares shall ensure that, from 1 July 2006, new
electrical and electronic equipment pur on the mavker dees nor
contain lead. mercury, cadmium, hexavalent chromiuwm, poly-
brominawed biphenyls (PBE} or polybrominared diphenyl cihers
(PBUE). Narional measures resrricting or prohibiting rhe use of
these substances in electrival and electronic equipment which
were adopted in line with Community legislation before the
adoption of this Directive may be maintained antii | July

13.2.2003 Official Journal of to be prorected and an overall strategy that in particular
resiricts the vse of cadmium and stimudaces research inw
Artick 4 substitutes should thercfore be implemened. The Roso-

Prevention

132210 5

Paragraph 1 shail not apply to the applicadons listed in
the Annex,

tf the European Unicn

=

ANNEX

Applications of lead, mercury, cadmium and hexavalent chrominm, whick are exempted from the requirements

of Article 4(1}

. Mercury in compact fluorescent lamps not exceeding 5 mg per lamp.

. Mercury in straight (luorescent Jamps for general purposes not exceeding:

— halophosphate 10 oy
— triphosphate with normal lifecine 5 my

wiphosphate with long lifelime 2 mg.

. Mercury in straight fluorescent tamps for special purposes.

. Mercury in other lamps not specilically meniioned in this Annex.

. Lead in glass of cathode vay wbes, elecironic components and luorescent lubes.l

. Lead as an alloving element in steel containing up to 0,35 % lead by weigh, aluminiin cordaining up 1o 0,4 % lead

by weight and as a copper alloy containing up 10 4% lead by weight.

— Lead in high melting temperature type solders (e tinead solder alloys containing more than 83 % h‘]d)’l

o

— lead I solders [or servers, storage and sLOTage aray sysleris {exemplion granied untl I [UB

— lead in solders [or network infrastruciure equipment lor switching, signalling, iransmission as well as newwork
management for Lelecommunication,

— Jead in electronic ceramic parts {e.g. piezoelectronic devices).

. Cadmium plating except for applications banned wnder Directive 91§3387EEC (') amending Divective 767 69/EEC ()

relyring to restrictions am the marketing and use of certain dangerous substances and preparations,

June 26, 2011
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