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JIANGSU KUANGSHUN PHOTOSENSITIVITY NEW-MATERIAL STOCK CO,, LTD.

Huacheng Road 18,Qingyang Industried Area,Jiangyin City,Jiangsu Province

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

solder mask
SGS Job No. :
Model No. :

SP18-015295 - SUZ
KSM-S6188/KSM-18=3:1

Date of Sample Received : 10 May 2018

Testing Period :
Test Requested :
Test Method :

Test Results :

Conclusion :

10 May 2018 - 16 May 2018
Selected test(s) as requested by client.

Please refer to next page(s).
Please refer to next page(s).

Based on the performed tests on submitted sample(s), the results of Cadmium,
Lead, Mercury, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (PBDEs) and Phthalates such as
Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP) and Diisobutyl phthalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU.

Signed for and on behalf of
SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

J o e

Jenny Yao
Approved Signatory

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request 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 al hitp://www.sgs.com/en/Terms-an -Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification ané urisdiction 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 Glient 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 .

Attention: To check the authenticity of testing finspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

20111 | 3"Building,No.889 Yishan Road Xuhui District Shanghai China ~ 200233 tESE (86-21) 61402553 fE&E (86-21)64953679  www.sgsgroup.com.cn

thE - Fif - HICX HILBE889S 3SR WBLE: 200233 tHL (86-21) 61402594  fHL (86-21)61156899 e sgs.china@sgs.com
|
Member of the SGS Group (SGS SA)



Test Report No. SHAEC1809653103

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SN1 SHA18-096531.002  Green liquid

Remarks :
(1) 1 mg/kg = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "-" = Not Regulated

Date: 16 May 2018

Page 2 of 16

RoHS Directive (EU) 2015/863 amending Annex Il to Directive 2011/65/EU

Test Method :  With reference to IEC 62321-4:2013+AMD1:2017, IEC62321-5:2013, IEC62321-7-2:2017, IEC

62321-6:2015 and IEC62321-8:2017, analyzed by ICP-OES, UV-Vis and GC-MS.

Test Item(s) Limit Unit MDL 002
Cadmium (Cd) 100 mg/kg 2 ND
Lead (Pb) 1000 mg/kg 2 ND
Mercury (Hg) 1000 mg/kg 2 ND
Hexavalent Chromium (Cr(VI)) 1000 mg/kg 8 ND
Sum of PBBs 1000 mag/kg - ND
Monobromobiphenyl - mg/kg 5 ND
Dibromobiphenyl - mg/kg 5 ND
Tribromobiphenyl - mg/kg 5 ND
Tetrabromobiphenyl - mag/kg 5 ND
Pentabromobiphenyl - mag/kg 5 ND
Hexabromobiphenyl - mg/kg 5 ND
Heptabromobiphenyl - mg/kg 5 ND
Octabromobiphenyl - mg/kg 5 ND
Nonabromobiphenyl - mag/kg 5 ND
Decabromobiphenyl - mg/kg 5 ND
Sum of PBDEs 1000 mg/kg - ND
Monobromodiphenyl ether - mg/kg 5 ND
Dibromodiphenyl ether - mg/kg 5 ND
Tribromodiphenyl ether - mag/kg 5 ND
Tetrabromodiphenyl ether - mg/kg 5 ND
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Test Report No. SHAEC1809653103 Date: 16 May 2018 Page 3 of 16

Test Item(s) Limit Unit MDL 002
Pentabromodiphenyl ether - mg/kg 5 ND
Hexabromodiphenyl ether - mag/kg 5 ND
Heptabromodiphenyl ether - mg/kg 5 ND
Octabromodiphenyl ether - mg/kg 5 ND
Nonabromodiphenyl ether - mg/kg 5 ND
Decabromodiphenyl ether - mag/kg 5 ND
Di-butyl Phthalate (DBP) 1000 mag/kg 50 ND
Benzyl Butyl Phthalate (BBP) 1000 mg/kg 50 ND
Di-2-Ethyl Hexyl Phthalate (DEHP) 1000 mg/kg 50 ND
Diisobutyl Phthalates (DIBP) 1000 mg/kg 50 ND
Notes :

(1)The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.

IEC 62321 series is equivalent to EN 62321 series
http://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,FSP_LANG
_ID:1258637,25

(2)On 4 June 2015, Commission Directive (EU) 2015/863 was published in the Official Journal of
the European Union (OJEU) to include the phthalates BBP, DBP, DEHP and DIBP into
ANNEX Il of the Rohs Recast Directive. The new law restricts each phthalate to no more than
0.1% in each homogeneous material of an electrical product.

(3)The restriction of DEHP, BBP, DBP and DIBP shall apply to medical devices, including in vitro
medical devices, and monitoring and control instruments, including industrial monitoring and
control instruments, from 22 July 2021.

(4)The restriction of DEHP, BBP, DBP and DIBP shall not apply to cables or spare parts for the
repair, the reuse, the updating of functionalities or upgrading of capacity of EEE placed on the
market before 22 July 2019, and of medical devices, including in vitro medical devices, and
monitoring and control instruments, including industrial monitoring and control
instruments, placed on the market before 22 July 2021.

(5)The restriction of DEHP, BBP and DBP shall not apply to toys which are already subject to
the restriction of DEHP, BBP and DBP through entry 51 of Annex XVII to Regulation (EC) No
1907/2006.

EN 71-3:2013+A2:2017 under European Directive 2009/48/EC-Migration of certain elements (Category lll:for
scrapped-off toy material)

Test Method :  With reference to EN 71-3:2013+A2:2017, analysis was performed by ICP-OES.

Test Item(s) Limit Unit MDL 002
Soluble Chromium (VI) (Cr VI) 0.2 mag/kg 0.18 ND
Soluble Lead (Pb) 160 mg/kg 10 ND
Soluble Antimony (Sb) 560 mg/kg 10 ND
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Test Report No. SHAEC 1809653103 Date: 16 May 2018 Page 4 of 16

Test Item(s) Limit Unit MDL 002
Soluble Arsenic (As) 47 mg/kg 10 ND
Soluble Barium (Ba) 56000 mg/kg 50 98
Soluble Cadmium (Cd) 17 mg/kg 5 ND
Soluble Chromium (IIl) (Cr 111) 460 mg/kg 5 ND
Soluble Mercury (Hg) 94 mg/kg 10 ND
Soluble Selenium (Se) 460 mag/kg 10 ND
Soluble Boron (B) 15000 mg/kg 50 ND
Soluble Cobalt (Co) 130 mg/kg 10 ND
Soluble Manganese (Mn) 15000 mg/kg 50 ND
Soluble Strontium (Sr) 56000 mg/kg 50 ND
Soluble Zinc (Zn) 46000 mg/kg 50 ND
Soluble Copper (Cu) 7700 mag/kg 50 ND
Soluble Aluminum (Al) 70000 mg/kg 50 ND
Soluble Nickel (Ni) 930 mg/kg 10 ND
Soluble Tin (Sn) 180000 mg/kg 4.9 ND
Soluble Organic Tin* - mag/kg - ND
Notes :

(1) Confirmation test of soluble chromium (Ill) & chromium (V1) is not required in case of soluble

chromium does not exceed their requirements as specified in EN 71-3:2013+A2:2017.

(2) *Confirmation test of soluble organic tin is not required in case of soluble tin, after conversion, does not
exceed the soluble organic tin requirement as specified in EN 71-3:2013+A2:2017.

Element(s)

Test Method :  With reference to US EPA 3052:1996, analysis was performed by ICP-OES.

Test ltem(s) Unit MDL 002
Arsenic (As) mg/kg 10 ND

Red Phosphorus

Test Method :  SGS in house method(SHTC- CHEM- SOP -342-T), Analysis was performed by ICP-OES and
Pyrolysis-GC/MS
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Test Report No. SHAEC1809653103 Date: 16 May 2018 Page 5 of 16

Test ltem(s) Unit MDL 002
Red Phosphorus mg/kg 500 ND

Tetrabromobisphenol A (TBBP-A)

Test Method :  With reference to IEC 62321:2008, analysis was performed by GC-MS.

Test ltem(s) Unit MDL 002
Tetrabromobisphenol A (TBBP-A) mg/kg 10 ND

Nonylphenol Ethoxylates (NPEOs), Octylphenol Ethoxylates (OPEQOs).Nonylphenol (NP) and Octylphenol
(OP)

Test Method :  Solvent extraction, analysis was performed by HPLC-MS.

Test Item(s) Unit MDL 002
Nonylphenol ethoxylates (NPEOs) mg/kg 50 ND
Octylphenol ethoxylates (OPEOs) mg/kg 50 ND
Nonylphenol(NP) mg/kg 50 ND
Octylphenol(OP) mg/kg 50 ND
Notes :

(1) NP and NPEOs Reference Information: Entry 46 of Regulation (EC) No 552/2009 amending Annex
XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive 2003/53/EC): Shall
not be placed on the market, or used, as substances or in mixtures in concentrations equal to or greater
than 0,1 % by weight for industrial and institutional cleaning, domestic cleaning, textiles and leather
processing, emulsifier in agricultural teat dips, metal working, manufacturing of pulp and paper, cosmetic
products, other personal care products and co-formulants in pesticides and biocides.

Please refer to Regulation (EC) No 552/2009 to get more detail information
(2) Confirmation was conducted by GC-MS where necessary

PFOS (Perfluorooctane Sulfonates) and PFOA (Perfluorooctanoic Acid)

Test Method :  With reference to US EPA 3550C: 2007, analysis was performed by HPLC-MS.

Test ltem(s) Limit Unit MDL 002
Perfluorooctanesulfonate (PFOS)* 10 mg/kg 10 ND
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Test Report No. SHAEC1809653103 Date: 16 May 2018 Page 6 of 16

Test Item(s) Limit Unit MDL 002
Perfluorooctanoic Acid (PFOA) - mg/kg 10 ND
Notes :

(1) Max. limit specified by commission regulation (EU) No. 757/2010 amending regulation (EC) No
850/2004

(2)* PFOS refer to Perfluorooctanesulfonic acid and its derivatives including Perfluoroctanesulfonic acid,
Perfluoroctane sulfonamide, N-Methylperfluoroctane sulfonamide, N-Ethylperfluoroctane sulfonamide,
N-Methylperfluoroctane sulfonamidoethanol and N-Ethylperfluoroctane sulfonamidoethanol.

Hexabromocyclododecane (HBCDD)

Test Method :  With reference to US EPA 3550C: 2007, analysis was performed by GC-MS.

Test Iltem(s) CAS NO. Unit MDL 002
Hexabromocyclododecane (HBCDD) 25637-99-4, mg/kg 10 ND
3194- 55-6
Phthalates

Test Method :  With reference to EN 14372:2004, analysis was performed by GC-MS.

Test Iltem(s) CAS NO. Unit MDL 002
Dibutyl Phthalate (DBP) 84-74-2 % 0.003 ND
Benzylbutyl Phthalate (BBP) 85-68-7 % 0.003 ND
Bis-(2-ethylhexyl) Phthalate (DEHP) 117-81-7 % 0.003 ND
Diisononyl Phthalate (DINP) 28553-12-0 % 0.01 ND

/68515-48-0
Di-n-octyl Phthalate (DNOP) 117-84-0 % 0.003 ND
Diisodecyl Phthalate (DIDP) 26761-40-0 % 0.01 ND

/68515-49-1
Dimethyl Phthalate (DMP) 131-11-3 % 0.003 ND
Diethyl Phthalate (DEP) 84-66-2 % 0.003 ND
Diisobutyl Phthalate (DIBP) 84-69-5 % 0.003 ND
Di-n-pentyl Phthalates (DnPP) 131-18-0 % 0.003 ND
Dicyclohexyl Phthalate (DCHP) 84-61-7 % 0.003 ND
Diphenyl Phthalate (DPhP) 84-62-8 % 0.003 ND
Dibenzyl Phthalate (DBzP) 523-31-9 % 0.003 ND
Diisooctyl Phthalate (DiOP) 27554-26-3 % 0.01 ND
Dipropyl Phthalate (DPrP) 131-16-8 % 0.003 ND
Dinonyl Phthalate (DNP) 84-76-4 % 0.003 ND
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Test Report No. SHAEC 1809653103 Date: 16 May 2018 Page 7 of 16

Test ltem(s) CAS NO. Unit MDL 002
Di-n-hexyl Phthalate (DnHP) 84-75-3 % 0.003 ND
Notes :

(1) DBP,BBP,DEHP Reference information: Entry 51 of Regulation (EC) No 552/2009 amending Annex
XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive 2005/84/EC):
i) Shall not be used as substances or in mixtures, in concentrations greater than 0.1 % by weight of

the plasticised material, in toys and childcare articles.

ii) Toys and childcare articles containing these phthalates in a concentration greater than 0.1 % by
weight of the plasticised material shall not be placed on the market.

Please refer to Regulation (EC) No 552/2009 to get more detail information

DINP, DNOP, DIDP Reference information: Entry 52 of Regulation (EC) No 552/2009 amending

Annex XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under Directive

2005/84/EC).

i) Shall not be used as substances or in mixtures, in concentrations greater than 0.1 % by weight of
the plasticised material, in toys and childcare articles which can be placed in the mouth by
children.

if) Such toys and childcare articles containing these phthalates in a concentration greater than 0.1 %

by weight of the plasticised material shall not be placed on the market.

Please refer to Regulation (EC) No 552/2009 to get more detail information

Remark:
For EN71-3 test items: Result shown is of the total weight of dried sample.
For other test items: Results shown are of the total weight of wet samples.
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Pb/Cd/Hg/Cr®*/PBBs/PBDEs Testing Flow Chart

1) Name of the person who made testing: Meria Jin/Gary Xu/ Xiaolong Yang/Sielina Song

2) Name of the person in charge of testing: Jan Shi/Myra Ma/Luna Xu/Shara Wang

3) These samples were dissolved totally by pre-conditioning method according to below flow chart.
(Cr6+ and PBBs/PBDEs test method excluded)

Sample Preparation

v

Sample Measurement
[

6+
Pb/Cd/Hg/Cr PBBs/PBDEs v Cr
v v + +
Acid digestion with Sample solvent Nonmetallic Metallic
microwave / hotplate extraction material material
v v ABS/PC/IPVC | Others v
Concentration/ + + Boiling water
Filtration Dilution of extraction Digest ; extraction
solution Dissolving by Iges |ng°a
| ; * ultrasonication 150~160°C +
Adding 1,5-
Solution Residue Filtration v y dipheny?lcarba
Digesting at Separating to .
+ * 60°C by get aqueous zide for color
1) Alkali Fusion / Dry GC-MS ultrasonication phase development
Ashing I | *
2) Acid to dissolve + + UV-Vis
| DATA pH adjustment
— 3 7 v
DATA
ICP-OES/AAS Adding 1,5-
+ diphenylcarbazide for
DATA color development
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ATTACHMENTS
Phthalates Testing Flow Chart

1) Name of the person who made testing: Sherlock Gao
2) Name of the person in charge of testing: Jessy Huang

Sample cutting/preparation

A 4

Sample measurement

A 4

Solvent extraction

A 4

Concentration/Dilution

A 4

Filtration
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ATTACHMENTS
HBCDD Testing Flow Chart

1) Name of the person who made testing: Gary Xu
2) Name of the person in charge of testing: Myra ma
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ATTACHMENTS
PFOS/PFOA Testing Flow Chart

1) Name of the person who made testing: Jane Yang
2) Name of the person in charge of testing: Judy Li
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ATTACHMENTS
TBBP-A Testing Flow Chart

1) Name of the person who made testing: Gary Xu
2) Name of the person in charge of testing: Myra ma
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ATTACHMENTS

Elements Testing Flow Chart

1) Name of the person who made testing: Meria Jin/Sielina Song
2) Name of the person in charge of testing: Luna Xu/Jan Shi
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ATTACHMENTS
NP / OP / NPEOs / OPEOs Testing Flow Chart

1) Name of the person who made testing: Jane Yang
2) Name of the person in charge of testing: Judy Li
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ATTACHMENTS

Red Phosphorus Testing Flow Chart

1) Name of the person who made testing: Sally Liang/ Martin Wu
2) Name of the person in charge of testing: Grace Chen
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