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QUANTITY REMARK 

1 COPPER TUBE / / /  1PCS  

2 COIL / / /  1PCS  

3                       CABLE / / /  mm  

4 COVER / / /  1PCS  

5        

6        

7            

8          













Test Report. No. SZXEC1900345201  Date: 11 Mar 2019. Page 1 of 5.

SHENZHEN BENLI PLASTIC CO., LTD. (HARDWARE PLATING DEPARTMENT).

SHENZHEN DESHUNHONG ELECTRONIC CO., LTD

NO. 10 INDUSTRIAL AVENUE 2ND FOOR BUILDING A ,THE 3RD INDUSTRIAL ZONE, BITOU, SONGGANG 

STREET， BAOAN DISTRICT，SHENZHEN CITY

.

.

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

SGS Job No. : RP19-003443 - SZ.

Date of Sample Received :. 06 Mar 2019.

Testing Period :. 06 Mar 2019 - 11 Mar 2019.

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

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Conclusion :. Based on the performed tests on submitted sample(s), the results of Lead, 

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs), 

Polybrominated diphenyl ethers (PBDEs) comply with the limits as set by RoHS 

Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU..

Tina Fan.

Approved Signatory.

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch.
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Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

SN1. SZX19-003452.001 Silver-gray metal w/ golden plating.

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

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

Test Method :. With reference to IEC 62321-4:2013+A1:2017, IEC62321-5:2013, IEC 62321-7-1:2015, IEC 

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

001.

Cadmium (Cd). 100 mg/kg. 2 ND

Lead (Pb). 1,000 mg/kg. 2 32

Mercury (Hg). 1,000 mg/kg. 2 ND

Hexavalent Chromium (Cr(VI))▼. -. µg/cm². 0.10 ND

Sum of PBBs. 1,000 mg/kg. - ND

Monobromobiphenyl. - mg/kg. 5 ND

Dibromobiphenyl. - mg/kg. 5 ND

Tribromobiphenyl. - mg/kg. 5 ND

Tetrabromobiphenyl. - mg/kg. 5 ND

Pentabromobiphenyl. - mg/kg. 5 ND

Hexabromobiphenyl. - mg/kg. 5 ND

Heptabromobiphenyl. - mg/kg. 5 ND

Octabromobiphenyl. - mg/kg. 5 ND

Nonabromobiphenyl. - mg/kg. 5 ND

Decabromobiphenyl. - mg/kg. 5 ND

Sum of PBDEs. 1,000 mg/kg. - ND

Monobromodiphenyl ether. - mg/kg. 5 ND

Dibromodiphenyl ether. - mg/kg. 5 ND

Tribromodiphenyl ether. - mg/kg. 5 ND

Tetrabromodiphenyl ether. - mg/kg. 5 ND

Pentabromodiphenyl ether. - mg/kg. 5 ND

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 001.

Hexabromodiphenyl ether. - mg/kg. 5 ND

Heptabromodiphenyl ether. - mg/kg. 5 ND

Octabromodiphenyl ether. - mg/kg. 5 ND

Nonabromodiphenyl ether. - mg/kg. 5 ND

Decabromodiphenyl ether. - mg/kg. 5 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:125863

7,25

(2) ▼= a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 μg/cm2. The 

                 sample coating is considered to contain CrVI

           b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 μg/cm2). The 

                 coating is considered a non-CrVI based coating

           c. The result between 0.10 μg/cm2 and 0.13 μg/cm2 is considered to be inconclusive - 

                 unavoidable coating variations may influence the determination.

 

Information on storage conditions and production date of the tested sample is unavailable and thus Cr(VI) 

results represent status of the sample at the time of testing..
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ATTACHMENTS 

Pb/Cd/Hg/Cr6+/PBBs/PBDEs Testing Flow Chart 

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

SZXEC1900345201

SZX19-003452.001.

SGS authenticate the photo on original report only.

*** End of Report ***.
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SHENZHEN BENLI PLASTIC CO., LTD. (HARDWARE PLATING DEPARTMENT).

SHENZHEN DESHUNHONG ELECTRONIC CO., LTD

NO. 10 INDUSTRIAL AVENUE 2ND FOOR BUILDING A ,THE 3RD INDUSTRIAL ZONE, BITOU, SONGGANG 

STREET， BAOAN DISTRICT，SHENZHEN CITY

.

.

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

SGS Job No. : RP19-003443 - SZ.

Date of Sample Received :. 06 Mar 2019.

Testing Period :. 06 Mar 2019 - 11 Mar 2019.

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

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Conclusion :. Based on the performed tests on submitted sample(s), the results of Lead, 

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs), 

Polybrominated diphenyl ethers (PBDEs) comply with the limits as set by RoHS 

Directive (EU) 2015/863 amending Annex II to Directive 2011/65/EU..

Tina Fan.

Approved Signatory.

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch.
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Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

SN1. SZX19-003452.002 Silver-gray plated metal.

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

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

Test Method :. With reference to IEC 62321-4:2013+A1:2017, IEC62321-5:2013, IEC 62321-7-1:2015, IEC 

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

002.

Cadmium (Cd). 100 mg/kg. 2 ND

Lead (Pb). 1,000 mg/kg. 2 32

Mercury (Hg). 1,000 mg/kg. 2 ND

Hexavalent Chromium (Cr(VI))▼. -. µg/cm². 0.10 ND

Sum of PBBs. 1,000 mg/kg. - ND

Monobromobiphenyl. - mg/kg. 5 ND

Dibromobiphenyl. - mg/kg. 5 ND

Tribromobiphenyl. - mg/kg. 5 ND

Tetrabromobiphenyl. - mg/kg. 5 ND

Pentabromobiphenyl. - mg/kg. 5 ND

Hexabromobiphenyl. - mg/kg. 5 ND

Heptabromobiphenyl. - mg/kg. 5 ND

Octabromobiphenyl. - mg/kg. 5 ND

Nonabromobiphenyl. - mg/kg. 5 ND

Decabromobiphenyl. - mg/kg. 5 ND

Sum of PBDEs. 1,000 mg/kg. - ND

Monobromodiphenyl ether. - mg/kg. 5 ND

Dibromodiphenyl ether. - mg/kg. 5 ND

Tribromodiphenyl ether. - mg/kg. 5 ND

Tetrabromodiphenyl ether. - mg/kg. 5 ND

Pentabromodiphenyl ether. - mg/kg. 5 ND

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 002.

Hexabromodiphenyl ether. - mg/kg. 5 ND

Heptabromodiphenyl ether. - mg/kg. 5 ND

Octabromodiphenyl ether. - mg/kg. 5 ND

Nonabromodiphenyl ether. - mg/kg. 5 ND

Decabromodiphenyl ether. - mg/kg. 5 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:125863

7,25

(2) ▼= a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 μg/cm2. The 

                 sample coating is considered to contain CrVI

           b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 μg/cm2). The 

                 coating is considered a non-CrVI based coating

           c. The result between 0.10 μg/cm2 and 0.13 μg/cm2 is considered to be inconclusive - 

                 unavoidable coating variations may influence the determination.

 

Information on storage conditions and production date of the tested sample is unavailable and thus Cr(VI) 

results represent status of the sample at the time of testing..
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ATTACHMENTS 

Pb/Cd/Hg/Cr6+/PBBs/PBDEs Testing Flow Chart 

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

 
 
 
 
 
 

Solution 

Sample Preparation 

Sample Measurement 

Pb/Cd/Hg PBBs/PBDEs 

Sample solvent 
extraction 

Concentration/ 
Dilution of 

extraction solution 

Filtration 

GC-MS 

DATA 

 

ICP-OES/AAS 

Filtration 

Residue 

1) Alkali Fusion / 
Dry Ashing 

2) Acid to dissolve 

Acid digestion with 
microwave/hotplate 

DATA 

ABS/PC/PVC Others 

DATA 

UV-Vis 

Adding 1,5- 
diphenylcarbazide for 

color development 

pH adjustment 

Dissolving by 
ultrasonication 

Separating to 
get aqueous 

phase 

Digesting at 
60°C by 

ultrasonication 

Metallic 
material 

Boiling water 
extraction 

DATA 

UV-Vis 

Adding 1,5- 
diphenylcarba
zide for color 
development 

 

Nonmetallic 
material 

Digesting at 
150~160°C 

Cr6+ 



Test Report. No. SZXEC1900345203  Date: 11 Mar 2019. Page 5 of 5.

Sample photo:.

SZXEC1900345203

SZX19-003452.002.

SGS authenticate the photo on original report only.

*** End of Report ***.



Test Report
Page 1 of 10Report No. A2180259581101003

Applicant �

Address RM.3707-3708 UNITED PLAZA, NO. 1468 NANJING RD(W), SHANGHAI , CHINA

The following sample(s) and sample information was/were submitted and identified by/on the behalf of the
client
Sample Name FEP NP1105

Testing Period

Test Requested

Jan. 16, 2019 to Jan. 19, 2019
Sample Received Date Jan. 16, 2019

As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg), Hexavalent
Chromium(Cr(VI)), Polybrominated Biphenyls(PBBs), Polybrominated Diphenyl
Ethers (PBDEs), Antimony(Sb), Chlorine (Cl), Bromine (Br), Phthalates,
Perfluorooctane Sulfonates (PFOS), Perfluorooctanoic Acid (PFOA),
Hexabromocyclododecane (HBCDD) in the submitted sample(s).

Test Method Please refer to the following page(s).

Please refer to the following page(s).Test Result(s)

********************************************************************************************
Conclusion

Tested Sample According to standard/directive Result

Submitted Sample RoHS Directive 2011/65/EU with amendment
(EU) 2015/863

Pass

********************************************************************************************
Pass means that the results shown on the report comply with the limits set by RoHS Directive 2011/65/EU with
amendment (EU) 2015/863.

Approved by

Tested by Reviewed by

Date Jan. 19, 2019

No. R201801303
Chen kaimin

Centre Testing International Pinbiao(Shanghai) Co., Ltd. No. 1996, Xinjinqiao Road, Pudong New District, Shanghai,China

Lab Manager
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Test Method

Test Item(s) Test Method
Measured

Equipment(s)

Lead(Pb) IEC 62321-5:2013 ICP-OES

Cadmium(Cd) IEC 62321-5:2013 ICP-OES

Mercury(Hg) IEC 62321-4:2013+AMD1:2017 CSV ICP-OES

Hexavalent Chromium(Cr(VI)) IEC 62321-7-2:2017 and/or determination of
Total Chromium by IEC 62321-5:2013

UV-Vis/ICP-OES

Polybrominated Biphenyls(PBBs) IEC 62321-6:2015 GC-MS

Polybrominated Diphenyl Ethers (PBDEs) IEC 62321-6:2015 GC-MS

Phthalates (DBP, BBP, DEHP, DIBP) IEC 62321-8:2017 GC-MS

Antimony(Sb) Refer to US EPA 3052:1996 &
US EPA 6010D:2014

ICP-OES

Chlorine (Cl) Refer to EN 14582:2016 IC

Bromine (Br) Refer to EN 14582:2016 IC

Phthalates
(DNOP, DINP, DIDP, DMP, DEP, DPP,
DNHP, DMEP, DIPP, DHNUP, DIHP) Refer to EN 14372:2004(E) GC-MS

Perfluorooctane Sulfonates (PFOS) Refer to US EPA 3550C:2007 &
US EPA 8321B:2007

LC-MS-MS

Perfluorooctanoic Acid (PFOA) Refer to US EPA 3550C:2007 &
US EPA 8321B:2007

LC-MS-MS

Hexabromocyclododecane (HBCDD) Refer to US EPA 3550C:2007 &
US EPA 8270E:2017

GC-MS
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Test Result(s)
LimitMDLResultTested Item(s)

Lead(Pb) N.D. 2 mg/kg 1000 mg/kg
Cadmium(Cd) N.D. 2 mg/kg 100 mg/kg
Mercury(Hg) N.D. 2 mg/kg 1000 mg/kg
Hexavalent Chromium(Cr(VI)) N.D. 8 mg/kg 1000 mg/kg

LimitMDLResultTested Item(s)
Polybrominated Biphenyls(PBBs)
Monobromobiphenyl N.D. 5 mg/kg
Dibromobiphenyl N.D. 5 mg/kg
Tribromobiphenyl N.D. 5 mg/kg
Tetrabromobiphenyl N.D. 5 mg/kg
Pentabromobiphenyl N.D. 1000 mg/kg5 mg/kg
Hexabromobiphenyl N.D. 5 mg/kg
Heptabromobiphenyl N.D. 5 mg/kg
Octabromobiphenyl N.D. 5 mg/kg
Nonabromobiphenyl N.D. 5 mg/kg
Decabromobiphenyl N.D. 5 mg/kg

LimitMDLResultTested Item(s)

Polybrominated Diphenyl Ethers (PBDEs)
Monobromodiphenyl ether N.D. 5 mg/kg
Dibromodiphenyl ether N.D. 5 mg/kg
Tribromodiphenyl ether N.D. 5 mg/kg
Tetrabromodiphenyl ether N.D. 5 mg/kg
Pentabromodiphenyl ether N.D. 1000 mg/kg5 mg/kg
Hexabromodiphenyl ether N.D. 5 mg/kg
Heptabromodiphenyl ether N.D. 5 mg/kg
Octabromodiphenyl ether N.D. 5 mg/kg
Nonabromodiphenyl ether N.D. 5 mg/kg
Decabromodiphenyl ether N.D. 5 mg/kg
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Test Result(s)
LimitMDLResultTested Item(s)

Phthalates (DBP, BBP, DEHP, DIBP)
Dibutyl phthalate(DBP)
CAS#:84-74-2

N.D. 50 mg/kg 1000 mg/kg

Butyl benzyl phthalate(BBP)
CAS#:85-68-7

N.D. 50 mg/kg 1000 mg/kg

Di-(2-ethylhexyl) phthalate(DEHP)
CAS#:117-81-7

N.D. 50 mg/kg 1000 mg/kg

Diisobutyl phthalate(DIBP)
CAS#:84-69-5

N.D. 50 mg/kg 1000 mg/kg

Tested Item(s) Result MDL

Antimony(Sb) N.D. 10 mg/kg

Tested Item(s) Result MDL

Chlorine(Cl) N.D. 10 mg/kg

Bromine(Br) N.D. 10 mg/kg
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Test Result(s)

Tested Item(s) Result MDL

Phthalates
Di-n-octyl phthalate(DNOP)
CAS#:117-84-0

N.D. 50 mg/kg

Di-isononyl phthalate(DINP)
CAS#:28553-12-0,68515-48-0

N.D. 50 mg/kg

Di-iso-decyl phthalate(DIDP)
CAS#:26761-40-0,68515-49-1

N.D. 50 mg/kg

Dimethyl phthalate(DMP)
CAS#:131-11-3

N.D. 50 mg/kg

Diethyl phthalate(DEP)
CAS#:84-66-2

N.D. 50 mg/kg

Dipentyl phthalate(DPP)
CAS#:131-18-0

N.D. 50 mg/kg

Di-n-hexyl phthalate(DNHP)
CAS#:84-75-3

N.D. 50 mg/kg

Bis(2-methoxyethyl) phthalate(DMEP)
CAS#:117-82-8

N.D. 50 mg/kg

Diisopentylphthalate(DIPP)
CAS#:605-50-5

N.D. 50 mg/kg

*1,2-Benzenedicarboxylic acid,
di-(C7-11)-branched and linear alkyl
esters(DHNUP)
CAS#:68515-42-4

N.D. 100 mg/kg

*1,2-Benzenedicarboxylic acid,
di-C6-8-branched alkyl esters,
C7-rich(DIHP)
CAS#:71888-89-6

N.D. 100 mg/kg

Tested Item(s) Result MDL

Perfluorooctane Sulfonates(PFOS) N.D. 5 mg/kg

Tested Item(s) Result MDL

Perfluorooctanoic Acid(PFOA) N.D. 5 mg/kg

Tested Item(s) Result MDL

Hexabromocyclododecane(HBCDD) N.D. 5 mg/kg
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Tested Sample/Part Description Colorless transparent plastic particle

Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury, Antimony.
-*=In view of the substances are established as UVCB substances
(substances of unknown or variable composition, complex reaction products or biological
materials) consisting of different and variable constituents, the test results are calculated based on the
main constituents of the representative compounds for substances.

-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
-1000 mg/kg = 0.1%
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Test Process

1. Lead(Pb), Cadmium(Cd), Chromium(Cr)

2. Mercury(Hg)

3. Hexavalent Chromium(Cr(VI))

4. Polybrominated Biphenyls(PBBs), Polybrominated Diphenyl Ethers (PBDEs)
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5. Phthalates

6. Antimony(Sb)

7. Chlorine (Cl), Bromine (Br)
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8. Perfluorooctane Sulfonates (PFOS), Perfluorooctanoic Acid (PFOA)

9. Hexabromocyclododecane (HBCDD)
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Photo(s) of the sample(s)

*** End of report ***
Statement:
1. This report is considered invalidated without approval signature, special seal and the seal on the perforation;
2. The sample(s) and sample information was/were provided by the client who should be responsible for the

autenticity which CTI hasn’t verified;
3. The result(s) shown in this report refer(s) only to the sample(s) tested;
4. Without written approval of CTI, this report can’t be reproduced except in full;
5. In case of any discrepancy between the English version and Chinese version of the testing reports (if

genrated), the Chinese version shall prevail.
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Test Report
Report No. A2190011073102 Page 1 of 7

Applicant TAIZHOU DONGYUAN ELECTRONICS CO., LTD
Address NO.6,XUHE ROAD,GAOGANG DISTRICT,TAIZHOU CITY,JIANGSU PROVINCE

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

No. Sample Name(s) Material
001

Silver plated copper clad steel Iron. Copper Silver
002
003 Silver plated copper clad steel Iron. Copper Silver

Sample Received Date Jan. 14, 2019
Testing Period Jan. 14, 2019 to Jan. 18, 2019

Test Requested As specified by client, to test Lead(Pb), Cadmium(Cd), Mercury(Hg),
Hexavalent Chromium(Cr(VI)), Polybrominated Biphenyls(PBBs),
Polybrominated Diphenyl Ethers (PBDEs), Perfluorooctane Sulfonates (PFOS),
Perfluorooctanoic Acid (PFOA), Fluorine (F), Chlorine (Cl), Bromine (Br),
Iodine (I) in the submitted sample(s).

Test Method/Test Result(s) Please refer to the following page(s).

Tested by Reviewed by

Approved by Date Jan. 18, 2019

Chen kaimin
Lab Manager

No. R293035682
Centre Testing International Pinbiao(Shanghai) Co., Ltd. No. 1996, Xinjinqiao Road, Pudong New District, Shanghai,China

,
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Test Method

Tested Item(s) Test Method
Measured

Equipment(s)

Lead(Pb)
IEC 62321-5:2013

ICP-OES
Refer to IEC 62321-5:2013

Cadmium(Cd)
IEC 62321-5:2013

ICP-OES
Refer to IEC 62321-5:2013

Mercury(Hg)
IEC 62321-4:2013+AMD1:2017 CSV

ICP-OES
Refer to IEC 62321-4:2013+AMD1:2017 CSV

Hexavalent Chromium(Cr(VI)) IEC 62321-7-1:2015 UV-Vis
Polybrominated Biphenyls(PBBs) IEC 62321-6:2015 GC-MS
Polybrominated Diphenyl Ethers

(PBDEs)
IEC 62321-6:2015 GC-MS

Perfluorooctane Sulfonates (PFOS)
Refer to US EPA 3550C:2007 &

US EPA 8321B:2007
LC-MS-MS

Perfluorooctanoic Acid (PFOA)
Refer to US EPA 3550C:2007 &

US EPA 8321B:2007
LC-MS-MS

Fluorine (F) Refer to EN 14582:2016* IC
Chlorine (Cl) Refer to EN 14582:2016* IC
Bromine (Br) Refer to EN 14582:2016* IC

Iodine (I) Refer to EN 14582:2016* IC
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Test Result(s)

Tested Item(s)
Result

MDL
001 002 003

Lead (Pb) N.D. N.D. N.D. 2 mg/kg
Cadmium (Cd) N.D. N.D. N.D. 2 mg/kg
Mercury (Hg) N.D. N.D. N.D. 2 mg/kg
Hexavalent Chromium
(Cr(VI))

N.D.� N.D.� N.D.� 0.10 µg/cm² (LOQ)

Tested Item(s)
Result

MDL
001 002 003

Polybrominated Biphenyls(PBBs)
Monobromobiphenyl N.D. N.D. N.D. 5 mg/kg
Dibromobiphenyl N.D. N.D. N.D. 5 mg/kg
Tribromobiphenyl N.D. N.D. N.D. 5 mg/kg
Tetrabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Pentabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Hexabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Heptabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Octabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Nonabromobiphenyl N.D. N.D. N.D. 5 mg/kg
Decabromobiphenyl N.D. N.D. N.D. 5 mg/kg

Tested Item(s)
Result

MDL
001 002 003

Polybrominated Diphenyl Ethers (PBDEs)
Monobromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Dibromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Tribromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Tetrabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Pentabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Hexabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Heptabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Octabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Nonabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
Decabromodiphenyl ether N.D. N.D. N.D. 5 mg/kg
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Tested Item(s)
Result

MDL
003

Perfluorooctane Sulfonates (PFOS) N.D. 0.5 µg/m²
Perfluorooctanoic Acid (PFOA) N.D. 0.5 µg/m²

Tested Item(s)
Result

MDL
003

Fluorine (F) N.D. *1 50 mg/kg
Chlorine (Cl) N.D. *1 50 mg/kg
Bromine (Br) N.D. *1 50 mg/kg
Iodine (I) N.D. *1 50 mg/kg

Tested Sample/Part Description
001 Metal base
002 Cupreous plating
003 Silver-white plating

Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL or LOQ)
-mg/kg = ppm = parts per million
-LOQ = Limit of Quantification, The LOQ of Hexavalent chromium is 0.10 µg/cm2

-▼The sample is negative for Cr(VI) − The Cr(VI) concentration is below 0.10 μg/cm2.
The coating is considered a non-Cr(VI) based coating.
-*=The specified area sample is extracted by an ultrasonic bath in ultra-pure water, and
then the extracted liquid is analyzed by IC.
-*1=The value is converted from the test result with the density and thickness provided
by client (Density =10.5g/cm3, thickness=1.0μm).
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Test Process
1. Lead(Pb), Cadmium(Cd)
(1) IEC 62321-5:2013

(2) Refer to IEC 62321-5:2013

2. Mercury(Hg)
(1) IEC 62321-4:2013+AMD1:2017 CSV

(2) Refer to IEC 62321-4:2013+AMD1:2017 CSV
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3. Hexavalent Chromium(Cr(VI))

4. Polybrominated Biphenyls(PBBs), Polybrominated Diphenyl Ethers (PBDEs)

5. Perfluorooctane Sulfonates (PFOS), Perfluorooctanoic Acid (PFOA)

6. Fluorine (F), Chlorine (Cl), Bromine (Br), Iodine (I)
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Photo(s) of the sample(s)

001,002

003

*** End of Report ***

Statement:
1. This report is considered invalidated without approval signature, special seal and the seal on the perforation;
2. The sample(s) and sample information was/were provided by the client who should be responsible for the

authenticity which CTI hasn’t verified;
3. The result(s) shown in this report refer(s) only to the sample(s) tested;
4. Without written approval of CTI, this report can’t be reproduced except in full;
5. In case of any discrepancy between the English version and Chinese version of the testing reports (if

generated), the Chinese version shall prevail.

A2190011073102

A2190011073102
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JIANGMEN CITY HUANFENG  COPPER AND ALUMINUM PRODUCTS CO.,LTD.

SAN JIAO JU WEI GUAN TIAN VILLAGE SANJIANG TOWN XINHUI DISTRICT JIANGMENG CITY 

GUANGDONG CHINA

.

.

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

SGS Job No. : CP19-001250 - GZ.

Date of Sample Received :. 08 Jan 2019.

Testing Period :. 08 Jan 2019 - 14 Jan 2019.

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

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Based on the performed tests on submitted sample(s), the results of Lead, 

Mercury, Cadmium, 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 II to Directive 2011/65/EU..

Conclusion :.

Dongyu Xie.

Approved Signatory.

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch.



Test Report. No. CANEC1900500301  Date: 15 Jan 2019. Page 2 of 6.

Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

SN1. CAN19-005003.001 Brassy metal.

Remarks :.

(1) 1 mg/kg = 1 ppm = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

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

Test Method :. With reference to IEC 62321-4:2013+A1:2017, IEC 62321-5:2013,  IEC 62321-7-1:2015 , IEC 

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

001.

Cadmium (Cd). 100 mg/kg. 2 11

Lead (Pb). 1,000 mg/kg. 2 28008▲

Mercury (Hg). 1,000 mg/kg. 2 ND

Hexavalent Chromium (Cr(VI))▼. -. µg/cm². 0.10 ND

Sum of PBBs. 1,000 mg/kg. - ND

Monobromobiphenyl. - mg/kg. 5 ND

Dibromobiphenyl. - mg/kg. 5 ND

Tribromobiphenyl. - mg/kg. 5 ND

Tetrabromobiphenyl. - mg/kg. 5 ND

Pentabromobiphenyl. - mg/kg. 5 ND

Hexabromobiphenyl. - mg/kg. 5 ND

Heptabromobiphenyl. - mg/kg. 5 ND

Octabromobiphenyl. - mg/kg. 5 ND

Nonabromobiphenyl. - mg/kg. 5 ND

Decabromobiphenyl. - mg/kg. 5 ND

Sum of PBDEs. 1,000 mg/kg. - ND

Monobromodiphenyl ether. - mg/kg. 5 ND

Dibromodiphenyl ether. - mg/kg. 5 ND

Tribromodiphenyl ether. - mg/kg. 5 ND

Tetrabromodiphenyl ether. - mg/kg. 5 ND

Pentabromodiphenyl ether. - mg/kg. 5 ND

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 001.

Hexabromodiphenyl ether. - mg/kg. 5 ND

Heptabromodiphenyl ether. - mg/kg. 5 ND

Octabromodiphenyl ether. - mg/kg. 5 ND

Nonabromodiphenyl ether. - mg/kg. 5 ND

Decabromodiphenyl ether. - mg/kg. 5 ND

Dibutyl phthalate (DBP). 1000. mg/kg. 50 ND

Butyl benzyl phthalate (BBP). 1000. mg/kg. 50 ND

Bis (2-ethylhexyl) 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:12586

37,25

(2) ▼= a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 μg/cm². The 

                 sample coating is considered to contain CrVI

           b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 μg/cm²). The 

                 coating is considered a non-CrVI based coating

           c. The result between 0.10 μg/cm² and 0.13 μg/cm² is considered to be inconclusive - 

                 unavoidable coating variations may influence the determination 

            Information on storage conditions and production date of the tested sample is unavailable 

            and thus Cr(VI) results represent status of the sample at the time of testing..

Remark▲: According to the declaration from the client, Lead (Pb) in specimen is exempted by EU RoHS 

directive 2011/65/EU based on |ANNEX III 6(c)|: Copper alloy containing up to 4 % lead by weight..
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ATTACHMENTS 
Pb/Cd/Hg/Cr6+/PBBs/PBDEs Testing Flow Chart 

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

 
 
 
 
 
 

Sample Preparation 

Sample Measurement 
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Sample solvent 
extraction 

Concentration/ 
Dilution of 

extraction solution 

Filtration 
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DATA 
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Filtration 
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1) Alkali Fusion / 
Dry Ashing 

2) Acid to dissolve 

Acid digestion with 
microwave / 

hotplate 

DATA 

ABS/PC/PVC Others 

DATA 

UV-Vis 

Adding 1,5- 
diphenylcarbazide for 

color development 

pH adjustment 
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Separating to 

get aqueous 

phase 

 

Digesting at 

60°C by 

ultrasonication 

Metallic 
material 

Boiling water 
extraction 

DATA 

UV-Vis. 

Adding 1,5- 
diphenylcarba
zide for color 
development 

 

Nonmetallic 
material 

Digesting at 
150~160℃ 
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ATTACHMENTS 
 

Phthalates Testing Flow Chart 
 
 

Sample cutting / preparation 

Sample Measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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Sample photo:.

CANEC1900500301

CAN19-005003.001.

SGS authenticate the photo on original report only.

*** End of Report ***.
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ZHONGSHAN AI MEI DENG METAL SURFACE TREATMENT CO., LTD.

NO. 35 A FIVE-STORY BUILDINGS KAM SHING ROAD, TRIANGLE TOWN, ZHONGSHAN CITY 

CHINA.

.

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

SGS Job No. : CP18-022256 - GZ.

Date of Sample Received :. 03 May 2018.

Testing Period :. 03 May 2018 - 08 May 2018.

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

Please refer to next page(s)..

Please refer to next page(s)..

Test Method :.

Test Results :.

Conclusion :.  Based on the performed tests on submitted sample(s), the results of Lead, 

Mercury, Cadmium, 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 II to Directive 2011/65/EU..

Vivian Hu.

Approved Signatory.

Signed for and on behalf of
SGS-CSTC Standards Technical Services Co., Ltd. Guangzhou Branch.
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Test Results :.

Test Part Description :.

Specimen No.. SGS Sample ID. Description.

SN1. CAN18-082360.002 Silvery metal.

Remarks :.

(1) 1 mg/kg = 0.0001%.

(2) MDL = Method Detection Limit.

(3) ND = Not Detected ( < MDL ).

(4) "-" = Not Regulated.

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

Test Method :. With reference to IEC 62321-4:2013+A1:2017, IEC62321-5:2013,  IEC62321-7-1:2015 , IEC 

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

002.

Cadmium (Cd). 100 mg/kg. 2 ND

Lead (Pb). 1,000 mg/kg. 2 93

Mercury (Hg). 1,000 mg/kg. 2 ND

Hexavalent Chromium (Cr(VI))▼. -. µg/cm². 0.10 ND

Sum of PBBs. 1,000 mg/kg. - ND

Monobromobiphenyl. - mg/kg. 5 ND

Dibromobiphenyl. - mg/kg. 5 ND

Tribromobiphenyl. - mg/kg. 5 ND

Tetrabromobiphenyl. - mg/kg. 5 ND

Pentabromobiphenyl. - mg/kg. 5 ND

Hexabromobiphenyl. - mg/kg. 5 ND

Heptabromobiphenyl. - mg/kg. 5 ND

Octabromobiphenyl. - mg/kg. 5 ND

Nonabromobiphenyl. - mg/kg. 5 ND

Decabromobiphenyl. - mg/kg. 5 ND

Sum of PBDEs. 1,000 mg/kg. - ND

Monobromodiphenyl ether. - mg/kg. 5 ND

Dibromodiphenyl ether. - mg/kg. 5 ND

Tribromodiphenyl ether. - mg/kg. 5 ND

Tetrabromodiphenyl ether. - mg/kg. 5 ND

Pentabromodiphenyl ether. - mg/kg. 5 ND

Test Item(s). Limit. Unit. MDL.
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Test Item(s). Limit. Unit. MDL. 002.

Hexabromodiphenyl ether. - mg/kg. 5 ND

Heptabromodiphenyl ether. - mg/kg. 5 ND

Octabromodiphenyl ether. - mg/kg. 5 ND

Nonabromodiphenyl ether. - mg/kg. 5 ND

Decabromodiphenyl ether. - mg/kg. 5 ND

Dibutyl phthalate (DBP). 1000. mg/kg. 50 ND

Butyl benzyl phthalate (BBP). 1000. mg/kg. 50 ND

Bis (2-ethylhexyl) 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:12586

37,25

(2) ▼= a. The sample is positive for CrVI if the CrVI concentration is greater than 0.13 μg/cm². The 

                 sample coating is considered to contain CrVI

           b. The sample is negative for CrVI if CrVI is ND (concentration less than 0.10 μg/cm²). The 

                 coating is considered a non-CrVI based coating

           c. The result between 0.10 μg/cm² and 0.13 μg/cm² is considered to be inconclusive - 

                 unavoidable coating variations may influence the determination 

            Information on storage conditions and production date of the tested sample is unavailable 

            and thus Cr(VI) results represent status of the sample at the time of testing..
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ATTACHMENTS 
Pb/Cd/Hg/Cr6+/PBBs/PBDEs Testing Flow Chart 

1) Name of the person who made testing: Edith Zhang / Sunny Hu  
2) Name of the person in charge of testing: Bella Wang / Qiong Liu 
3) These samples were dissolved totally by pre-conditioning method according to below flow chart.  

(Cr6+ and PBBs/PBDEs test method excluded). 
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ATTACHMENTS 
 

Phthalates Testing Flow Chart 
 
1) Name of the person who made testing: Sunny Hu 
2) Name of the person in charge of testing: Qiong Liu  
 

Sample cutting / preparation 

Sample Measurement 

Solvent extraction 

Concentration/Dilution 

Filtration 

GC-MS 

DATA 
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Sample photo:.

CANEC1808236003

CAN18-082360.002.

SGS authenticate the photo on original report only.

*** End of Report ***.
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Engineer : wippen 

Report date : 2019/07/09 REV.2 
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www.wieson.com  

Antenna Specification 

• LORA  Antenna * 1 

868-925 MHz 
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Antenna specification 
Item Specification 

Operating Frequency(GHz) 0.868-0.925 

Bandwidth 57MHz (Min.) 

Return Loss -10dB (Max)

Polarization Linear 

Azimuth Bandwidth Omni-directional 

Peak Gain -0.15dBi (Max)

Impedance 50Ω 

Material metal 

Maximum Power 1W 

V.S.W.R 2: 1 

Radiation Omni directional 

Efficiency >37%

Connector MHF 

Cable type 1.13 

Operating Temperature -40~50℃

Storage temp -40~50℃
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Antenna Environment 

Wieson antenna has matching circuit 

Ant system 

3pF 

0ohm 
matching circuit 

3 pF 
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Antenna  Measurement 

Vector Network Analyzer 
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Return Loss 

Freq(MHz) 868 878 888 898 908 918 925 

dB -11.4 -14.7 -20.1 -22.4 -22.6 -21.9 -21.5 
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V.S.W.R 

Freq(MHz) 868 878 888 898 908 918 925 

1.72 1.45 1.22 1.16 1.15 1.17 1.18 
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The antenna anechoic  

chamber measurement 
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chamber measurement photo 

Z 

X 

Y 

Z 

Y 
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Passive 3D Gain Total 

Freq(MHz) 
Peak 

Gain(dBi) 

 3D-avg 

Gain(dBi) 
Efficiency(%) 

868 -0.24  -3.84  41  

878 -0.15  -3.67  43  

888 -0.30  -3.77  42  

898 -0.31  -3.76  42  

908 -0.77  -4.21  38  

918 -0.90  -4.34  37  

925 -0.76  -4.20  38  
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Antenna Pattern 
Frequency:      MHz

XY-plane XZ-plane YZ-plane

XY-plane XZ-plane YZ-plane
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Antenna Pattern 
Frequency:      MHz

XY-plane XZ-plane YZ-plane

XY-plane XZ-plane YZ-plane
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Antenna Pattern 
Frequency:      MHz

XY-plane XZ-plane YZ-plane

XY-plane XZ-plane YZ-plane
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Channel                               

Frequency   868.1     868.5     916     920     924   

Note   

Ant. Port Input Pwr. (dBm)   13.21     13.19     11.65     11.55     11.45   

Tot. Rad. Pwr. (dBm)   10.0915     9.33397     7.63019     7.82439     8.12744   

Peak EIRP (dBm)   14.6289     14.1206     12.119     12.3136     12.7438   

Directivity (dBi)   4.53747     4.78663     4.48876     4.48917     4.61633   

Efficiency (dB)   -3.11855     -3.85603     -4.01981     -3.72561     -3.32256   

Efficiency (%)   48.7692     41.1526     39.6295     42.4072     46.5312   

Active 3D Gain Total 








