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SUNELITE TECHNOLOGY CO.,LTD

The following merchandise was submitted and identified by the vendor as :

Product Name : PCB

Product Type : FR4-86

Product Color : Green

Manufacturer : SUNELITE TECHNOLOGY CO.,LTD

We have tested the submitted sample(s) as requested and the following results were obtained :
Test Required - (According to client’s test specification, please see following sheets in detail.)
Fire Protection Testing

Test Result :
-PLEASE SEE ATTACHED SHEETS-

Date of Receive : SEPTEMBER 28, 2017

Date of Testing - SEPTEMBER 28, 2017 ~ NOVEMBER 09, 2017

Cedon Aag.

Signed for and on behalf of
SGS Taiwan Ltd.

available on request or accessible at hitp:
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Test Requested:
EN 45545-2:2013+A1:2015 Railway applications — Fire protection on railway vehicles Part 2:
Requirements for fire behaviour of materials and components, and testing according to Table 5 —
Material requirement sets (R24) & (R25)

I. Description of Test specimens

Sample Description PCB (FR4-86)

Color Green

Size of sample 141.4mm>10.5mmx1.5mm (T01 EN ISO 4589-2)
P 60mm>60mmx1.5mm (T16 EN 60695-2-11)

II. Summary of test results

Short name of
requirement set Test method reference Parameter Unit Test results *
(used for)
R24 i Oxygen content % >60
EN ISO 4589-2 OI
R25 T16 Glow Wire 850
(EL9) EN 60695-2-11 Temperature, °C

* For the test details, please see the appendix of this test report.

II1. Conclusion
According to the test results, the submitted sample meets the requirement of R24 & R25 (detailed in

Table 5 of EN 45545-2:2013+A1:2015) for a HL.3 Hazard Level Classification.
Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R24

sharimameior Test method Requirement
requirement set Parameter Unit N HL1 | HL.Z | HL3
reference Definition
(used for)
T01 Oxygen b, 5
e EN ISO 4589-2 01 |  content % KRR =4y R B

Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R25
Short name of

Test method Parameter Unit Requirement HL1 | HL2 | L3

rqulli;:gl?g)%t reference Definition
R25 T16 Glow Wire ..
(EL9) EN 60695-2-11 Temperature °C Natmom 2 | =0 | &0
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APPENDIX 1: T01 EN ISO 4589-2:1999+A1:2006 Determination of burning behaviour by oxygen
Index Part 2: Ambient temperature test

1. Conditioning
T: 23+2°C, R.H: 50+£5%, at least 88 h.

2. Test results
1) Select initial oxygen concentration(in accordance with 8.1.3): 32%
2) Determining the Preliminary Oxygen Concentration(Till pair of oxygen concentrations which gives

opposite response differs by <1%, in accordance with 8.5)
Oxygen concentration, %
) 32 40 50 60 61
Burnt length, (mm) <50 <50 <50 <50 <50
Response, (“X” or “0™) 0 0 0 0 O
3) In our opinion, the OI is >60% (V/V).
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APPENDIX 2: T16 EN 60695-2-11 Fire hazard testing—Part 2-11: Glowing/hot-wire based test
methods Glow-wire flammability test method for end-products
1. Conditioning
Prior to testing, the sample was conditioned 24 hours at temperatures of 15~35°C and at a relative
humidity of 45~75%.
At time to testing, Temperature between 15°C ~ 35°C and Relative humidity less than or equal to 75 %.

2. Test results

Temperature of the glow-wire (°C) 650 | 700 | 750 | 800 | 850

Duration (t;) from the beginning of tip application up to the
time at which the test specimen or the specified layer placed | NI | NI | NI | NI | NI
below it ignites (s)

Duration (t;) from the beginning of tip application up to the
time when flames extinguish during or after the period of | NI | NI | NI | NI | NI
application (s)

Whether the test specimen extinguishes by virtue of most of the

flaming material being withdrawn with the glow-wire DU 1B ) D | DR | N

Whether ignite the specified layer placed underneath the test
specimen or not

No | No | No | No | No

Whether the test specimen is totally burned No | No | No | No | No

Observations: None

Remark: NI--- Not ignition; NA---Not applicable

3. Conclusion
In accordance with test results, the submitted sample: GWEPT: 850

available on re

This document is issued by the CompanEv) subject to its General Conditions of Service printed overleaf, uest or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at -and-Cor e 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 fo its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alweration, 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 fest report refer only to the sample(s) tested. 'i 7 4 33 2 2
35, Wu Chyuan Road, { New Tainei Industrial Park ) Wu Ku District, New Taipei City, Taiwan /47 3 77 A 1% B (A7 Jb & % B | ) A4 88 359%
& AR S A 4 A TR 8] | (886-2) 2298-3355 f (886-2) 2299-7857 WWW.SgS. W

Member of SGS Group

1010



Material & Engineering Laboratory-Taipei

TEST REPORT

N0 OO O A
REPORT NO. : HV-17-05658

PAGE : 5 OF 5
REPORT DATE : Nov. 09, 2017

Test Photo -

subject to its General Conditions of Service printed overleaf, avallable on request or accessible at hitp: IEM sgs.com/en/Terms-and-Conditions.aspx

ject {o Terms and Conditions for Electronic Documents at -and- - 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 reﬁects 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 respansibility 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 document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
or falsnﬂcatmn of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless othermse stated the results

This document is issued by the Compang
and, for electronic format documents, subj

alteration, forge
shown in thﬁs%egreport refer only to the sample(s) tested. -1 7 4 3 3 2 1
S Taiwan Lid. | 35, Wu Chyuan Road, | New Taipei Industrial Park ) Wu Ku District, New Taipei City, Teiwan /37 3k 77 LI B (gﬁﬂt)ﬁﬁ H E)AHEE359E
ERCE L ﬁ+siiﬂl o ATIRA3 | t(886-2) 22983356 f(B86-7) 22997867 WWW.S0S. T _

il Mernher of SGS Group

1010



Material & Engineering Laboratory-Taipei

TEST REPORT

D0 OO O A
REPORT NO. : HV-17-05659

PAGE : 1 OF 5
REPORT DATE : Nov. 09, 2017
SUNELITE TECHNOLOGY CO., LTD.

The following merchandise was submitted and identified by the vendor as :

Product Name : PCB
Product Type : FR4-NP155F
Product Color : Green

Manufacturer/Vendor : SUNELITE TECHNOLOGY CO., LTD

We have tested the submitted sample(s) as requested and the following results were obtained :
Test Required : (According to client’s test specification, please see following sheets in detail.)
Fire Protection Testing

Test Result :
-PLEASE SEE ATTACHED SHEETS-

Date of Receive : SEPTEMBER 28, 2017

Date of Testing - SEPTEMBER 28, 2017 ~NOVEMBER 09, 2017

f J(m?f

Sign&i for and on behalf of
SGS Taiwan Ltd.
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Test Requested:

EN 45545-2:2013+A1:2015 Railway applications — Fire protection on railway vehicles Part 2:
Requirements for fire behaviour of materials and components, and testing according to Table 5 —

Material requirement sets (R24) & (R25)

I. Description of Test specimens

Sample Description PCB (FR4-155F)
Color Green
Sherof sammile 142.2mmx10.Ilmmx1.6mm (TO1 EN ISO 4589-2)
60mmx*60mmx1.6mm (T16 EN 60695-2-11)
II. Summary of test results
Short name of
requirement set Test method reference Parameter Unit Test results *
(used for)
R24 IS Oxygen content % >60
EN ISO 4589-2 OI
R25 T16 Glow Wire 850
(EL9) EN 60695-2-11 Temperature, °C

* For the test details, please see the appendix of this test report.

I11. Conclusion
According to the test results, the submitted sample meets the requirement of R24 & R25 (detailed in

Table 5 of EN 45545-2:2013+A1:2015) for a HL.3 Hazard Level Classification.
Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R24

Short name of Test method Requirement
requirement set Parameter Unit quiren HL1 | HL2 | HLS
reference Definition
(used for)
TO1 Oxygen v s
Bt EN ISO 45802 OI | content % ARG 48 | 48 | =2

Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R25
Short name of

seqiicementaet | oL g ofondmg | CCMMIEIEIE g | ey | g
(used Bot) reference Definition
R25 T16 Glow Wire ..
(EL9) N 60835:2-11 | TemperaqieesC | Tormmm. | 850 | 85U | 890

This document is issued bc?’ the Compang subject to its General Conditions of Service printed overleaf, available on request or accessible at hittp://www sgs.com/en/Terms-and-Conditions.aspx
and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at http: : : s-and-Conditi -e- 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 transaction from
exercising all their rights and obligations under the transaction documents. This document 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. Unless otherwise stated the results

shown in this test report refer only to the sample(s) tested. -'-, 4 ,3 2 1 9
35, Wu Chyuan Road, | New Taipei Indusirial Park | Wu Ku District, New Taipei City, Teiwan /#7 b T 2% B (F73b & ¥ B B ) A4 #5-353F
& A A A IR 8] | t(B886-2) 2298-3365 f (886-2) 2299-7857 WWW.SgS. tw

Member of SGS Group

1010



Material & Engineering Laboratory-Taipei

TEST REPORT

D 0 0
REPORT NO. : HV-17-05659

PAGE - 3 OF 5

REPORT DATE : Nov. 09, 2017
APPENDIX 1: T01 EN ISO 4589-2:1999+A1:2006 Determination of burning behaviour by oxygen
Index Part 2: Ambient temperature test

1. Conditioning
T: 23£2°C, R.H: 50£5%, at least 88 h.

2. Test results
1) Select initial oxygen concentration(in accordance with 8.1.3): 32%
2) Determining the Preliminary Oxygen Concentration(Till pair of oxygen concentrations which gives

opposite response differs by <1%, in accordance with 8.5)

Oxygen concentration, %
/) 32 40 50 60 61
Burnt length, (mm) <50 <50 <50 <50 <50
Response, (“X” or “0”) O O O O O
3) In our opinion, the OI i1s >60% (V/V).
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APPENDIX 2: T16 EN 60695-2-11 Fire hazard testing—Part 2-11: Glowing/hot-wire based test
methods Glow-wire flammability test method for end-products
1. Conditioning
Prior to testing, the sample was conditioned 24 hours at temperatures of 15~35°C and at a relative
humidity of 45~75%.
At time to testing, Temperature between 15°C ~ 35°C and Relative humidity less than or equal to 75 %.

2. Test results

Temperature of the glow-wire (C) 650 | 700 | 750 | 800 | 850

Duration (t;) from the beginning of tip application up to the
time at which the test specimen or the specified layer placed | NI | NI | NI | NI | NI
below it ignites (s)

Duration (t.) from the beginning of tip application up to the
time when flames extinguish during or after the period of | NI | NI | NI | NI | NI
application (s)

Whether the test specimen extinguishes by virtue of most of the

flaming material being withdrawn with the glow-wire DR | BT | b NG Nl

Whether ignite the specified layer placed underneath the test
specimen or not

Whether the test specimen is totally burned No | No | No | No | No

Observations: None

Remark: NI--- Not ignition; NA---Not applicable

3. Conclusion
In accordance with test results, the submitted sample: GWEPT: 850
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Test Photo :
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SUNELITE TECHNOLOGY CO.,LTD

The following merchandise was submitted and identified by the vendor as :

Product Name : PCB
Product Type : FR4-NP175F
Product Color : Green

Manufacturer/Vendor : SUNELITE TECHNOLOGY CO.,LTD

We have tested the submitted sample(s) as requested and the following results were obtained :
Test Required : (According to client’s test specification, please see following sheets in detail.)

Fire Protection Testing

Test Result :
-PLEASE SEE ATTACHED SHEETS-

Date of Receive : SEPTEMBER 28, 2017

Date of Testing - SEPTEMBER 28, 2017 ~NOVEMBER 09, 2017

Signed for and on behalf of
SGS Taiwan Ltd.
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Test Requested:
EN 45545-2:2013+A1:2015 Railway applications — Fire protection on railway vehicles Part 2:
Requirements for fire behaviour of materials and components, and testing according to Table 5 —
Material requirement sets (R24) & (R25)

I.  Description of Test specimens

Sample Description PCB (FR4-175F)
Color Green
Sizeof sanyple 125.5mmx10.4mmx1.9mm (TO1 EN ISO 4589-2)
60mmx*60mmx=1.9mm (T16 EN 60695-2-11)
II. Summary of test results
Short name of
requirement set Test method reference Parameter Unit Test results *
(used for)
R24 T Oxygen content % >60
EN ISO 4589-2 OI
R25 T16 Glow Wire 350
(EL9) EN 60695-2-11 Temperature, °C

* For the test details, please see the appendix of this test report.

II1. Conclusion
According to the test results, the submitted sample meets the requirement of R24 & R25 (detailed in

Table 5 of EN 45545-2:2013+A1:2015) for a HL3 Hazard Level Classification.
Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R24

Ahortnameol Test method Requirement
requirement set Parameter Unit quiren HL1 | HL.2 | HL3
reference Definition
(used for)
TO1 Oxygen g
o EN ISO 4589-2 01 |  content % Migom 28 | B8 | 32

Test Criteria, EN 45545-2:2013+A1:2015, Table 5, Material requirement sets, R25
Short name of

requirement set st methiod Parameter Unit | Reduirement 0y 5 | gp3
(used for) reference Definition
R25 T16 Glow Wire .
(EL9) EN 60695-2-11 Temperature °C e 850 | 850 | 850
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APPENDIX 1: T01 EN ISO 4589-2:1999+A1:2006 Determination of burning behaviour by oxygen
Index Part 2: Ambient temperature test

1. Conditioning
T: 23+£2°C, R.H: 50£5%, at least 88 h.

2. Test results
1) Select initial oxygen concentration(in accordance with 8.1.3): 32%
2) Determining the Preliminary Oxygen Concentration(Till pair of oxygen concentrations which gives
opposite response differs by <1%, in accordance with 8.5)
Oxygen concentration, %
2% 32 40 50 60 61
Burnt length, (mm) <50 <50 <50 <50 <50
Response, (“X” or “0™) 0 0 @) 0] 0
3) In our opinion, the OI is>60% (V/V).
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APPENDIX 2: T16 EN 60695-2-11 Fire hazard testing—Part 2-11: Glowing/hot-wire based test
methods Glow-wire flammability test method for end-products

1. Conditioning
Prior to testing, the sample was conditioned 24 hours at temperatures of 15~35°C and at a relative

humidity of 45~75%.
At time to testing, Temperature between 15°C ~ 35°C and Relative humidity less than or equal to 75 %.

2. Test results
Temperature of the glow-wire (‘C) 650 | 700 | 750 | 800 | 850

Duration (tj) from the beginning of tip application up to the
time at which the test specimen or the specified layer placed | NI | NI | NI | NI | NI
below it ignites (s)

Duration (t.) from the beginning of tip application up to the
time when flames extinguish during or after the period of | NI | NI | NI | NI | NI
application (s)

Wh ; . :
ejfher the tE.:St specimen extmguxsl_les by virtue o.f most of the NA | NA | NA | NA | NA
flaming material being withdrawn with the glow-wire

Whe_ther ignite the specified layer placed underneath the test No | No | No | No | No
specumen or not

Whether the test specimen is totally burned No | No | No | No | No

Observations: None

Remark: NI--- Not ignition; NA---Not applicable

3. Conclusion
In accordance with test results, the submitted sample: GWEPT: 850
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