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1.0  OBJECTIVE 
This specification defines the performance, test,       
quality and reliability requirements of the  

 Power Blade Connector System. 
 

2.0 SCOPE 
This specification is applicable to the termination characteristics of separable right angle and 
vertical headers when mated to the right angle and vertical receptacles. 
 

3.0 GENERAL 
This document is composed of the following sections: 

             PARAGRAPH                    TITLE                      PAGE    

                  1.0         OBJECTIVE                                   1 

                  2.0         SCOPE                                        1 

                  3.0         GENERAL                                     1 

                  4.0         APPLICABLE DOCUMENTS                     1 

                  5.0         REQUIREMENTS                               2 

                  6.0         ELECTRICAL CHARACTERISTICS               3 

                  7.0         MECHANICAL CHARACTERISTICS              4 

                  8.0         ENVIRONMENTAL CONDITIONS                5 

                  9.0         QUALITY ASSURANCE PROVISIONS             6 

               FIGURE� MEASUREMENT OF                            7 

LOW LEVEL CONTACT RESISTANCE 

               

               TABLE� PRODUCT QUALIFICATION TEST SEQUENDES     

 

4.0 APPLICABLE DOCUMENTS 
4.1 SPECIFICATION 

ALLTOP TECHNOLOGY Engineering drawing related with the product of C181 series. 

4.2 MILITARY STANDARD 
MIL-STD-105     Sampling Procedures and Table for Inspection by Attributes 
MIL-STD-202F    Test Methods for Electronics Component Parts 
MIL-STD-275     Printed Wiring Board for Electronic Equipments 
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MIL-STD-1344    Test Methods for Electrical Connectors 
 

4.3 MILITARY SPECIFICATION 
MIL-C-45662     Calibration System Requirement 
MIL-G-45204     Gold Plating, Electrodeposited 
 

4.4 FEDERAL SPECIFICATION 
QQ-N-290        Nickel Plating (Electrodeposited) 
 
 

4.5 INDUSTRY SPECIFICATION/STANDARD 
UL94            Test for Flammability of Plastic Material 
JIS-H-3731 Phosphor Bronze Sheet, Plates and Strip, JIS-C-5191R 
JIS-H-3130        Brass plate, sheet, and strip, ASTM B 36-77  
EIA 364          Electrical Connector Test Procedure  
IEC-512-3        Current-carrying Capacity test 
 
 

5.0 REQUIREMENTS 
5.1 QUALIFICATION 

Connectors furnished under this specification shall be capable of meeting the qualification test 
requirements specified herein. 
 
 

5.2 MATERIALS 
The material for each component shall be as specified herein, or equivalent.                 
Substitute material shall meet the performance requirements of this specification. 
5.2.1 Housing 

Glass-filled high-temp thermoplastic (UL-94 V-0 Rated), color in black or other 
equivalent high performance resins. 
 

5.2.2 Power Contacts 
Copper Base Alloy. 
 

5.2.3 Signal Pin Contacts 
Copper Base Alloy. 
 

5.3 FINISH 
The finish for applicable components shall be as specified herein or equivalent. 
5.3.1 TERMINAL 

Terminals shall be plated at the contact area with specified thickness of gold, with 1.27 
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mm (minimum) nickel under-plated overall. 
 
 

5.4 DESIGN AND CONSTRUCTION 
The connector shall be a multi-piece design, consisting of molded housing, terminals, spacer, or 
accessories, if needed. 
 

        5.5.Workmanship includes freedom from blistering, cracks, discoloration, etc. 
 

6.0 ELECTRICAL CHARACTERISTICS 
6.1 Signal tested at Low Level (LLCR) 

The low level contact resistance shall not exceed 20 milliohms after environmental exposure when 
measured in accordance with EIA 364-06. 
The following details shall apply: 
A. Test Voltage:  20 millivolts DC max open circuit. 
B. Test Current:  Not exceed 100 milliamps. 
 

6.2 Power tested at Specified Current 
The contact resistance at a specified current shall not exceed 2.0 milliohms initially or after 
mating cycles and environmental exposure when measured in accordance with EIA 364-06. 
The following details shall apply: 
A. Method of connection:  Attached current and voltage probes from header pin on High 

Definition Multi-media Interface to solder-tails on mother board as of the FIGURE� 
B. Test current:  30 amperes DC. 
C. Open circuit voltage:  20 millivolts direct current. 

6.3 Insulation Resistance 
The insulation resistance of mated connectors shall not be less than 10000 megohms for Power 
contact, and 500 megohms for signal initially and after environmental exposure when measured 
in accordance with EIA 364-21. 
The following details shall apply: 
A. Test voltage:  500 volts direct current. 
B. Electrification time:  2 minutes. 
C. Measurement points:  Between the adjacent contacts or ground. 
 

6.4 Dielectric Withstanding Voltage 
There shall be no evidence of arc-over, insulation breakdown or excessive leakage current (>1 
Milliampere) when terminated connectors are tested in accordance with EIA 364-20. 
The following details shall apply: 
A. Test voltage:  1000 volts per signal contact, 2500 volts per power contact. 
B. Test duration:  60 seconds. 
C. Connection method:  760 Torr-sea level. 
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D. Measurement points: between the adjacent contacts or ground. 
6.5  Current Rating 

            The temperature rise above ambient shall not exceed 30� at any point in the system when all power 
contacts are powered with each contact being powered at 30 amperes or only one  Power contact is 
power to 48 amperes. The temperature rise above ambient shall not exceed 30� at any point in the 
system when all signal contact are powered with each contact being powered at 1.0 amperes or only 

            One signal contact is powered at 3.0 amperes. The following details shall apply: 
A. Ambient conditions:  Still air at 25�. 

 
  

7.0 MECHANICAL CHHARATERISTICS 
 

7.1 Mating/Un-mating Force 
The force to mate a receptacle connector and compatible header shall not exceed 710 grams per 
power contact and 100 grams per signal contact. The un-mating force shall not be less than 225 
grams per power contact and 18 grams per signal contact. The following details shall apply: 
A. Cross Head Speed:  25.4 mm per minute. 
B. Lubrication:  None. 
C. Utilize free floating fixtures. 
D. Reference EIA 364-13. 
 

7.2 Normal Force 
The contact normal force shall not be less than 350 grams per beam for the power contacts and 50 
grams(nor greater than 120 grams) per beam for the signal contacts when tested in accordance  
With EIA 364-04. 
 

7.3 Contact Retention
Individual power and signal contacts shall withstand an axial retention load of 0.68 kilograms.  
Individual power receptacle contacts will withstand an axial load of 2.5 kilograms minimum to seat 
further into  
Housing. 
A. Rate of 12.7 mm/minute without dislodging from the housing cavity. 
B. Test 30 contacts. 
C. As per MIL-STD-1344A, Method 2007.1. 
 

7.4 Individual Pin Insertion/Retention Force 
The force required to insert an individual compliant pin into a plated through hole in a printed circuit 
board at a rate of 5.08 mm/minute shall not exceed 2.72 kilograms for signal receptacle contacts, 9.52 
kilograms for signal header pins and 11.34 kilograms per tail for power contacts.  The retention force in 
the axial direction opposite that of insertion shall not be less than 0.68 kilograms for signal receptacle 
contacts,1.36 kilograms for signal header pins and 2.27 kilograms for powers contacts. 
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7.5 Board Lock Retention to Housing 

Individual board locks shall withstand an axial load of 1.36 kilograms minimum. 
� Rate of 12.7 mm/minute without dislodging from the housing cavity. 
� Test 30 board locks. 

 
8.0 ENVIROMENTAL CHARACTERISTICS 

8.1 Thermal Shock-EIA 364-32 
A.  Temperature Range:  -20 to +80� (36 cycles) 
B.  Time at Each Temperature:  To refer to EIA 364-32 (5 Minutes, maximum) 
 

8.2 Humidity, Steady State-EIA 364-31, Method II 
 

A.  Relative Humidity:  95%. 
B.  Temperature:  40�. 
C.  Test Duration:  96 hours. 
 

8.3 High Temperature Life 364-17 
 
A.  Test Duration:  21 days.  
B.  Temperature:  105 �  

 C.  Per-condition:  perform number of durability cycles specified for product. 
 

8.4 Environmental Sequence 
Phase I – Thermal Shock, EIA 364-32 

A.  Test Duration:  36 cycles. 
B.  Temperature Range:  Between -20 and +80�  
C.  Time at Each Temperature:  To refer to EIA 364-32 based on product mass. 
D.  Transfer Time:  5 minutes, maximum. 

Phase II – Humidity, EIA 364-31, Method II 
A.  Test Duration:  10 days.  
B.  Relative Humidity:  95%  
C. Temperature: 40�. 

Phase III – High Temperature Life, EIA 364-17 
A.  Test Duration:  21 days.  
B.  Temperature:  105�. 
C.  Pre-condition:  Perform number of durability cycles specified for product. 

 
8.5 Industrial Mixed Flowing Gas (IMFG), EIA364-65 

A.  Class:  IIA. 
B.  Duration:  20 days  
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C.  Mated. 
D.  Test contact resistance after 10 and 20 days. 
 

8.6 Vibration Sinusoidal, EIA 364-28 
A.  Condition III 
B.  Vibration Amplitude:  0.06” DA or �15G. 
C.  Frequency Range:  10 to 2000 to 10 HZ. 
D.  Sweep Time and Duration:  20 minutes per cycles, 4 hours along each of three orthogonal axes. 
E.  Mounting:  rigidly mount assemblies. 
F.  No Discontinuities of greater than 10 nanoseconds. 

 
8.7 Mechanical Shock, EIA 364-27 

A.  Condition I (50G,11 millisecond half sine wave). 
B.  Shocks:  3 shocks in both directions along each of three orthogonal axes (18 totals)  
C.  Mounting:  rigidly mount assemblies. 
D.  No discontinuities of greater than 10 nanoseconds.. 

 
8.8 Durability-Standard laboratory procedure as applicable to the specific product 

A.  Number of Cycles: 200. 
B.  Cycling rate: 1.27 mm per minute

 
8.9 Solderability – ANSI-J-002, Test Condition A 

A.  Steam aging : 4 hours. 
B.  Pcb termination area was evaluated and meets the requirements of ANSI –J -002

 
8.10 Resistance to Solder Heat – EIA 364-56

A.  Test Condition:  E. 
B.  There shall be no evidence of physical or mechanical damage

. 
8.11  Operating temperature: 

   -20� to 105�. 
 

9.0 QUALITY ASSURANCE PROVISIONS 
 

9.1 Equipment Calibration 
 

All test equipment and inspection facilities used in the performance of any test shall be 
maintained in calibration system in accordance with MIL-C-45662. 
 

9.2 Inspection Conditions 
Unless otherwise specified herein, all inspections shall be performed under the following ambient 
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conditions: 
A. Temperature:  25 ± 5 degrees centigrade. 
B. Relative humidity:  30 % to 60 % 
C. Barometric pressure:  Local ambient. 

 
 
 
 
FIGURE�: MEASUREMENT OF LOW LEVEL CONTACT RESISTANCE 
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Test   Group 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 Test 
                           PAP 

Test Sequence 

Examination of Product 5.5 1
20 

1
12 

O
M 

1
8 

1
8 

1
3 

1 
8 

O
M 

1
3 

1 
3 

1 
 

1 
3 

1 
11 

1 
3 

Contact Resistance 
Low Level 6.1 

3 
6 
9 

14 
17 

3 
6 
10 

 
 

I 
T 
T 
E 
 

2 
6 
 
 
 

  

2 
6 
 
 
 

I 
T 
T 
E 
D 

    

3 
6 
9 
 
 

 

Contact Resistance 
At specified current 6.2 

4 
7 

10 
15 
18 

4 
7 
11 

 
 

 

3 
7 
 
 
 

  

3 
7 
 
 
 

       

Insulation Resistance 6.3     2 
6          

Dielectric Withstanding 
Voltage 6.4     3 

7          

Current Rating 6.5         2      

Mating/Un-mating Force 7.1 

2 
11 
13 
19 

2 
8 

 
 

            

Normal Force 7.2      2         

Contact Insertion/Retention 7.3            2   

Individual Pin Insertion 
(new pin for each insertion) 

7.4 
 
 

            
2 
5 
8 

 

Individual Pin Retention 7.4             
4 
7 
10 

 

Board Lock Retention 7.5              2 

Thermal Shock 8.1     4          
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Humidity, Steady State 8.2     5          

Hi Temperature Life 8.3 5
 
5              

8              

Environmental Sequence 
Phase I 
Phase II 
Phase III 

8.4 
 
 
 16              

Ind. Mixed Flowing Gas 8.5  9             

Vibration 8.6    4           

Mechanical Shock 8.7    5           

Durability 8.8 12 5     4        

Solderability 8.9          2     

Res. To Soldering Heat 8.10           2    

TABLE 1 
QUALIFICATION TESTING 
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REVISION RECORD 

                REV.      PAGE        DESCRIPTION             DCN#      DATE   

                 1         ALL           New Release                      04/26/07 

                 2      1, 2, 3, 4, 5         Correction Typo                    07/16/10 

                         7.1�7.3          Altern 

                 3          1             Correction Typo Page 
3             Added 5.5  

                            6             Added 8.9 Correction Typo 
                         5.5� 7.1         Correction Test Sequence 
                           8.9             Alter                              11/29/10 
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1) ��mg��	
4��Xno4��¥§�[ß��� !"��®��� / The
plating layer of samples were dissolved totally by pre-conditioning method according to
below flow chart. Cr6+ test method excluded

2) ����U��� / Name of the person who made measurement: Climbgreat Yang
3) �����U��� / Name of the person in charge of measurement: Troy Chang

¥§�¦Ç���	
 Flow Chart of Stripping method for metal analysis

��no�� /
Sample measurement

ôõno /
Preparation

�õ !�^ßÕ /
Prepare suitable acid solution

"no#$^ßÕ� /
Put sample into acid solution

ß�¥�Ë§ /
Dissolve plating layer

ßÕ /
Solution

²³´&�µ¶�·¸¹º» /
ICP-AES

� Pb`� Cd`� Hg

 !" Cr6+

%&' !(áYZ)*ÀÁ /
Heat to appropriate temperature to extract

+,-ø.no / Cool, filter digestate through
filter

%$·Æ/0Æ /
Add diphenyl-carbazide for color development

m1�¹-2f¹¹º», ��noßÕò 540
nm�3~á /

measure the absorbance at 540 nm by UV-VIS

4% �)*Õ /
Add appropriate amount of digestion reagent
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[\]ab^é×�	
 PFOA/PFOS analytical flow chart
� ����U567 / Name of the person who made measurement: RomanWong
� �����U��� / Name of the person in charge of measurement: Troy Chang

no89: Sample pretreatment

÷;<ÀÁ®ÀÁ

Sample extraction by Ultrasonic extraction
(kl® Reference method: US EPA 3550C)

ÀÁÕ=>/à?
Concentrate/Dilute Extracted solution

mÕÖ§×Øº»é×ÀÁÕ

Analysis was performed by LC/MS

�� Data
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Report No.: MASZE00011699 Page 1 of 2

Centre Testing International (Shenzhen) Co., Ltd. Hongwei Industrial Zone, Bao’an 70 District, Shenzhen, Guangdong, China

���	 :	
���������
Applicant :HAW KUAN ENTERPRISE CO., LTD.

 � :	
������������
Address :NO.6 INDUSTRIAL DISTRICT, WU SHA CHEN WU, CHANGAN TOWN DONG

GUAN CITY GUANG DONG PROVINCE, CHINA

�������������:
The following sample information were submitted and identified by client as:
�� ! Sample Name :C5191
��"� Part No. :#$%
��&'() :2012.12.03
Sample Received Date :Dec. 3, 2012 
��*+() :2012.12.03-2012.12.07
Testing Period :Dec. 3, 2012 to Dec. 7, 2012 

���� :,-./012+3456��78(Sb)9:;<
Test Requested :As specified by client, to determine the antimony (Sb)composition

content in the submitted sample.
���� Test Apparatus :ICP-OES
��� Test standard :!" Refer to GB/T 5121.27-2008
��#$ Test Result(s)   :�!%& Please refer to the following page(s)

= *: > ?:
Tested by Inspected by

@ A: @A(): 2012.12.07
Approved by

BCDE

Technical Manager

Date Dec. 7, 2012 

NO. 14537012
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Report No.: MASZE00011699 Page 2 of 2

Centre Testing International (Shenzhen) Co., Ltd. Hongwei Industrial Zone, Bao’an 70 District, Shenzhen, Guangdong, China

��#$ Test Result(s):
+F��GH Tested sample description:%I�J Copper-colored metal

��'( Tested Item(s) )* Content(%)

8 Antimony(Sb) <0.0001

��KL
Sample Photo(s)

*** ��MN ***
***End of report ***

OPQ*+��RSTU@VWX��YZ[\R]2^��*+M_`a�+����<�D CTI���

	2
����^��<

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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1) ��mg�
��4�Xno4��¤¦��[á��� !"��¬��� / The
plating layer of samples were dissolved totally by pre-conditioning method according to
below flow chart. Cr6+ test method excluded

2) ����U��� / Name of the person who made measurement: Climbgreat Yang
3) �����U��� / Name of the person in charge of measurement: Troy Chang

¤¦�ÇÈ��
�� Flow Chart of Stripping method for metal analysis

��no� /
Sample measurement

ö÷no /
Preparation

!÷"#�^á× /
Prepare suitable acid solution

$no%&^á×� /
Put sample into acid solution

á�¤�Ì¦ /
Dissolve plating layer

á× /
Solution

±²³&�´µ�¶·¸¹º /
ICP-AES

� Pb`� Cd`� Hg

 !" Cr6+

'()"#*ãYZ+,¿À /
Heat to appropriate temperature to extract

-./ú0no / Cool, filter digestate through
filter

'&¶Æ12Æ /
Add diphenyl-carbazide for color development

m3�¸-4f¸¸¹º,  �noá×ô 540
nm�5~ã /

measure the absorbance at 540 nm by UV-VIS

6'" +,× /
Add appropriate amount of digestion reagent
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[\]^�_�
[\]ab^ëÙ
�� PFOA/PFOS analytical flow chart
� ����U789 / Name of the person who made measurement: RomanWong
� �����U��� / Name of the person in charge of measurement: Troy Chang

no:;< Sample pretreatment

ù=>¿À¿À

Sample extraction by Ultrasonic extraction
(kl¬ Reference method: US EPA 3550C)

¿À×?@/âA
Concentrate/Dilute Extracted solution

m×Ø¦ÙÚ¹ºëÙ¿À×

Analysis was performed by LC/MS

�� Data
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