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HDMI Plug And Receptacle Connector 

 

APPROVED BY: CHECKED BY: REVISED BY:  

 

1. SCOPE 
1.1. CONTENTS 

This specification covers the performance, tests and quality requirements for the High Definition 
Multimedia Interface ( HDMI) plug and receptacle connector. These connectors are cable mounted plug 
and printed circuit board mounted receptacle connectors. 

 

1.2. QUALIFICATION 
 When tests are performed on the subject product line, the procedures specified specifications shall be used. 

All inspections shall be performed using the applicable inspection plan and product drawing. 
  
2. APPLICABLE DOCUMENT 

  The following documents form a part of this specification to the extent specified herein. Unless otherwise 
specified, the latest edition of the document applies. In the event of conflict between the requirements of 
this specification and the product drawing, the product drawing shall take precedence. In the event of 
conflict between the requirements of this specification and the referenced documents, this specification 
shall take precedence. 

 
3. REQUIREMENTS 

3.1  DESIGN AND CONSTRUCTION 

Product shall be of the design, construction and physical dimensions specified on the applicable product 
drawing. 

3.2  MATERIALS 

1.Housing：Refer To HOAUC Drawings 

2.Contact：

3.Shell：

3.3  RATINGS 

Current: 0.5A  

Voltage: 40V AC 

Temperature: - 20 °C to +65 °C (Storage) 

             -20 °C to +85°C (Operating) 

   3.4 MASS   Refer To Tecoon Packaging Spec.  

   3.5 Performance REQUEIREMENT and Test description 

The product shall be designed to meet the electrical, mechanical and environmental performance 
requirements specified in Figure 1. All tests shall be performed at ambient environmental conditions. 

 

 

  

Refer To HOAUC Drawings 

Refer To HOAUC Drawings 

深圳市华宇创精密电子有限公司
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3.6 TEST REQUIREMENTS AND PROCEDURES SUMMARY 
TEST ITEM 

(FREQUENCY) REQUIREMENTS PROCEDURE 

 Appearance Connector shall have no evidence of physical 
defects or otherwise unfit for testing 

Visual inspection in compliance with appliance 
specification and document are performed, the test 
samples shall be free from defects such as damage, 
creep, deformation, blister and burrs that are 
detrimental to the function and appearance of test 
samples. (EIA-364-18) 

A ELECTRICAL REQUIREMENT 

A1 Contact Current rating 0.5A Min 
55 °C Max. ambient 
85°C Max. Temperature change. 
(ANSI/EIA-364-70A) 

A2 Applied Voltage 
Rating No Breakdown 40 Volts AC(RMS.) continuous Max., on any signal 

pin with respect to the shield 

A3 Contact Resistance 
Initial Contact resistance excluding 
conductor resistance:10mΩ MAX (Target 
design value) 

Mated connectors, 
Contact:  measure by dry circuit, 20 mV Max, 
10mA. 
Shell:  measured by open circuit, 5 V Max. , 
100mA.  
(ANSI/EIA-364-06B) 

A4 Dielectric Strength No Breakdown  

Unmated connectors, Apply 500V AC (RMS) 
between adjacent terminal or ground. 
Mated connectors, Apply 300V AC (RMS) between 
adjacent terminal or ground. 
(ANSI/EIA-364-20C;Method A) 

100 MΩ  Min.(unmated) 

Unmated connectors, Apply 500V DC between 
adjacent terminal or ground. 
( ANSI/EIA-364-21C) A5 Insulation Resistance 

10 MΩ Min.(mated) 
Mated connectors, apply 150V DC between 
adjacent terminal 

A6 Attenuation 
300kHz~825MHz   -8dB Min. 
825MHz~2.475GH -21 dB Min. 
2.475GHz~4.125GHz-30dBMin. 
Measure Attenuation on TMDS lines. 

Testing for cable assembly. 
(ANSI/EIA-364-10) 

A7 Intra-Pair Skew 
151ps Max. 
Measure intra-pair skew on TMDS line, 
using TDT oscilloscope 

Cable assembly 151ps max. 
(ANSI/EIA-364-103) 

A8 Inter-Pair Skew 
2.42ns max. 
Measure inter-pair skew for every TMDS 
combination of channels 

Cable assembly 2.42ns max. 
(ANSI/EIA-364-103) 

A9 
TMDS Signals time 
domain cross talk 
FEXT 

Type A: 5% maximum 
Type C: 10% maximum 

Rise time 200ps≦  (10%-90%) 
Signal to ground pin ratio per HDMI designation 
Differential measurement specimen Environment 
impedance=100Ω differential 
Source-side receptacle connector mounted on 
controlled impedance PCB fixture 
Driven pair and victim pair.(ANSI-EIA-364-90) 

A10 TMDS signals time 
domain impedance 

Connector Area : 
Type A: 100Ω 　15% 
Type C: 100Ω 　25% 
Transition Area : 
100Ω　15% 
Cable Area : 
100Ω 　10% 

Rise time 200ps≦  (10%-90%) 
Signal to ground pin ratio per HDMI designation 
Differential measurement Specimen 
Environment impedance=100Ωdifferential 
Source-side receptacle connector mounted on a 
controlled impedance PCB fixture 
(ANSI/EIA-364-108) 

深圳市华宇创精密电子有限公司
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A11 Electrostatic 
Discharge No evidence of Discharge to Contacts at 8kv Test unmated each connectors from 1kv to 8kv in 

1kv steps using 8mm ball probe (IEC-801-2) 

B MECHANICAL REQUIREMENT 

B1 Insertion Force 44.1N {4.5kgf} Max 

B2 Withdrawal Force 

Type A: 
Initial :9.8N {1.0kgf} Min 

39.2N {4.0kgf} Max 
2001~10000 times after, 
Final: 4.9N (0.5Kgf) Min. 
Type C: 

7N Min 
25N Max 

Insertion and withdrawal speed：25 mm/min. 
(ANSI/EIA-364-13) 

B3 Durability 

Contact Resistance:  
Contact: Change From Initial Value 30mΩ 
Max 
Shell: Change From Initial Value 50mΩ 
Max 

Measure contact and shell resistance after 
following: 
Automatic cycling: 
Type A: 10,000 cycles at 100 ±50 cycles per hour 
Type C: 5,000 cycles at 100±50 cycles per hour 
(EIA-364-9C) 

B4 Contact retention 2N MIN. Pull the contact until it is slipped out. The test rate 
is 10mm per minute. 

B5 Screw tightening 
torque(optional) 

Recommended torque:0.294N-m(3Kgf-cm) 
The Max. permissible torque: 
0.343N-m(3.5Kgf-cm) 

Use M3 screw  
Put the connector to PCB, and then tighten the 
screw at following torque. 

B6 
Withdrawal Force of 
dustproof 
cover(optional) 

2.94N {0.3kgf} Min 
9.8N {1.0kgf} Max  

Appearance No Damage 

Contact 
Resistance 

Contact :Change from 
initial value: 30 mΩMax.
Shell Part : 
Change from initial value: 
50 mΩMax. 

B7 Vibration 

Discontinuity 1 μsec Max. 

Amplitude : 1.52mm P-P or 147m/s2 
 {15G} 

Sweep time: 50-2000-50Hz in 20 minutes. 
Duration : 12 times in each 
(total of 36 Times) X, Y, Z axes. 
Electrical load : DC100mA current shall be 
Flowed during the test. 
(ANSI/EIA-364-28 Condition III) 

Appearance No Damage. 

Contact 
Resistance: 

Contact :Change from 
initial value 30mΩ Max
Shell: Change from initial 
value 50mΩ 

B8 Physical shock 

Discontinuity 1 μsec Max. 

Pulse width：11msec 
Waveform：Half-sine       

490m/s2 
 （50G）3 strokes in each  

 X, Y and Z axes. 
(ANSI/EIA-364-27 condition A) 

Discontinuity 1 μsec Max 

B9 Cable Flex 
Dielectric 
Withstanding 
Voltage and 
Insulation 
Resistance 

Conform to item of 
dielectric withstanding 
voltage and insulation 
resistance 

100 cycles in each of 2 planes Dimension 
 X=3.7*Cable Diameter  
(ANSI/EIA-364-41C, Condition 1) 

C ENVIRONMENTAL REQUIREMENT 
TEST ITEM 

(FREQUENCY) REQUIREMENTS PROCEDURE 

深圳市华宇创精密电子有限公司
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C1 Solderability More than 95% dipped area is covered with 
solder 

Dip in applicable flux for 5~10s and in solder 
SnAgCu at 245±5℃ for3  sec.（max）  
(MIL-STD-202 Method 20B) 

C2 
Soldering 
Temperature 
Resistance 

Detrimental damage affecting to the 
performance shall not occur .No flux creeping 
which affects performance of connector 

Reflow soldering: 
Peak Temp.：260℃±5℃ 10 sec Max. 

Appearance No Damage 

C3 Thermal Shock Contact 
resistance 

Contact : change from initial 
value 30mΩ Max . 
Shell: change from initial 
value50mΩ Max . 

10 cycles of: 
a) -55℃ for 30 minutes 
b)+85℃ for 30 minutes 
(ANSI/EIA-364-32 Condition 1) 

C4 Cold resistance 
(Unmated) 

Contact resistance: 
Contact: change from initial value 30mΩ
Max . 
Shell : change from initial value 50mΩ Max .
Appearance: No Damage.  

Unmated connectors and expose to -40℃+/-3℃ 
for 500 hours. Upon completion of the exposure 
period, the test specimens shall be conditioned at 
ambient room conditions for 1 to 2 hours, after 
which the specified measurements shall be 
performed. 
(JIS C 0020)  

C5 Heat resistance 
(Unmated) 

Contact resistance: 
Contact: change from initial value 30mΩ
Max . 
Shell : change from initial value 50mΩ Max .
Appearance: No Damage. 

Mating connectors and expose to 85℃+/-2℃ for 
500 hours. Upon completion of the exposure 
period, the test specimens shall be conditioned at 
ambient room conditions for 1 to 2 hours, after 
which the specified measurements shall be 
performed. 
(ANSI/EIA-364-17B) 

C6 Salt Spray  

Contact resistance: 
Contact :change from initial value 30mΩ 
Max . 
Shell : change from initial value 50mΩ Max .
Appearance: No Damage. 

Temperature :35+/-2℃ 
Concentration: 5% (weight) 
Duration:24H(Or by customer request 8h test/16 h 
pause-3cycles) 
(ANSI/EIA-364-26B) 

Appearance No Damage 

Contact Resistance 

Contact: change 
from initial value 
30mΩ Max . 
Shell : change from 
initial value 50mΩ 
Max . 

A 

Mate connector together and perform the test 
as follows: 
Temperature:+25 to +85℃ 
Relative Humidity:80 to 95% 
Duration:4 cycles(96 hours) 
Upon completion of the test, specimen shall 
be conditional at ambient room conditions 
for 24 hours, after which the specified 
measurements shall be performed 
(ANSI/EIA-364-31B) 

Appearance No Damage 

C7 Humidity 

Dielectric Withstanding 
Voltage and Insulation 
Resistance 

Conform to item of 
Dielectric 
Withstanding 
Voltage and 
Insulation 
Resistance 

B 

Unmated each connector and perform the 
test as follows: 
Temperature:+25 to +85℃ 
Relative Humidity:80 to 95% 
Duration:4 cycles(96 hours) 
Upon completion of the test, specimen shall 
be conditional at ambient room conditions 
for 24 hours, after which the specified 
measurements shall be performed 
(ANSI/EIA-364-31B) 

Appearance No Damage 

C8 Thermal 
Aging Contact Resistance 

Contact: change 
from initial value 
30mΩ Max . 
Shell : change from 

Mate connector and expose to +105±2℃ for 250 
hours. Upon completion of the exposure period, 
the test specimens shall be conditional at ambient 
room conditions for 1 to 2 hours, after which the 
specified measurements shall be performed 
(ANSI/EIA-364-17B, Condition4,MethodA) 

深圳市华宇创精密电子有限公司



 
Product  Specification NO:HYC-02  Rev:F

 

HDMI Plug And Receptacle Connector  

第 5 页，共 7 页 

APPROVED BY: CHECKED BY: REVISED BY:  

 

initial value 50mΩ 
Max . 

C9 Ammonia(NH3) 
Resistance 

Contact resistance: change from initial value 
30mΩ Max . 
Shell resistance: change from initial value 
50mΩ Max . 
Appearance: No Damage. 

PH=10 
Temperature: 15~35℃ 
Duration: 72 hours 

深圳市华宇创精密电子有限公司
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3.8 TEST SEQUENCE  

深圳市华宇创精密电子有限公司
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Test group A B C D E F G H I J K L M N O 

Group sample size 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

1 Appearance 1,5 1,4 1,7 1,6 1,7 1 1,9 1,6 1,7 1,3 1,5 1,5 1,3 1,5 1,5

2 A1:Contact Current Rating  2              

3 A2: Applied Voltage Rating  3              

4 A3: Contact Resistance   2,4,6    2,4,6
8,10 4 2,4,6  2,4 2,4  2,4 2,4

5 A4: Dielectric Strength    2,4            

6 A5: Insulation Resistance    5            

7 A6: Attenuation     2           

8 A7: Intra-Pair Skew     3           

9 A8: Inter-Pair Skew     4           

10 
A9: TMDS Signals time 

domain cross talk 
FEXT 

    5           

11 A10: TMDS signals time 
domain impedance     6           

12 A11: Electrostatic 
Discharge      2          

13 B1: Insertion Force 2               

14 B2: Withdrawal Force 3               

15 B3: Durability       3         

16 B4: Contact retention      3          

17 B5:Screw tightening torque        2        

18 B6: Withdrawal Force of 
dustproof cover        3        

19 B7: Vibration         3       

20 B8: Physical shock   3 3     5       

21 B9: Cable Flex          2      

22 C1: Solder ability 4               

23 C2:Soldering Temperature 
Resistance             2   

24 C3: Thermal Shock       5         

25 C4: Cold resistance              3  

26 C5: Heat resistance   5    7         

27 C6: Salt Spray           3     

28 C7: Humidity       9         

29 C8: Thermal Aging               3

30 C9: Ammonia(NH3) 
Resistance            3    

 
 

深圳市华宇创精密电子有限公司









客    户：
操 作 者:
日    期:
测量曲线:

数据组编号:

n = 1 Ni = 80.23 u" Au = 1.32 u"

n = 2 Ni = 81.19 u" Au = 2.57 u"

n = 3 Ni = 80.97 u" Au = 2.89 u"

n = 4 Ni = 83.23 u" Au = 1.93 u"

n = 5 Ni = 82.25 u" Au = 2.66 u"

Ni Au

测量次数: 5 5

平 均 值: 81.6 u" 2.3 u"

标 准 差: 1.17 u" 0.64 u"

C.O.V(%):   1.18  1.18

测试时间: 60 S 60 S

范    围: 8.2 u" 8.2 u"

最 小 值: 80.23 u" 1.32 u"

最 大 值: 83.23 u" 2.89 u"

. .

2016-3-4
Ni/Au

数 据 组  结  果 数 据 组  结  果

张巧

华宇创



客    户：
操 作 者:
日    期:
测量曲线:

数据组编号:
n = 1 Ni = 50.18 u"
n = 2 Ni = 51.37 u"
n = 3 Ni = 52.36 u"
n = 4 Ni = 51.78 u"
n = 5 Ni = 50.97 u"

 

Ni
测量次数: 5
平 均 值: 51.3 u"
标 准 差: 0.82 u"
C.O.V(%):  1.18
测试时间: 60 S
范    围: 8.2 u"
最 小 值: 50.18 u"
最 大 值: 52.36 u"

2016-3-4
Ni

 膜厚测试报告

数 据 组  结  果

华宇创
张巧
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东莞市德耀金属材料有限公司.

中国广东省东莞市长安镇上沙第二工业区创盛路8号.

.

以下测试之样品是由申请者所提供及确认 : C2680.

SGS工作编号 :. CP16-000512 - GZ .

样品接收日期 :. 2016年01月05日.

测试周期 :. 2016年01月05日 - 2016年01月08日.

测试要求 :. 根据客户要求测试.

请参见下一页.

请参见下一页.

测试方法 :.

测试结果 :.

结论 :. 基于所送样品进行的测试，镉、铅、汞、六价铬的测试结果符合欧盟RoHS指

令2011/65/EU附录II的修正指令(EU) 2015/863的限值要求。.

Almay Gao高志梅.

批准签署人.
.

备注: 根据客户申请, SGS出具了此中文报告, 英文版本可根据客户要求提供. (The Chinese test report is issued according to the applicant’s 

request. The English version is available from SGS if further needed) .

通标标准技术服务有限公司广州分公司
授权签名.
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测试结果 :.

测试样品描述 :.

样品编号. SGS样品ID. 描述.

SN1. CAN16-001697.001 金色金属片.

备注 :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = 方法检测限.

(3) ND = 未检出 ( < MDL ).

(4) "-" = 未规定.

RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863.

测试方法 :. (1)参考IEC 62321-5:2013，用ICP-OES测定镉的含量

(2)参考IEC 62321-5:2013，用ICP-OES测定铅的含量

(3)参考IEC 62321-4:2013，用ICP-OES测定汞的含量

(4)参考IEC 62321-7-1:2015 ，用紫外-可见分光光度计比色法测定六价铬的含量.

001.

镉 (Cd). 100 mg/kg. 2 ND

铅 (Pb). 1,000 mg/kg. 2 9

汞 (Hg). 1,000 mg/kg. 2 ND

六价铬(Cr(VI))▼. -. μg/cm². 0.10 ND

测试项目. 限值. 单位. MDL.

备注 :.

(1) 最大允许极限值引用自RoHS指令(EU) 2015/863。

(2) ▼=a. 当六价铬的浓度高于0.13 μg/cm2时，样品为阳性，即含有六价铬；

           b. 当六价铬的浓度为ND(低于0.10 μg/cm2 )时，样品为阴性，即未检测到六价铬；

           c. 当六价铬的浓度介于0.10 μg/cm2与0.13 μg/cm2之间时，无法直接判定是否检测到六价铬，

           因不同个体的样品表面差异可能会影响测定结果；

           由于未获知样品的存储条件和生产日期，样品的六价铬测试结果仅能代表测试时样品含六

           价铬的状态。

           IEC 62321系列等同于 EN 62321系列

           http://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,

           FSP_LANG_ID:1258637,25 .
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附件 

Pb/Cd/Hg/Cr6+ 测试流程图 

1) 分析人员：肖戈 
2) 项目负责人：汪丹   
3) 样品按照下述流程被完全消解（六价铬测试除外）。  
 

预处理 

量取 

用微波消解仪/电热板
进行酸消解 

过滤 

溶液 残留物 

1) 碱熔法/灰化 
2) 酸溶解 

电感耦合等离子体发射光
谱仪/原子吸收光谱仪  

 

数据 

非金属 金属 

加入消解液 

在 90~95 ℃ 条
件下萃取 

 

过滤，调整 pH 

加入 1,5-二苯碳
酰二肼显色 

 

紫外-可见光分
光光度计 

数据 

沸水萃取 

加入 1,5-二苯碳
酰二肼显色 

紫外-可见光分
光光度计 

数据 

铅/镉/汞 

 

六价铬 
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样品照片:.

CANEC1600169701

CAN16-001697.001 .

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.
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东莞市德耀金属材料有限公司.

中国广东省东莞市长安镇上沙第二工业区创盛路8号.

.

以下测试之样品是由申请者所提供及确认 : C5210.

SGS工作编号 :. CP16-000512 - GZ .

样品接收日期 :. 2016年01月05日.

测试周期 :. 2016年01月05日 - 2016年01月08日.

测试要求 :. 根据客户要求测试.

请参见下一页.

请参见下一页.

测试方法 :.

测试结果 :.

结论 :. 基于所送样品进行的测试，镉、铅、汞、六价铬的测试结果符合欧盟RoHS指

令2011/65/EU附录II的修正指令(EU) 2015/863的限值要求。.

Almay Gao高志梅.

批准签署人.
.

备注: 根据客户申请, SGS出具了此中文报告, 英文版本可根据客户要求提供. (The Chinese test report is issued according to the applicant’s 

request. The English version is available from SGS if further needed) .

通标标准技术服务有限公司广州分公司
授权签名.
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测试结果 :.

测试样品描述 :.

样品编号. SGS样品ID. 描述.

SN1. CAN16-001697.003 铜色金属片(3#).

备注 :.

(1) 1 mg/kg = 0.0001% .

(2) MDL = 方法检测限.

(3) ND = 未检出 ( < MDL ).

(4) "-" = 未规定.

RoHS指令2011/65/EU附录II的修正指令(EU) 2015/863.

测试方法 :. (1)参考IEC 62321-5:2013，用ICP-OES测定镉的含量

(2)参考IEC 62321-5:2013，用ICP-OES测定铅的含量

(3)参考IEC 62321-4:2013，用ICP-OES测定汞的含量

(4)参考IEC 62321-7-1:2015 ，用紫外-可见分光光度计比色法测定六价铬的含量.

003.

镉 (Cd). 100 mg/kg. 2 ND

铅 (Pb). 1,000 mg/kg. 2 11

汞 (Hg). 1,000 mg/kg. 2 ND

六价铬(Cr(VI))▼. -. μg/cm². 0.10 ND

测试项目. 限值. 单位. MDL.

备注 :.

(1) 最大允许极限值引用自RoHS指令(EU) 2015/863。

(2) ▼=a. 当六价铬的浓度高于0.13 μg/cm2时，样品为阳性，即含有六价铬；

           b. 当六价铬的浓度为ND(低于0.10 μg/cm2 )时，样品为阴性，即未检测到六价铬；

           c. 当六价铬的浓度介于0.10 μg/cm2与0.13 μg/cm2之间时，无法直接判定是否检测到六价铬，

           因不同个体的样品表面差异可能会影响测定结果；

           由于未获知样品的存储条件和生产日期，样品的六价铬测试结果仅能代表测试时样品含六

           价铬的状态。

           IEC 62321系列等同于 EN 62321系列

           http://www.cenelec.eu/dyn/www/f?p=104:30:1742232870351101::::FSP_ORG_ID,

           FSP_LANG_ID:1258637,25 .
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附件 

Pb/Cd/Hg/Cr6+ 测试流程图 

1) 分析人员：肖戈 
2) 项目负责人：汪丹   
3) 样品按照下述流程被完全消解（六价铬测试除外）。  
 

预处理 

量取 

用微波消解仪/电热板
进行酸消解 

过滤 

溶液 残留物 

1) 碱熔法/灰化 
2) 酸溶解 

电感耦合等离子体发射光
谱仪/原子吸收光谱仪  

 

数据 

非金属 金属 

加入消解液 

在 90~95 ℃ 条
件下萃取 

 

过滤，调整 pH 

加入 1,5-二苯碳
酰二肼显色 

 

紫外-可见光分
光光度计 

数据 

沸水萃取 

加入 1,5-二苯碳
酰二肼显色 

紫外-可见光分
光光度计 

数据 

铅/镉/汞 

 

六价铬 
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样品照片:.

CANEC1600169703

CAN16-001697.003 .

此照片仅限于随SGS正本报告使用.

*** 报告完 ***.



Report No.

Test Report

SCL01I001240006 Page 1 of 4

Applicant HHCONN ELECTRONICS TECHNOLOGY CO.LTD

1F/B,SANJING TECHNOLOGY PARK,HANGKONG ROAD,XIXIANG 
STREET,BAOAN DISTRICT,SHENZHEN,CHINA

Address

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

High-Temperature Nickel LayerSample Name

Part No. High-Temperature Nickel Layer

Color Silvery color

Material High-Temperature Nickel Layer

Testing Period

Test Requested

Jan. 7, 2016 to Jan. 11, 2016

Sample Received Date Jan. 7, 2016

As specified by client, to test Lead (Pb), Cadmium (Cd), Mercury (Hg), 
Hexavalent Chromium(Cr(VI)), Perfluorooctane Sulfonates(PFOS), 
Perfluorooctanoic Acid(PFOA) in the submitted sample(s).

Test Method

Test Item(s)
Measured

Equipment(s)
Test Method

Lead (Pb) ICP-OESRefer to IEC 62321-5:2013 Ed.1.0

Cadmium (Cd) ICP-OESRefer to IEC 62321-5:2013 Ed.1.0

Mercury (Hg) ICP-OESRefer to IEC 62321-4:2013 Ed.1.0

Hexavalent Chromium(Cr(VI)) UV-VisIEC 62321-7-1:2015

Perfluorooctane Sulfonates(PFOS) LC-MS-MSRefer to US EPA 3550C:2007 & US EPA 
8321B:2007

Perfluorooctanoic Acid(PFOA) LC-MS-MSRefer to US EPA 3550C:2007 & US EPA 
8321B:2007

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

Jan. 11, 2016

No. R221581686



Report No.

Test Report

SCL01I001240006 Page 2 of 4

Test Result(s)

Tested Item(s) Result MDL

N.D.Lead (Pb) 2 mg/kg

N.D.Cadmium (Cd) 2 mg/kg

N.D.Mercury (Hg) 2 mg/kg

N.D. (Negative)Hexavalent Chromium(Cr(VI)) 0.02 µg/cm2

Tested Item(s) Result MDL

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

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

Silvery platingTested Sample/Part Description

Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
-Negative = Absence of Cr(VI). The Cr(VI) concentration detected in the boiling water 

extraction solution is less than 0.10μg/cm2



Report No.

Test Report

SCL01I001240006 Page 3 of 4

Test Process

Lead (Pb), Cadmium (Cd)1.

Mercury (Hg)2.

Perfluorooctane Sulfonates(PFOS), Perfluorooctanoic Acid(PFOA)3.

Hexavalent Chromium(Cr(VI))4.



Report No.

Test Report

SCL01I001240006 Page 4 of 4

Photo(s) of the sample(s)

*** End  of  report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in 
this report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be 
reproduced except in full.



Report No.

Test Report

SCL01I001240004 Page 1 of 4

Applicant HHCONN ELECTRONICS TECHNOLOGY CO.LTD

1F/B,SANJING TECHNOLOGY PARK,HANGKONG ROAD,XIXIANG 
STREET,BAOAN DISTRICT,SHENZHEN,CHINA

Address

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

Gold layerSample Name

Part No. Gold layer

Color Golden color

Material Gold layer

Testing Period

Test Requested

Jan. 7, 2016 to Jan. 11, 2016

Sample Received Date Jan. 7, 2016

As specified by client, to test Lead (Pb), Cadmium (Cd), Mercury (Hg), 
Hexavalent Chromium(Cr(VI)), Perfluorooctane Sulfonates(PFOS), 
Perfluorooctanoic Acid(PFOA) in the submitted sample(s).

Test Method

Test Item(s)
Measured

Equipment(s)
Test Method

Lead (Pb) ICP-OESRefer to IEC 62321-5:2013 Ed.1.0

Cadmium (Cd) ICP-OESRefer to IEC 62321-5:2013 Ed.1.0

Mercury (Hg) ICP-OESRefer to IEC 62321-4:2013 Ed.1.0

Hexavalent Chromium(Cr(VI)) UV-VisIEC 62321-7-1:2015

Perfluorooctane Sulfonates(PFOS) LC-MS-MSRefer to US EPA 3550C:2007 & US EPA 
8321B:2007

Perfluorooctanoic Acid(PFOA) LC-MS-MSRefer to US EPA 3550C:2007 & US EPA 
8321B:2007

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

Jan. 11, 2016

No. R221581686



Report No.

Test Report

SCL01I001240004 Page 2 of 4

Test Result(s)

Tested Item(s) Result MDL

N.D.Lead (Pb) 2 mg/kg

N.D.Cadmium (Cd) 2 mg/kg

N.D.Mercury (Hg) 2 mg/kg

N.D. (Negative)Hexavalent Chromium(Cr(VI)) 0.02 µg/cm2

Tested Item(s) Result MDL

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

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

Golden platingTested Sample/Part Description

Remark: The sample(s) had been dissolved totally tested for Lead, Cadmium, Mercury.
-MDL = Method Detection Limit
-N.D. = Not Detected (<MDL )
-mg/kg = ppm = parts per million
-Negative = Absence of Cr(VI). The Cr(VI) concentration detected in the boiling water 

extraction solution is less than 0.10μg/cm2



Report No.

Test Report

SCL01I001240004 Page 3 of 4

Test Process

Lead (Pb), Cadmium (Cd)1.

Mercury (Hg)2.

Perfluorooctane Sulfonates(PFOS), Perfluorooctanoic Acid(PFOA)3.

Hexavalent Chromium(Cr(VI))4.



Report No.

Test Report

SCL01I001240004 Page 4 of 4

Photo(s) of the sample(s)

*** End  of  report ***

The test report is effective only with both signature and specialized stamp. The result(s) shown in 
this report refer only to the sample(s) tested. Without written approval of CTI, this report can’t be 
reproduced except in full.
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检测报告
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申请单位 三精濠华电子科技有限公司

地    址 深圳市宝安区西乡航空路三精科技园B栋1楼

以下测试之样品及样品信息由申请者提供并确认

样品名称 镍镀层

镍镀层样品型号

银色样品颜色

镍镀层材料名称

样品接收日期

样品检测日期

检测要求

2016.01.07

2016.01.07－2016.01.11

根据客户要求, 对所提交样品中的铅(Pb), 镉(Cd), 汞(Hg), 六价
铬(Cr(VI)), 全氟辛烷磺酸盐(PFOS), 全氟辛烷酸(PFOA)进行测试。

检测依据

测试仪器测试项目 测试方法

铅(Pb) ICP-OES参考IEC 62321-5:2013 Ed.1.0

镉(Cd) ICP-OES参考IEC 62321-5:2013 Ed.1.0

汞(Hg) ICP-OES参考IEC 62321-4:2013 Ed.1.0

六价铬(Cr(VI)) UV-VisIEC 62321-7-1:2015

全氟辛烷磺酸盐(PFOS) LC-MS-MS参考US EPA 3550C:2007 & US EPA 
8321B:2007

全氟辛烷酸(PFOA) LC-MS-MS参考US EPA 3550C:2007 & US EPA 
8321B:2007

请参见下页。检测结果

2016.01.11

No.R221581686
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检测结果

测试项目 结果 方法检出限

N.D.铅(Pb) 2 mg/kg

N.D.镉(Cd) 2 mg/kg

N.D.汞(Hg) 2 mg/kg

N.D. (阴性)六价铬(Cr(VI)) 0.02 µg/cm2

测试项目 结果 方法检出限

N.D.全氟辛烷磺酸盐(PFOS) 0.5 µg/m²

N.D.全氟辛烷酸(PFOA) 0.5 µg/m²

银色镀层测试样品/部位描述

备注: 对于检测铅, 镉, 汞之样品已完全溶解。
-N.D. = 未检出 (小于方法检出限)

-mg/kg = ppm = 百万分之一
-阴性=不含有六价铬，即由样品所萃取出来的溶液中的六价铬的浓度小于0.10μg/cm2
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检测流程

铅(Pb), 镉(Cd)1.

汞(Hg)2.

全氟辛烷磺酸盐(PFOS), 全氟辛烷酸(PFOA)3.

六价铬(Cr(VI))4.
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样品图片

***报告结束***

检测报告无批准人签字及“报告专用章”无效，本报告检测结果仅对受测样品负责。未经CTI书

面同意，不得部分复制本报告。
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DONG GUAN CITY TIAN RUI COPOLYMER CO.,LTD .

NO.21 GONGYE ROAD HUANG CUN HUMEN TOWN DONGGUAN 

CHINA.

.

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

SGS Job No. : CP15-067780 - SZ .

Model No. :. LCPE6808.

Date of Sample Received : . 03 Dec 2015.

Testing Period : . 03 Dec 2015 - 09 Dec 2015 .

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 :.

Echo Yeung.

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. CAN15-209288.001 Black plastic grains .

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 : . (1)With reference to IEC 62321-5:2013, determination of Cadmium by ICP-OES. 

(2)With reference to IEC 62321-5:2013, determination of Lead by ICP-OES.

(3)With reference to IEC 62321-4:2013, determination of Mercury by ICP-OES.

(4)With reference to IEC 62321:2008, determination of Hexavalent Chromium by Colorimetric 

Method using UV-Vis.

(5)With reference to IEC 62321-6:2015, determination of PBBs and PBDEs by GC-MS.

(6)With reference to EN 14372:2004, determination of phthalates by GC-MS. .

001.

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

Lead (Pb). 1,000 mg/kg. 2 4

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

Hexavalent Chromium (CrVI) . 1,000 mg/kg. 2 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

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

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

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) . 1,000 mg/kg. 30 ND

Butyl benzyl phthalate (BBP) . 1,000 mg/kg. 30 ND

Bis (2-ethylhexyl) phthalate (DEHP) . 1,000 mg/kg. 30 ND

Diisobutyl Phthalates (DIBP) . 1,000 mg/kg. 30 ND

Notes :.

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

Halogen.

Test Method : . With reference to EN 14582: 2007, analysis was performed by Ion Chromatograph (IC). .

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

Fluorine (F). mg/kg. 50 115

Chlorine (Cl). mg/kg. 50 ND

Bromine (Br). mg/kg. 50 ND

Iodine (I). mg/kg. 50 ND

Element(s).

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

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

Antimony (Sb) . mg/kg. 10 ND

Sb₂O₃. mg/kg. 12 ND

Notes :.
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(1)Calculated concentration of Sb₂O₃ is based on the identified Sb. .

PVC (Polyvinyl chloride).

Test Method : . SGS in house method(GZTC CHEM-TOP-066), analysis was performed by FTIR. .

CAS NO.Test Item(s). Unit. MDL.

9002-86-2. -

001.

- NegativePVC.

Notes :.

(1) Negative=Undetectable,Positive=Detectable .

Dimethyl Fumarate (DMF).

Test Method : . SGS In-house method(GZTC CHEM-TOP-095), analysis was performed by GC-MS. .

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

0.1 mg/kg.

001.

0.1 ND

PASS

Dimethyl fumarate(DMF) .

Comment.

Notes :.

(1) The maximum permissible limit is quoted from the document Commission Regulation (EU) No 

412/2012 amending Annex XVII of REACH Regulation (EC) No 1907/2006 (previously restricted under 

Commission Decision 2012/48/EU) .

Hexabromocyclododecane (HBCDD).

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

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

Hexabromocyclododecane (HBCDD) . mg/kg. 10 ND

Phthalate.

Test Method : . With reference to EN14372: 2004. Analysis was performed by GC-MS. .

Test Item(s). CAS NO. Unit. MDL. 001.

Dibutyl Phthalate (DBP) . 84-74-2. %(w/w). 0.003. ND.

Benzylbutyl Phthalate (BBP) . 85-68-7. %(w/w). 0.003. ND.
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Test Item(s). CAS NO. Unit. MDL. 001.

Bis(2-ethylhexyl) Phthalate (DEHP) . 117-81-7. %(w/w). 0.003. ND.

Diisobutyl Phthalate (DIBP) . 84-69-5. %(w/w). 0.003. ND.

Diisononyl Phthalate (DINP) . 28553-12-0 / 

68515-48-0.

%(w/w). 0.010. ND.

Di-n-octyl Phthalate (DNOP) . 117-84-0. %(w/w). 0.003. ND.

Diisodecyl Phthalate (DIDP) . 26761-40-0 / 

68515-49-1.

%(w/w). 0.010. ND.

Dimethyl Phthalate (DMP) . 131-11-3. %(w/w). 0.003. ND.

Diethyl Phthalate (DEP) . 84-66-2. %(w/w). 0.003. ND.

Dinonyl Phthalate (DNP) . 84-76-4. %(w/w). 0.003. ND.

Diisooctyl Phthalate (DIOP) . 27554-26-3. %(w/w). 0.010. ND.

Dipropyl Phthalate (DPrP) . 131-16-8. %(w/w). 0.003. ND.

Dicyclohexyl Phthalate (DCHP) . 84-61-7. %(w/w). 0.003. ND.

Di-n-pentyl Phthalate (DnPP) . 131-18-0. %(w/w). 0.003. ND.

Dibenzyl Phthalate (DBzP) . 523-31-9. %(w/w). 0.003. ND.

Diphenyl Phthalate (DPhP) . 84-62-8. %(w/w). 0.003. ND.

Di-n-hexyl Phthalate (DnHP) . 84-75-3. %(w/w). 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

(2)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. 

ii) 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 .

PFOA & PFOS  (Perfluorooctanoic acid & Perfluorooctane sulfonates).

Test Method : . With reference to CEN/TS15968:2010, analysis was performed by LC-MS. .

Test Item(s). CAS NO. Unit. MDL. 001.

Perfluoroctanoic acid (PFOA) . 335-67-1. mg/kg. 10. ND.
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Test Item(s). CAS NO. Unit. MDL. 001.

Perfluorooctane Sulfonates (PFOS)^ . -. mg/kg. 10. ND.

Notes :.

(1) ^ 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. .

Polycyclic Aromatic Hydrocarbons (PAHs).

Test Method : . With reference to AfPS GS 2014:01 PAK, analysis was performed by GC-MS. .

Test Item(s). CAS NO. Unit. MDL. 001.

Naphthalene(NAP) . 91-20-3. mg/kg. 0.1. ND.

Acenaphthylene(ANY) . 208-96-8. mg/kg. 0.1. ND.

Acenaphthene(ANA) . 83-32-9. mg/kg. 0.1. ND.

Fluorene(FLU). 86-73-7. mg/kg. 0.1. ND.

Phenanthrene(PHE) . 85-01-8. mg/kg. 0.1. ND.

Anthracene(ANT) . 120-12-7. mg/kg. 0.1. ND.

Fluoranthene(FLT) . 206-44-0. mg/kg. 0.1. ND.

Pyrene(PYR). 129-00-0. mg/kg. 0.1. ND.

Benzo(a)anthracene(BaA) . 56-55-3. mg/kg. 0.1. ND.

Chrysene(CHR) . 218-01-9. mg/kg. 0.1. ND.

Benzo(b)fluoranthene(BbF) . 205-99-2. mg/kg. 0.1. ND.

Benzo(j)fluoranthene(BjF) . 205-82-3. mg/kg. 0.1. ND.

Benzo(k)fluoranthene(BkF) . 207-08-9. mg/kg. 0.1. ND.

Benzo(a)pyrene(BaP) . 50-32-8. mg/kg. 0.1. ND.

Benzo(e)pyrene(BeP) . 192-97-2. mg/kg. 0.1. ND.

Indeno(1,2,3-c,d)pyrene(IPY) . 193-39-5. mg/kg. 0.1. ND.

Dibenzo(a,h)anthracene(DBA) . 53-70-3. mg/kg. 0.1. ND.

Benzo(g,h,i)perylene(BPE) . 191-24-2. mg/kg. 0.1. ND.

Sum of 7 PAHS Acenaphthylene. Acenaphthene, 

Fluorene, Phenanthrene, Pyrene, Anthracene, 

Fluoranthene.

-. mg/kg. - ND.

Sum of 18 PAHs . -. mg/kg. - ND.



Test Report. No. CANEC1520928801  Date: 09 Dec 2015 . Page 7 of 17.



Test Report. No. CANEC1520928801  Date: 09 Dec 2015 . Page 8 of 17.

 

ATTACHMENTS 

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

1) Name of the person who made testing: Bruce Xiao / Sunny Hu   
2) Name of the person in charge of testing: Bella Wang / Cutey Yu  
3) 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 

Acid digestion with 
microwave/ hotplate 

 

Filtration 

Solution Residue 

1) Alkali Fusion / 
Dry Ashing 

2) Acid to 
dissolve 

ICP-OES/AAS 

DATA 

Sample solvent 
extraction 

 

Filtration 

GC-MS 

DATA 

Nonmetallic 
material 

Metallic 
material 

Adding digestion 
reagent 

Heating to 
90~95℃ for 

extraction 

Filtration and 
pH adjustment 

Adding 1,5- 
diphenylcarbazide  
for color 
development 

 

UV-Vis 

DATA 

Boiling water 
extraction 

Adding 1,5- 
diphenylcarbazide 
for color 
development 

UV-Vis 

DATA 

Pb/Cd/Hg 

 

PBBs/PBDEs 

 

Cr6+ 

Concentration/ 
Dilution of extraction 

solution 
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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: Cutey Yu  
 

Sample cutting / preparation 

Sample Measurement 

Solvent extraction  

Concentration/Dilution  

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 
 

PFOA / PFOS Testing Flow Chart 
 
1) Name of the person who made testing: Zhihong Wang 
2) Name of the person in charge of testing: Cutey Yu 
 

Sample cutting / preparation 

Sample Measurement 

Solvent extraction  

Concentration/Dilution  

Filtration 

LC-MS 

DATA 
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ATTACHMENTS 

Halogen Testing Flow Chart 
 

1) Name of the person who made testing: Hanming Xiao 
2) Name of the person in charge of testing: Bella Wang 
 

Sample cutting / preparation 

Sample Measurement 

Combustion in oxygen bomb  

Filtration 

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

DATA 

Dissolved in an absorption solution  
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ATTACHMENTS 
 

PAHs Testing Flow Chart 
 
1) Name of the person who made testing: Sunny Hu 
2) Name of the person in charge of testing: Cutey Yu 
 

Sample cutting / preparation 

Sample Measurement  

Solvent extraction  

Concentration/Dilution  

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 
 

PVC Testing Flow Chart 
 
1) Name of the person who made testing: Alison Zhang 
2) Name of the person in charge of testing: Cutey Yu 
 

Sample cutting/preparation  

FTIR 

Check wave-number of C-Cl bonding 

DATA 
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ATTACHMENTS 
 

Dimethyl Fumarate Testing Flow Chart 
 
1) Name of the person who made testing: Sunny Hu 
2) Name of the person in charge of testing: Cutey Yu  
 

Sample cutting / preparation 

Sample Measurement 

Solvent extraction  

Concentration/Dilution  

Filtration 

GC-MS 

DATA 
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ATTACHMENTS 

Elementary Testing Flow Chart 
 

1) Name of the person who made testing : Bruce Xiao 
2) Name of the person in charge of testing : Bella Wang 
 

Sample cutting / preparation 

Sample Measurement  

Acid digestion 

Solution 

ICP-OES/AAS 

DATA 

Filtration 
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ATTACHMENTS 
 

HBCDD Testing Flow Chart 
 
1) Name of the person who made testing: Sunny Hu 
2) Name of the person in charge of testing: Cutey Yu 
 

Sample cutting / preparation 

Sample Measurement  

Solvent extraction  

Concentration/Dilution  

Filtration 

GC-MS 

DATA 
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Sample photo: .

CANEC1520928801

CAN15-209288.001 .

SGS authenticate the photo on original report only .

*** End of Report *** .




