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[bookmark: _Toc2163096]INTRODUCTION
[bookmark: _Toc2163097]SCOPE
This specification defines the general requirements for the qualification, qualification maintenance, procurement, and delivery of concentric trimmer variable capacitors for space applications. This specification contains the appropriate inspection and test schedules and also specifies the data documentation requirements.
[bookmark: _Toc2163098]APPLICABILITY
This specification is primarily applicable to the granting of qualification approval to components qualified in accordance with one of the following ESCC methods:
		Qualification of Standard Components per ESCC Basic Specification No. 20100.
		Technology Flow Qualification per ESCC Basic Specification No. 25400.	Comment by Steve Jeffery: Change added per ESCC policy (general change applied to all converted ESCC Generics).
It is also primarily applicable to the procurement of components so qualified.
This specification may also be applied to the procurement of unqualified components, recommendations for which are given in ESCC Basic Specification No. 23100.	Comment by Steve Jeffery: Change added per ESCC policy (all ESCC Generics shall be applicable and fully useable for unqualified components).
[bookmark: _Ref485202169][bookmark: _Toc2163099]APPLICABLE DOCUMENTS
The following documents form part of, and shall be read in conjunction with, this specification. The relevant issues shall be those in effect on the date of starting qualification or placing the Purchase Order.
[bookmark: _Toc2163100]ESCC SPECIFICATIONS
No. 20100, Requirements for the Qualification of Standard Electronic Components for Space Application.
		No. 20400, Internal Visual Inspection. 
		No. 20500, External Visual Inspection.
		No. 20600, Preservation, Packaging and Despatch of ESCC Components.
		No. 21300, Terms, Definitions, Abbreviations, Symbols and Units.
		No. 21700, General Requirements for the Marking of ESCC Components.
No. 22600, Requirements for the Evaluation of Standard Electronic Components for Space Application.	Comment by Steve Jeffery: Addition with regard to Materials (outgassing) requirements: ESCC 22600 shall be used instead of ESA PSS-01-702.
		No. 22800, ESCC Non-Conformance Control System.
		No. 23100, Recommendations on the use of the ESCC Specification System for the Evaluation and Procurement of Unqualified Components.	Comment by Steve Jeffery: New ESCC spec reference added.
No. 23500, Requirements for Lead Materials and Finishes for Components for Space Application.
			No. 24400, Measurement of Insertion Loss for EMI Suppression Filters.	Comment by Steve Jeffery: Spec reference added – see comment against Para. 8.8.1.6 herein
No. 24600, Minimum Quality System Requirements.
		No. 24800, Resistance to Solvents of Marking, Materials and Finishes.
		No. 25400, Requirements for the Technology Flow Qualification of Electronic Components for Space Application.	Comment by Steve Jeffery: New ESCC spec reference added.
For qualification and qualification maintenance or procurement of qualified components, with the exception of ESCC Basic Specifications Nos. 20100, 21700, 22800, 24600 and 25400, where Manufacturers’ specifications are equivalent to, or more stringent than, the ESCC Basic Specifications listed above, they may be used in place of the latter, subject to the approval of the ESCC Executive.
Such replacements shall be clearly identified in the applicable Process Identification Document (PID).
For procurement of unqualified components, where Manufacturers’ specifications are equivalent to or more stringent than the ESCC Basic Specifications listed above, they may be used in place of the latter subject to the approval of the Orderer.
Such replacements may be listed in an appendix to the appropriate Detail Specification at the request of the Manufacturer or Orderer, subject to the approval of the ESCC Executive.
Unless otherwise stated herein, references within the text of this specification to "the Detail Specification" shall mean the relevant ESCC Detail Specification.
[bookmark: _Toc2163101]OTHER (REFERENCE) DOCUMENTS	Comment by Steve Jeffery: The references to ESA PSS-01-702, IEC 410, MIL-STD-105 and MIL-STD-414 have been deleted as they no longer apply to ESCC 3405.
ECSS-Q-ST-70-08, Manual soldering of high-reliability electrical connections.
			IEC Publication No. 60068 Part 2, Basic Environmental Testing Procedures.
IEC Publication No. 60384 Part 1, Generic Specification for Fixed Capacitors for Use in Electronic Equipment.
IEC Publication No. 60512, Electromechanical components for electronic equipment - Basic testing procedures and measuring methods.
[bookmark: _Toc2163102]ORDER OF PRECEDENCE
For the purpose of interpretation and in case of conflict with regard to documentation, the following order of precedence shall apply:
ESCC Detail Specification.
ESCC Generic Specification.
ESCC Basic Specification.
Other documents, if referenced herein.
[bookmark: _Toc2163103]TERMS, DEFINITIONS, ABBREVIATIONS, SYMBOLS AND UNITS
The terms, definitions, abbreviations, symbols and units specified in ESCC Basic Specification No. 21300 shall apply.
[bookmark: _Toc2163104]REQUIREMENTS
[bookmark: _Toc2163105]GENERAL
The requirements for the qualification of a component shall be in accordance with ESCC Basic Specification No. 20100.
The requirements for Technology Flow Qualification and the listing of qualified component types shall be in accordance with ESCC Basic Specification No. 25400.
The test requirements for procurement of both qualified and unqualified components (see Chart F1) shall comprise:
	Special In-Process Controls.
	Screening Tests.
	Periodic Testing (for qualified components only).
	Lot Validation Testing if stipulated in the Purchase Order.
[bookmark: _Toc2163106]Specifications
For qualification, qualification maintenance, procurement and delivery of components in conformity with this specification, the applicable specifications listed in Section 2 of this document shall apply in total unless otherwise specified herein or in the Detail Specification.
[bookmark: _Toc2163107]Conditions and Methods of Test
The conditions and methods of test shall be in accordance with this specification, the ESCC Basic Specifications referenced herein and the Detail Specification.
[bookmark: _Toc2163108]Manufacturer’s Responsibility for Performance of Tests and Inspections
The Manufacturer shall be responsible for the performance of tests and inspections required by the applicable specifications. These tests and inspections shall be performed at the plant of the Manufacturer of the components unless it is agreed by the ESCC Executive (for qualification, qualification maintenance, or procurement of qualified components) or the Orderer (for procurement of unqualified components), to use an approved external facility.
[bookmark: _Toc2163109]Inspection Rights
The ESCC Executive (for qualification, qualification maintenance, or procurement of qualified components) or the Orderer (for procurement of unqualified components if stipulated in the Purchase Order) reserves the right to monitor any of the tests and inspections scheduled in the applicable specifications.
[bookmark: _Toc2163110]QUALIFICATION AND QUALIFICATION MAINTENANCE REQUIREMENTS ON A MANUFACTURER
To obtain and maintain the qualification of a component, or family of components, a Manufacturer shall satisfy the requirements of ESCC Basic Specification No. 20100. 
To obtain and maintain the qualification of a component produced using a qualified Technology Flow, a Manufacturer shall satisfy the requirements of ESCC Basic Specification No. 25400.
[bookmark: _Toc2163111]DELIVERABLE COMPONENTS
[bookmark: _Toc2163112]ESCC Qualified Components
Components delivered to this specification shall be processed and inspected in accordance with the relevant Process Identification Document (PID).
[bookmark: _Toc2163113]ESCC Components
Each component, irrespective of qualification status, identified with an ESCC component number and delivered to this specification shall:
		be traceable to its production lot.
		have satisfactorily completed all the tests required by the relevant issues of the applicable specifications.
		be produced from lots that are considered by the Manufacturer to be capable of passing all applicable tests, and sequences of tests, that are defined in Chart F4. The Manufacturer shall not knowingly supply components that cannot meet this requirement. In the event that, subsequent to delivery and prior to operational use, a component is found to be in a condition such that, demonstrably, it could not have passed these tests at the time of manufacture, this shall be grounds for rejection of the delivered lot.
[bookmark: _Ref475005665][bookmark: _Ref475005834][bookmark: _Ref475005967][bookmark: _Toc2163114]Lot Failure
Lot failure may occur during Special In-process Controls (Chart F2), Screening Tests (Chart F3), or Qualification, Periodic Testing and Lot Validation Testing (Chart F4).
Should such failure occur during qualification, qualification maintenance or procurement of qualified components the Manufacturer shall initiate the non-conformance procedure in accordance with ESCC Basic Specification No. 22800. The Manufacturer shall notify the Orderer and the ESCC Executive by any appropriate written means, within 5 working days, giving details of the number and mode of failure and the suspected cause. No further testing or analysis shall be performed on the failed components until so instructed by the ESCC Executive.	Comment by Steve Jeffery: Was 2 (this change is applicable to all converted Generics).
Should such failure occur during procurement of unqualified components the Manufacturer shall notify the Orderer by any appropriate written means within 5 working days, giving details of the number and mode of failure and the suspected cause. No further testing or analysis shall be performed on the failed components until so instructed by the Orderer. The Orderer shall inform the Manufacturer within 5 working days of receipt of notification what action shall be taken.	Comment by Steve Jeffery: Was 2 (this change is applicable to all converted Generics).
[bookmark: _Toc2163115]MARKING
All components procured and delivered to this specification shall be marked in accordance with ESCC Basic Specification No. 21700. 
[bookmark: _Toc2163116]MATERIALS AND FINISHES
Specific requirements for materials and finishes are specified in the Detail Specification. Where a definite material or finish is not specified a material or finish shall be used so as to ensure that the component meets the performance requirements of this specification and the Detail Specification. Acceptance or approval of any constituent material or finish does not guarantee acceptance of the finished product.
All materials and finishes of the components specified in the Detail Specification shall comply with the restrictions on materials specified in ESCC Basic Specification No. 22600.	Comment by Steve Jeffery: For materials outgassing requirements, ESCC 22600 has replaced ESA PSS-01-702.
[bookmark: _Ref475007533][bookmark: _Toc2163117]PRODUCTION CONTROL	Comment by Steve Jeffery: This section is completely revised based on new ESCC requirements (i.e. Chart F2). Certain former Final Production Tests are now considered to be Special In-process Controls.
[bookmark: _Toc2163118]GENERAL
Unless otherwise specified herein or in the Detail Specification all lots of components used for qualification and qualification maintenance, Lot Validation Testing and for delivery shall be subject to tests and inspections in accordance with Chart F2 in the sequence shown.
Any components which do not meet these requirements shall be removed from the lot and at no future time be resubmitted to the requirements of this specification.
The applicable test requirements are detailed in the paragraphs referenced in Chart F2.
For qualified components the full production control provisions are defined in the PID.
In the case of lot failure, the Manufacturer shall act in accordance with Para. 4.3.3.
[bookmark: _Toc2163119]SPECIAL IN-PROCESS CONTROLS
[bookmark: _Ref475018416][bookmark: _Toc2163120]Pre-assembly Visual Inspection
Pre-assembly Visual Inspection shall be performed in accordance with Para. 8.1.
[bookmark: _Toc2163121][bookmark: _Ref475018424]Operating Life Test for Filter Elements
Operating Life shall be performed in accordance with Para. 8.2 on a sample of 50 contacts, assembled from each batch of filter elements.
These contacts shall not be assembled into deliverable components.
The entire lot of contacts shall be considered as failed if one or more contacts fail during the Operating Life Test and associated electrical measurements.
[bookmark: _Ref495497167][bookmark: _Toc2163122]Gold Plate Porosity
Gold Plate Porosity shall be performed in accordance with Para. 8.3 on a sample of 10 contacts selected from each plating lot.
[bookmark: _Ref495497176][bookmark: _Toc2163123]Plating Thickness
Plating Thickness measurements shall be made in accordance with Para. 8.4 on a sample of 10 male contacts and 10 female contacts.
[bookmark: _Ref495497185][bookmark: _Toc2163124]Contact Capability
Contact Capability shall be performed in accordance with Para. 8.5.
The entire lot of contacts shall be considered as failed if more than 10% (rounded up to the nearest whole number) of the contacts fail Contact Capability.
[bookmark: _Ref495500615][bookmark: _Toc2163125]Mating Verification
Mating Verification shall be performed in accordance with Para. 8.7.
[bookmark: _Ref495497195][bookmark: _Toc2163126]Dimension Check
Dimension Check shall be performed in accordance with Para. 8.6 on 3 samples only.	Comment by Steve Jeffery: Was 5pcs - the standard sample size per ESCC policy is 3pcs.
In the event of any failure a 100% Dimension Check shall be performed.
[bookmark: _Ref475018430][bookmark: _Ref485889079][bookmark: _Toc2163127]Weight	Comment by Steve Jeffery: Standard ESCC Generic Spec requirements for “Weight” have been added per ESCC policy.
The maximum weight of the component specified in the Detail Specification shall be guaranteed but not tested.
[bookmark: _Toc2163128]Documentation
Documentation of Special In-Process Controls shall be in accordance with Para. 9.5.
[bookmark: _Ref475007548][bookmark: _Toc2163129]SCREENING TESTS
[bookmark: _Toc2163130]GENERAL	Comment by Steve Jeffery: Screening is now to a single ESCC Level which is equivalent to the “old” Level B.
Unless otherwise specified herein or in the Detail Specification, all lots of components used for qualification and qualification maintenance, Lot Validation Testing, and for delivery, shall be subjected to tests and inspections in accordance with Chart F3 in the sequence shown.
All connectors shall be serialised prior to the tests and inspections.
Any components which do not meet these requirements shall be removed from the lot and at no future time be resubmitted to the requirements of this specification.
The applicable test methods and conditions are specified in the paragraphs referenced in Chart F3.
[bookmark: _Ref475005809][bookmark: _Toc2163131]FAILURE CRITERIA
[bookmark: _Toc2163132]Environmental and Mechanical Test Failure
The following shall be counted as component failures:
Components which fail during tests for which the pass/fail criteria are inherent in the test method, i.e. External Visual Inspection.
[bookmark: _Toc2163133][bookmark: _Ref475005844]Parameter Drift Failure
The acceptable change limits are shown in Parameter Drift Values in the Detail Specification. A component shall be counted as a parameter drift failure if the changes during Burn-in are larger than the drift values (Δ) specified.
[bookmark: _Ref500324868][bookmark: _Toc2163134]Parameter Limit Failure
A component shall be counted as a limit failure if one or more parameters exceed the limits shown in Room Temperature Electrical Measurements or High and Low Temperatures Electrical Measurements in the Detail Specification.
Any component which exhibits a limit failure prior to the submission to Burn-in shall be rejected and not counted when determining lot rejection.
[bookmark: _Toc2163135]Other Failures
A component shall be counted as a failure in any of the following cases:
		Visual failure.	Comment by Steve Jeffery: Added for completeness (components may fail visually during Screening Tests other than External Visual Inspection).
		Mechanical failure.
Handling failure.
		Lost component.
[bookmark: _Toc2163136]FAILED COMPONENTS
A component shall be considered as a failed component if it exhibits one or more of the failure modes described in Para. 6.2.
[bookmark: _Ref475006205][bookmark: _Ref475021292][bookmark: _Toc2163137]LOT FAILURE
In the case of lot failure, the Manufacturer shall act in accordance with Para. 4.3.3.
[bookmark: _Ref475005867][bookmark: _Toc2163138]Lot Failure during 100% Testing
If the number of components failed on the basis of the failure criteria specified in Paras. 6.2.2 and 6.2.3 exceeds 10% (rounded upwards to the nearest whole number) of the components submitted to Burn-in of Chart F3, the lot shall be considered as failed. 
If a lot is composed of groups of components of one family defined in one ESCC Detail Specification, but separately identifiable for any reason, then the lot failure criteria shall apply separately to each identifiable group.
A lot is composed of groups of components of the same technology as defined in the Detail Specification manufactured under the same conditions and at the same time.
[bookmark: _Toc2163139]Lot Failure during Sample Testing
A lot shall be considered as failed if the number of allowable failures during sample testing as specified herein or in the Detail Specification, is exceeded. 
Unless otherwise specified, if a lot failure occurs, a 100% testing may be performed but the cumulative percent defective shall not exceed that specified in Para. 6.4.1. 
[bookmark: _Toc2163140]DOCUMENTATION
Documentation of Screening Tests shall be in accordance with Para. 9.6.
[bookmark: _Toc2163141]QUALIFICATION, QUALIFICATION MAINTENANCE AND LOT VALIDATION TESTING
The requirements of this paragraph are applicable to the tests performed on components or test structures as part of qualification or qualification maintenance in accordance with either ESCC Basic Specification No. 20100 or 25400 as applicable. They are also applicable to Lot Validation Testing as part of the procurement of qualified or unqualified components.
[bookmark: _Ref475005917][bookmark: _Toc2163142]QUALIFICATION TESTING
[bookmark: _Toc2163143]General
Qualification testing shall be in accordance with the requirements specified in Chart F4. The tests of Chart F4 shall be performed on the specified sample, chosen at random from components which have successfully passed the tests in Chart F3. This sample constitutes the Qualification Test Lot. 
The Qualification Test Lot is divided into subgroups of tests and all components assigned to a subgroup shall be subjected to all of the tests in that subgroup, in the sequence shown. The applicable test requirements are detailed in the paragraphs referenced in Chart F4. 
The conditions governing qualification testing are specified in ESCC Basic Specification No. 20100.
[bookmark: _Ref475006283][bookmark: _Toc2163144]Distribution within the Qualification Test Lot
A sample of 16 mated connector sets (this shall comprise 8 connectors with male filtered contacts mated with 8 connectors with female non-filtered contacts and 8 connectors with female filtered contacts mated with 8 connectors with male non-filtered contacts) and a minimum of 70 contact pairs shall be submitted to qualification testing per Chart F4. The distribution within the sample shall be as follows:
The connectors selected for qualification testing shall be representative of the range and termination types to be qualified and include at least the minimum and maximum sizes. The contact sets selected for qualification testing shall represent the range of contacts (filter types) to be used in the connector series being qualified. The testing of Chart F4 Subgroup 1C shall be repeated for each variation of female contact engagement end (functional part) technology. 
The distribution may be specified by, but in any case shall be agreed with, the ESCC Executive.
[bookmark: _Toc2163145]QUALIFICATION WITHIN A TECHNOLOGY FLOW
The qualification of a component produced using a qualified Technology Flow shall be in accordance with ESCC Basic Specification No. 25400.
[bookmark: _Ref475007583][bookmark: _Toc2163146]QUALIFICATION MAINTENANCE (PERIODIC TESTING)
Qualification is maintained through periodic testing and the test requirements of Para. 7.1 shall apply. For each subgroup the sample size and the period between successive subgroup testing shall be as specified in Chart F4. The conditions governing qualification maintenance are specified in ESCC Basic Specification No. 20100.
Qualification of a component, produced using a qualified Technology Flow, is maintained by the maintenance of the Technology Flow Qualification itself in accordance with ESCC Basic Specification No. 25400.
[bookmark: _Ref475006298][bookmark: _Ref475007563][bookmark: _Ref475007572][bookmark: _Toc2163147]LOT VALIDATION TESTING
For procurement of qualified components, Lot Validation Testing is not required and shall only be performed if specifically stipulated in the Purchase Order.
For procurement of unqualified components the need for Lot Validation Testing shall be determined by the Orderer (ref. ESCC Basic Specification No. 23100).
When Lot Validation Testing is required, it shall consist of the performance of one or more of the tests or subgroup test sequences of Chart F4. The testing to be performed and the sample size shall be as stipulated in the Purchase Order.
When procurement of more than one component type is involved from a family, range or series, the selection of representative samples shall also be stipulated in the Purchase Order.
[bookmark: _Ref475005939][bookmark: _Ref475005949][bookmark: _Ref475005956][bookmark: _Toc2163148]FAILURE CRITERIA
The following criteria shall apply to qualification, qualification maintenance and Lot Validation Testing.
[bookmark: _Toc2163149]Environmental and Mechanical Test Failures
The following shall be counted as component failures:
Components which fail during tests for which the pass/fail criteria are inherent in the test method, e.g. Solderability, etc.
[bookmark: _Toc2163150]Electrical Failures
The following shall be counted as component failures:
Components which fail one or more of the applicable limits at each of the relevant data points specified for environmental, mechanical and endurance testing in Intermediate and End-Point Electrical Measurements in the Detail Specification.
[bookmark: _Toc2163151]Other Failures
A component shall be counted as a failure in any of the following cases:
		Visual failure.	Comment by Steve Jeffery [2]: Amended wording of old Para. 8.3.3a.
		Mechanical failure.	Comment by Steve Jeffery [2]: Added for completeness.
		Handling failure.
		Lost component.
[bookmark: _Toc2163152]FAILED COMPONENTS
A component shall be considered as failed if it exhibits one or more of the failure modes detailed in Para. 7.5. 
When requested by the ESCC Executive (for qualification, qualification maintenance or procurement of qualified components) or the Orderer (for procurement of qualified or unqualified components), failure analysis of failed components shall be performed under the responsibility of the Manufacturer and the results provided. 
Failed components shall be retained at the Manufacturer’s plant until the final disposition has been agreed and certified.
[bookmark: _Toc2163153]LOT FAILURE
For qualification and qualification maintenance, the lot shall be considered as failed if one component in any subgroup of Chart F4 is a failed component based on the criteria specified in Para. 7.5. 
For procurement, the lot shall be considered as failed if one component in any test specified for Lot Validation Testing is a failed component based on the criteria specified in Para. 7.5. 
In the case of lot failure, the Manufacturer shall act in accordance with Para. 4.3.3.
[bookmark: _Toc2163154]QUALIFICATION, QUALIFICATION MAINTENANCE AND LOT VALIDATION TESTING SAMPLES
All tests of Chart F4 are considered to be destructive and therefore components so tested shall not form part of the delivery lot.
[bookmark: _Toc2163155]DOCUMENTATION
Documentation of qualification, qualification maintenance and Lot Validation Testing shall be in accordance with Para. 9.7.
[bookmark: _Toc2163156]TEST METHODS AND PROCEDURES
If a Manufacturer elects to eliminate or modify a test method or procedure, the Manufacturer is still responsible for delivering components that meet all of the performance, quality and reliability requirements defined in this specification and the Detail Specification.
For a qualified component, documentation supporting the change shall be approved by the ESCC Executive and retained by the Manufacturer. It shall be copied, when requested, to the ESCC Executive. The change shall be specified in an appendix to the Detail Specification and in the PID.
For an unqualified component the change shall be approved by the Orderer. The change may be specified in an appendix to the Detail Specification at the request of the Manufacturer or Orderer, subject to the approval of the ESCC Executive.
[bookmark: _Ref475005693][bookmark: _Ref485902028][bookmark: _Toc2163157]	PRE-ASSEMBLY VISUAL INspecTION
ESCC Basic Specification No. 20500 for the individual piece parts of the connectors.
ESCC Basic Specification No. 20400 for the filter elements.
[bookmark: _Ref495671998][bookmark: _Toc2163158][bookmark: _Ref485907549][bookmark: _Ref481668392]operating life test for filter elements
A sample of 50 contacts, assembled from each batch of filter elements, shall be subjected to the following Operating Life Test:
Duration: 2000 hours minimum.
Conditions: As defined in the Detail Specification.
Data Points:
The Parameter Drift Values specified in the Detail Specification shall be measured at 0 hours and, following a recovery period of 24 hours maximum, at 1000±48 hours.
On completion of the operating life period the Parameter Drift Values specified in the Detail Specification shall be measured following a recovery period of 24 hours maximum.
[bookmark: _Ref495671999][bookmark: _Toc2163159]gold plate porosity
A sample of 10 contacts from each plating lot shall be placed in a clean glass container. A solution of 1 part of concentrated nitric acid (specific gravity: 1.42) and 1 part of distilled water at a temperature of +25 ±5°C shall be poured over the contacts. No bubbles shall emanate from the contact surfaces within 15 seconds from application of the solution.
[bookmark: _Ref495672000][bookmark: _Toc2163160]plating thickness
The thickness of the outer gold layer and barrier layers shall be measured on 10 male and 10 female contacts, using a non-destructive method or metallographic cross section on the active part as specified in the Detail Specification. In the event of conflict, the metallographic cross sectioning method shall govern (see the Detail Specification for values).
[bookmark: _Ref495672001][bookmark: _Toc2163161]contact capability
Contact Capability is applicable to female contacts or to male contacts where the male contact deforms to make and retain electrical contact.
The contacts shall pick up the minimum weight and drop the maximum weight. These weights shall be as specified in the Detail Specification.
[bookmark: _Ref495672003][bookmark: _Toc2163162]External Visual Inspection and Dimension Check
External Visual Inspection shall be performed in accordance with ESCC Basic Specification No. 20500.
Dimension Check shall be performed in accordance with ESCC Basic Specification No. 20500.
[bookmark: _Ref495672002][bookmark: _Toc2163163]mating verification
The connectors shall be mated and unmated once with their counterparts to verify the proper functioning of the coupling mechanism.
[bookmark: _Toc2163164]ELECTRICAL MEASUREMENTS
[bookmark: _Toc2163165][bookmark: _Ref475006232][bookmark: _Ref475021248][bookmark: _Ref475021282]General
Unless otherwise specified in the Detail Specification, the following electrical measurements and test methods apply.	Comment by Steve Jeffery: Original wording has been modified to clarify the flexibility of performing specific electrical measurements which are not defined herein.

Note that “Mated Shell Conductivity” was Not applicable in the only associated Detail Specification and so all references to this Electrical Measurement are deleted from this Draft Spec.
[bookmark: _Toc479161779][bookmark: _Ref496008785][bookmark: _Toc2163166][bookmark: _Toc479161777]Insulation Resistance	Comment by Steve Jeffery: Re-written with test details added in order that reference to a Para. in another Generic Spec is no longer necessary.
In accordance with IEC Publication No. 60384-1 clause 4.5.
Measurements shall be made between each contact and the shell. Unless otherwise specified, the following details shall apply:
Test voltage: as specified in the Detail Specification.
Measurement accuracy: ±10% from one-hundredth of the limit value to 100GΩ
Time constant of the test circuit including component under test: < 1s	Comment by Steve Jeffery: Proposed wording to replace the ambiguous and potentially unclear original wording “The internal resistance of the voltage source RS shall be such that RSCR < 1 second”. This, ideally, needs to be checked and confirmed/agreed.
Charging current: 50µA/pF maximum for C ≤ 1000pF; 50mA maximum for C > 1000pF
Relative humidity: 20 to 50%
The correction factors to be applied to the insulation resistance measurements are shown below:
	°C
	Correction Factor
	°C
	Correction Factor

	20
		1.42
	28
		0.82

	21
		1.33
	29
		0.76

	22
		1.24
	30
		0.71

	23
		1.16
	31
		0.67

	24
		1.08
	32
		0.63

	25
		1
	33
		0.59

	26
		0.94
	34
		0.55

	27
		0.87
	35
		0.51


[bookmark: _Toc479161778][bookmark: _Ref496704747][bookmark: _Toc2163167]Voltage Proof	Comment by Steve Jeffery: Re-written with test details added in order that reference to a Para. in another Generic Spec is no longer necessary.
In accordance with IEC Publication No. 60384-1 clause 4.6.
Measurements shall be made between each contact and the shell. Unless otherwise specified, the following details shall apply:
Test voltage: as specified in the Detail Specification.
Test voltage application time: 60 seconds between the test points.
Time constant of the test circuit including component under test: < 1s	Comment by Steve Jeffery: Proposed wording to replace the ambiguous and potentially unclear original wording “The internal resistance of the voltage source RS shall be such that RSCR < 1 second”. This, ideally, needs to be checked and confirmed/agreed.
Voltmeter resistance: ≥ 20000Ω/V
Charging/discharging current: 50µA/pF maximum for C ≤ 1000pF; 50mA maximum for C > 1000pF
There shall be no visible or electrical sign of breakdown or flash-over during the test period and, after completion of the test, the components shall be further visually examined for evidence of damage, arcing or breakdown.
[bookmark: _Toc2163168]Contact Resistance
The Contact Resistance at Low Level and Rated Current shall be measured by means of a suitable test circuit. Where measurements are to be made on contacts mounted in connectors, they shall be made at the point at which the rear part of the contact emerges from the insert.
Contact Resistance at Low Level:
Contact Resistance at Low Level shall be measured using either the DC or AC method shown below. In case of dispute the DC method shall govern.
DC Method:
· Maximum potential across sample: 20mV
· Maximum applied current: 10mA
Two measurements shall be performed with opposite polarity. The average of the 2 readings shall be considered as indicative of the low level resistance value. Contact Resistance shall be expressed in milliohms.
AC Method:
· Maximum potential across sample: 20mVrms
· Maximum measuring frequency: 2kHz
· Maximum applied current: 10mArms
Contact Resistance shall be expressed in milliohms.
Contact Resistance at Rated Current:
Contact Resistance at Rated Current shall be measured using either the DC or AC method shown below. In case of dispute the DC method shall govern.
Testing shall not be performed until thermal stability has been achieved. Thermal stability will have been reached when no change in resistance is observed between 2 successive measurements taken at 15 minute intervals.
DC Method:
· Potential across sample: from 1V to 60V
· Maximum applied current: Maximum Rated Current (IR) as specified in the Detail Specification.
Two measurements shall be performed with opposite polarity. The average of the 2 readings shall be considered as indicative of the resistance value. Contact Resistance shall be expressed in milliohms.
AC Method:
· Potential across sample: from 1Vrms to 60Vrms
· Maximum measuring frequency: 2kHz
· Maximum applied current: Maximum Rated ACrms Current (IRac) as specified in the Detail Specification.
Contact Resistance shall be expressed in milliohms.
Sampling (applicable to measurements of contacts mounted in connectors):
· Number of contacts in connector ≤ 4: All contacts in each connector shall be measured.
· Number of contacts in connector > 4: 20%, but not less than 4, of the contacts in each connector shall be measured.
[bookmark: _Toc2163169]Ground Resistance
Ground Resistance is applicable to grounded contacts only. Where measurements are to be made on contacts mounted in connectors, they shall be made between the point at which the rear part of the contact emerges from the insert to a point on the rear accessory thread (or body, if no thread is present) for a plug, or to a point on the mounting flange for a receptacle.
Probes with spherical ends of 0.13mm radius shall be used to make the measurements.
Test Conditions:
Measurements of Ground Resistance shall be made using either the DC or the AC method shown below. In case of dispute the DC method shall govern.
DC Method
· Maximum Potential Across Sample: 20mV
· Maximum Applied Current: 10mA
Two measurements shall be performed with opposite polarity. The average of the 2 readings shall be considered as indicative of the resistance value. Ground Resistance shall be expressed in milliohms.
AC Method
· Maximum Potential Across Sample: 20mVrms
· Maximum Measuring Frequency: 2kHz
· Maximum Applied Current: 10mArms
Ground Resistance shall be expressed in milliohms.
Sampling (applicable to measurements of grounded contacts mounted in connectors):
Number of contacts in connector ≤ 4: All contacts in each connector shall be measured.
Number of contacts in connector > 4: 20%, but not less than 4, of the contacts in each connector shall be measured.
[bookmark: _Toc2163170]Capacitance	Comment by Steve Jeffery: Re-written with test details added in order that reference to a Para. in another Generic Spec is no longer necessary.
In accordance with IEC Publication No. 60384-1 clause 4.7. Unless otherwise specified, the following details shall apply:
Test frequency: 1000 ±100Hz
Measuring voltage: 0.1 to 1.2Vrms
The accuracy of the measuring equipment shall be such that the error does not exceed:
10% of the rated capacitance tolerance (absolute capacitance measurements)
	10% of the specified change in capacitance (measurement of variation in capacitance).
Temperature variation due to handling shall be avoided.
N.B.: following Voltage Proof or Insulation Resistance, the capacitance measurement may be delayed for a period of up to 24 hours.
[bookmark: _Toc479161780][bookmark: _Toc2163171]Insertion Loss	Comment by Steve Jeffery: Re-written with test details added in order that reference to a Para. in another Generic Spec is no longer necessary.
Insertion Loss shall be performed in accordance with ESCC Basic Specification No. 24400 and as follows:
Measurement Accuracy: ≤ ±3dB
Requirements for High and Low Temperatures Electrical Measurements:
The test circuit employed for Room Temperature Electrical Measurements may be used. To accommodate the temperature chamber cables of not more than 600mm length with PTFE or equivalent dielectric may be interposed between each buffer network and the component under test.
Measurements during Screening and Periodic Testing for extension of qualification:
Measurements shall be made at a minimum of three test frequencies which shall be defined in the Detail Specification.
Measurements during Qualification Testing and Periodic Testing for renewal of qualification after lapse:
Measurements shall be made at a minimum of five test frequencies which shall be defined in the Detail Specification.
[bookmark: _Ref497313144][bookmark: _Toc2163172]Parameter Drift Values
At each of the relevant data points during Screening Tests, Parameter Drift Values shall be measured as specified in the Detail Specification. All values obtained shall be recorded against serial numbers and the parameter drift calculated.
[bookmark: _Ref497313145][bookmark: _Toc2163173]High and Low Temperatures Electrical Measurements
High and Low Temperatures Electrical Measurements shall be performed as specified in the Detail Specification. All values obtained shall be recorded against serial numbers.
[bookmark: _Ref497313143][bookmark: _Toc2163174]Room Temperature Electrical Measurements
Room Temperature Electrical Measurements shall be performed as specified in the Detail Specification. All values obtained shall be recorded against serial numbers.
[bookmark: _Toc2163175]Intermediate and End-Point Electrical Measurements
At each of the relevant data points during Qualification, Periodic Testing and Lot Validation Testing, Intermediate and End-Point Electrical Measurements shall be performed as specified in the Detail Specification. All values obtained shall be recorded against serial numbers and the parameter drift calculated if specified.
[bookmark: _Ref485908096][bookmark: _Toc2163176][bookmark: _Ref485902029]Burn-in
In accordance with IEC Publication No. 60384-1 clause 4.23. Unless otherwise specified, the following details shall apply:
		Test Conditions:
· Duration: 168 hours minimum for contacts, 48 hours minimum for connectors.
· Temperature: maximum operating temperature rating (+0 -3)°C, as specified in the Detail Specification.
· Applied voltage: as specified in the Detail Specification.
Data Points:
At the end of the burn-in period and while still at the burn-in temperature, the Insulation Resistance of the components shall be measured as specified in Para. 8.8.1.1 and shall meet the limits specified in the Detail Specification.
[bookmark: _Ref497313387][bookmark: _Ref497313895][bookmark: _Toc2163177][bookmark: _Ref485908399]Rapid Change of temperature	Comment by Steve Jeffery: IEC 60512-6 is obsolete/withdrawn and therefore reference to it is removed.
Connectors shall be subjected to Test Nb of IEC Publication No. 60068-2-14. The following details shall apply:
		Number of cycles: 5
For Screening Tests – Chart F3B, one cycle shall consist of the following steps:
30 minutes at the minimum operating temperature defined in the Detail Specification.
5 minutes (maximum) at Tamb = +25 (+10 -5)°C
30 minutes at the maximum operating temperature defined in the Detail Specification.
5 minutes (maximum) at Tamb = +25 (+10 -5)°C
For Qualification and Periodic Tests – Chart F4	, one cycle shall consist of the following steps:
0. 30 minutes at the minimum storage temperature defined in the Detail Specification.
5 minutes (maximum) at Tamb = +25 (+10 -5)°C
30 minutes at the maximum storage temperature defined in the Detail Specification.
5 minutes (maximum) at Tamb = +25 (+10 -5)°C
		Data Points:
						On completion of testing the connectors shall be visually examined. There shall be no damage detrimental to the operation of the connectors.
		Insertion Loss, Capacitance, Insulation Resistance and Voltage Proof shall then be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
[bookmark: _Ref497313496][bookmark: _Toc2163178]WIRING
Selection of Wire:
The wire to be used shall be of the minimum and maximum gauge that the solder bucket is designed to accept. The insulation shall be capable of surviving, without any degradation in performance, the same maximum temperature as the connector. Additionally, ECSS‑Q‑ST‑70‑08 shall be used to aid the selection of wire.
Procedure:
The wires shall be soldered to the contacts in accordance with the requirements of ECSS‑Q‑ST-70-08. Half of the contacts shall be equipped with wire of the maximum gauge and half with the minimum gauge.
Data Points:
The soldered joints shall be examined in accordance with, and meet the requirements of, the visual inspection criteria of ECSS-Q-ST-70-08.
Insertion Loss shall then be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
[bookmark: _Ref497313560][bookmark: _Toc2163179]Vibration	Comment by Steve Jeffery: The test methods included in Issue 2 of Generic 3405 are obsolete and I have therefore proposed replacements which, ideally, need to be checked and confirmed/agreed.
Components shall be subjected to Sinusoidal Vibration per Test Fc of IEC Publication No. 60068‑2‑6 and Random Vibration per Test Fh, Method 1 of 60068-2-64. The order in which these tests shall be performed is at the manufacturer’s discretion. The following details shall apply:
	Mounting	:
The mated, wired connector sets shall be mounted either by their normal mounting means or by any suitable clamping arrangement. The wires shall be clamped to a non‑vibrating point which is at least 20cm away from the connectors such that resonance of the wires is avoided.
Test Conditions for Sinusoidal Vibration Testing:
Frequency range: 10 to 2000Hz
Duration: 1 cycle from 10-2000-10Hz, of duration 30 minutes, in each of the 3 mutually perpendicular directions, total 90 minutes.
		Vibration amplitude: 1.5mm or 20g, whichever is less.
	Test Conditions for Random Vibration Testing	:
Frequency range: f1 = 20Hz, f2 = 2000Hz
Duration: 1 cycle, of high reproducibility and duration 30 minutes, performed in each of the 3 mutually perpendicular directions, total 90 minutes.
Acceleration spectral density: 0.2g2/Hz
Data Points:
	During vibration, contacts shall be monitored as specified in Test 2e of IEC Publication No. 60512-2-5. Maximum contact disturbance time: 1µs.	Comment by Steve Jeffery: Note: was “512-2”.
The components shall be visually examined. There shall be no damage and no loosening of parts as a result of the vibration testing.
[bookmark: _Ref485908412][bookmark: _Ref497313575][bookmark: _Toc2163180]Shock	Comment by Steve Jeffery: The test method included in Issue 2 of Generic 3405 is obsolete and I have therefore proposed a replacement which, ideally, needs to be checked and confirmed/agreed.
Components shall be subjected to Test Ea of IEC Publication No. 60068-2-27. The following details shall apply:
		Test Conditions: 
				Mounting: The mated, wired connector sets shall be mounted either by their normal mounting means or by any suitable clamping arrangement. The wires shall be clamped to a point which is at least 20cm away from the connectors such that stress of the wires is avoided. 
Peak acceleration: 50g
Duration: 11ms
		Waveform: ½-sine pulse.
Number of shocks: 3 shocks in each direction shall be applied in each of the 3 mutually perpendicular planes, total 18 shocks.
		Data Points:
During shock, contacts shall be monitored as specified in Test 2e of IEC Publication No. 60512-2-5. Maximum contact disturbance time: 1µs.
The components shall be visually examined. There shall be no damage and no loosening of parts as a result of the shock testing.
[bookmark: _Ref485908431][bookmark: _Toc2163181]CLimatic Sequence
[bookmark: _Toc2163182]Dry Heat
Components shall be subjected to Test Bb of IEC Publication No. 60068-2-2. The following details shall apply:	Comment by Steve Jeffery [2]: Test Ba has been withdrawn, Test Bb is considered to be a suitable alternative.

Test Ba conditions applied a ‘sudden change of temperature’ when the test (i.e. climatic sequence) is not intended to be a thermal shock test. The proposed Test Bb is equivalent to Test Ba except that it applies a ‘gradual change of temperature’.
Duration: 2 hours minimum.
Test temperature: maximum storage temperature as specified in the Detail Specification.
[bookmark: _Toc2163183]Damp Heat, Accelerated (First Cycle)
Unless otherwise specified in the Detail Specification, components shall be subjected to Test Db of IEC Publication No. 60068-2-30, upper temperature severity +55°C, Variant 2 for 1 cycle. Following the damp heat cycle the components shall be subjected to standard atmospheric conditions for a recovery period of 1 to 24 hours. The components shall be subjected to Cold immediately after the recovery period.
[bookmark: _Toc2163184]Cold
Components shall be subjected to Test Ab of IEC Publication No. 60068-2-1. The following details shall apply:	Comment by Steve Jeffery [2]: Test Aa has been withdrawn, Test Ab is considered to be a suitable alternative.

Test Aa conditions applied a ‘sudden change of temperature’ when the test (i.e. climatic sequence) is not intended to be a thermal shock test. The proposed Test Ab is equivalent to Test Aa except that it applies a ‘gradual change of temperature’.
Duration: 2 hours minimum.
Test temperature: minimum storage temperature as specified in the Detail Specification.
[bookmark: _Toc2163185]Low Air Pressure
Components shall be subjected to Test M of IEC Publication No. 60068-2-13. One half of the connectors shall be mated, and the remaining connectors unmated, during the test. The following details shall apply:
Maximum (simulated) altitude: 33000m	Comment by Steve Jeffery: Low Air Pressure conditions are in error in both the current issue of the Generic and in 3405/001 (e.g. Figure 1 of the Detail Specification does not define the maximum simulated altitude, but voltage -temperature and insulation resistance – temperature derating charts.)

An amended altitude condition is proposed, as shown, which is based on the Generic Specification No. 3401 and, ideally, needs to be checked and confirmed/agreed.
Test temperature: +15 to +35°C.
Duration: 1 hour.
Voltage Proof: During the final 5 minutes of the period at low pressure a voltage proof test shall be carried out per Para. 8.8.1.2, except that the test voltage shall be 125% of the rated voltage specified in the Detail Specification.
[bookmark: _Toc2163186]Damp Heat, Accelerated (Remaining Cycles)
Components shall be subjected to Test Db of IEC Publication No. 60068-2-30, upper temperature severity +55°C, Variant 2 for 5 cycles.
Data Points (Final Measurements):
After the final Damp Heat cycle the Insulation Resistance shall be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification. Components shall then be subjected to standard atmospheric conditions for a recovery period of 1 to 24 hours.
After recovery, the components shall be subjected to an External Visual Inspection in accordance with ESCC Basic Specification No. 20500.
	Insertion Loss, Capacitance, Insulation Resistance and Voltage Proof shall be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
[bookmark: _Ref485908388][bookmark: _Toc2163187][bookmark: _Ref485908444]mATinG anD UNMATING FORCEs
Components shall be mated and then unmated four times, with force applied gradually and equally distributed about the connector.
The mating and unmating forces shall be measured on the first and last mating/unmating cycles and shall not exceed the values specified in the Detail Specification.
[bookmark: _Ref497313642][bookmark: _Toc2163188][bookmark: _Ref485908422]HIGH TEMPERATURE STORAGE	Comment by Steve Jeffery: The test method included in Issue 2 of Generic 3405 is obsolete and I have therefore proposed a replacement which, ideally, needs to be checked and confirmed/agreed.
Components shall be subjected to Test Bb of IEC Publication No. 60068-2-2. The following details shall apply:
Duration: 1000 hours minimum.
Test temperature: maximum storage temperature as specified in the Detail Specification.
Data Points:
Prior to the commencement of the High Temperature Storage test, Contact Resistance at Low Level, Ground Resistance, Capacitance and Insulation Resistance shall be measured and shall meet the requirements specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
On completion of the High Temperature Storage the components shall be visually examined and there shall be no evidence of physical damage. Connectors shall then be subjected to Mating and Unmating Forces as specified in Para. 8.15.
Contact Resistance at Low Level, Contact Resistance at Low Level Drift, Ground Resistance, Capacitance, Capacitance Drift, Insertion Loss, Insulation Resistance, Insulation Resistance Drift and Voltage Proof shall be measured as specified in Intermediate and End‑Point Electrical Measurements in the Detail Specification. Contact Resistance at Low Level Drift, Capacitance Drift and Insulation Resistance Drift shall be related to the initial measurements.
The contacts shall then be subjected to the Contact Retention test defined in Para. 8.25.
[bookmark: _Ref497313659][bookmark: _Toc2163189]CORROSION	Comment by Steve Jeffery: The text regarding applicability is deleted, as corrosion is applicable to the only detail spec (3405/001 does not include PCB connectors).
The unmated connectors shall be submitted to this test in accordance with Test Ka of IEC Publication No. 60068-2-11 for a duration of 48 hours.
Data Points:
On completion of testing, the components shall be visually examined. No base metal shall be exposed on the interfaces or mating surfaces.
[bookmark: _Ref497313720][bookmark: _Toc2163190]INSERT RETENTION (IN SHELL)
Any rear accessories, if fitted, shall be removed from connectors prior to the test.
One half of the connectors shall be tested by applying an axial load to the front of the insert and the remaining connectors shall be tested by applying an axial load to the rear of the insert. The axial load shall be applied in such a manner as would push the insert out of the shell. The portion of the load-applying device that touches the surface of the insert may be shaped to clear the contacts (if installed), and similarly any raised areas (e.g. bosses, identifiers) on the insert.
The following details shall apply:
Rate of increase of axial load application: 0.7kg/cm2/s
Maximum applied axial load: as specified in the Detail Specification.
Duration: The maximum axial load shall be applied for a minimum of 5 seconds.
Data Points:
The connectors shall be visually and/or mechanically checked during and after the application of axial load. The inserts shall not be dislodged from their original position within the shells.
[bookmark: _Ref497313739][bookmark: _Toc2163191]Resistance to Soldering Heat	Comment by Steve Jeffery: Re-written with test details added in order that reference to a Para. in another Generic Spec is no longer necessary.
Components shall be subjected to Test Tb of IEC Publication No. 60068‑2-20. The following details shall apply:
	Stabilisation:
Prior to the test the components shall be stabilised at +22 ±3°C for a period of 15 minutes minimum.
Test Conditions:
	Test method: 1A (+260 ±5°C)
		Immersion depth: 2 (+0.5 -0) mm from the component body.
	Immersion time: 10 ±1 seconds.
No heat sink or thermal screen shall be used during this test.
		Data Points:
				On completion of testing, the components shall be subjected to standard atmospheric conditions for a recovery period of 1.5 ±0.5 hours.
		After recovery, the components shall be visually examined. There shall be no evidence of damage. Insulation Resistance and Insertion Loss shall be measured as specified in Intermediate and End‑Point Electrical Measurements in the Detail Specification.
[bookmark: _Ref497313764][bookmark: _Toc2163192]eNGaGEMENt AND SEPARATION FORCES
Engagement and Separation Forces is applicable to female contacts or to male contacts where the male contact deforms to make and retain electrical contact.
Sampling: 10 contacts per type shall be tested.
Procedure:
		A gradually increasing force with displacement not exceeding 1mm/second shall be applied until the test pin, or sleeve, properly engages with, or separates from, the contact. The test pin, or sleeve, shall be made of hardened tool steel with a surface roughness of 0.1 to 0.25µm and a minimum hardness of 650 VPN. Test pins shall have spherical ends. The diameter of the test pin, or sleeve, shall be as specified in the Detail Specification. 
The maximum diameter test pin, or minimum diameter test sleeve, shall be engaged to 70% of the depth of the female mating cavity or length of the engagement end of a male contact, and then separated 3 times. Subsequently, the minimum diameter test pin, or maximum diameter test sleeve, shall be engaged and separated once to measure the separation force.
Data Points:
Engagement and separation forces shall be measured on the third engagement and separation of the maximum diameter test pin, or minimum diameter test sleeve. Separation force shall be measured for the minimum diameter test pin, or maximum diameter test sleeve.
The maximum engagement force and the separation forces, specified in the Detail Specification, shall not be exceeded.
[bookmark: _Ref481668466][bookmark: _Ref497313781][bookmark: _Toc2163193]		OVERSIZE PIN EXCLUSION
A hardened steel pin of the dimensions specified in the Detail Specification shall be placed in the centre of the female contact, parallel to its axis. The force specified in the Detail Specification shall be applied, aimed at forcing the test pin into the female contact. The test pin shall not enter the female contact.		
[bookmark: _Ref497313797][bookmark: _Toc2163194]PROBE DAMAGE
Probe Damage is applicable to female contacts only.
Female contacts shall be subjected to Test 16a of IEC Publication No. 60512-16-1. The following details shall apply: 	Comment by Steve Jeffery: Replacement test according to IEC (512-8 Test 16a has been withdrawn.)
Test pin dimensions: as specified in the Detail Specification.
Bending moment: as specified in the Detail Specification.
Data Points:
On completion of the Probe Damage test the contact separation force shall be measured and the separation forces, specified in the Detail Specification, shall not be exceeded.
[bookmark: _Ref485908493][bookmark: _Ref497313857][bookmark: _Toc2163195][bookmark: _Ref485908478][bookmark: _Ref481668481]SOLDERABILITY	Comment by Steve Jeffery: IEC 60512-6 is obsolete/withdrawn and therefore reference to it is removed.

The method for PCB contacts is removed (3405/001 does not include PCB connectors).
Contacts shall be subjected to Test Ta, Method 2 of IEC Publication No. 60068-2-20. The size of soldering iron (A or B) shall be as specified in the Detail Specification.
[bookmark: _Ref497313871][bookmark: _Toc2163196]PIN BENDING TEST
Pin Bending Test is applicable to male contacts only.
Procedure:
		Contacts shall be mounted into the insulator. The rear end shall be bent 90° to touch the insulator and then straightened. 
Data Points:
On completion of the Pin Bending test the contacts shall be examined. Damage to the contact body is acceptable, but there shall be no evidence of damage to the filter.
Capacitance and Insulation Resistance shall be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
[bookmark: _Ref496798305][bookmark: _Toc2163197]CONTACT RETENTION (IN INSERT)
Any rear accessories, if fitted, shall be removed from connectors prior to the test. All contacts shall be in place and a minimum of 20%, but not less than 5 of the contacts in each connector, shall be tested. The force shall be applied to the engagement end of the contact either directly or by using an appropriate adaptor.
The following details shall apply:
Rate of application of force: ≤ 5N/s
Contact retention force: as specified in the Detail Specification.
Duration: 5 seconds minimum.
Data Points:
After the force has been removed from the contact, the axial displacement of the contact shall be measured and shall not exceed 0.3mm.
[bookmark: _Ref497313945][bookmark: _Toc2163198]Endurance
The following details shall apply:
Number of cycles: 500 for Qualification, 100 for Periodic Testing and Lot Validation Testing. One cycle shall consist of one mating followed by unmating of a mated connector set with the plug and receptacle completely separated after each cycle.
Mating/unmating speed: 5mm per second maximum.
Cycling rate: 8 cycles per minute maximum.
Data Points:
Prior to the commencement of the Endurance test, connectors shall be subjected to Mating and Unmating Forces as specified in Para. 8.15. Contact Resistance at Low Level, Ground Resistance, Capacitance and Insulation Resistance shall be measured and shall meet the requirements specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
On completion of the Endurance test the components shall be visually examined and there shall be no evidence of physical damage other than contact wear. The components shall then be subjected to standard atmospheric conditions for a recovery period of 2 hours minimum.
After recovery, the connectors shall be subjected to Mating and Unmating Forces as specified in Para. 8.15.
The connectors shall not be cleaned prior to electrical measurements. Contact Resistance at Low Level, Contact Resistance at Low Level Drift, Ground Resistance, Insertion Loss, Capacitance, Capacitance Drift, Insulation Resistance, Insulation Resistance Drift and Voltage Proof shall be measured as specified in Intermediate and End‑Point Electrical Measurements in the Detail Specification. Contact Resistance at Low Level Drift, Capacitance Drift and Insulation Resistance Drift shall be related to the initial measurements.
[bookmark: _Ref481668498][bookmark: _Toc2163199]PERMANENCE OF MARKING
ESCC Basic Specification No. 24800.
[bookmark: _Ref497313991][bookmark: _Toc2163200]OPERATING LIFE	Comment by Steve Jeffery: The durations defined here for Operating Life testing are believed to be appropriate and acceptable.
Components shall be subjected to an endurance test in accordance with IEC Publication No. 60384-1 clause 4.23. Unless otherwise specified, the following details shall apply:	Comment by Steve Jeffery: An appropriate IEC Test Method (ref. ESCC Generic 3001) has been added for completeness.
			Duration:
For Qualification Testing, and for Periodic Testing for renewal of qualification after lapse: 2000 ±48 hours.
For Periodic Testing for extension of qualification: 1000 ±24 hours.
Temperature: As specified in Operating Life in the Detail Specification.
Applied voltage: As specified in Operating Life in the Detail Specification. If AC rated filters are tested, the value of the series resistor shall be such that the voltage appearing across the filter is not less than 95% of the applied voltage.
A voltage source shall be used which is capable of supplying at least 1 ampere when a filter is short-circuited.
Applied current: As specified in Operating Life in the Detail Specification.
	Charging current: 50µA/pF maximum for C ≤ 1000pF; 0.05A maximum for C > 1000pF
Monitoring during Operating Life: A method shall be provided to indicate short-circuits or leakage currents of 1mA or greater.
			Data Points:
		Prior to the commencement of the Operating Life test, Capacitance and Insulation Resistance shall be measured and shall meet the requirements specified in Intermediate and End-Point Electrical Measurements in the Detail Specification.
		For a 2000 hour Operating Life test, testing shall be stopped after 1000 ±48 hours for intermediate measurements. 	The components shall be subjected to standard atmospheric conditions for recovery for 24 hours maximum. Prior to the recovery period, the Insulation Resistance shall be measured at the specified operating life test temperature.
After recovery, Insertion Loss, Capacitance, Capacitance Drift, Insulation Resistance, Insulation Resistance Drift and Voltage Proof at 90% of rated voltage shall be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification. Capacitance Drift and Insulation Resistance Drift shall be related to the initial measurements. On completion of intermediate electrical measurements, components shall be returned to Operating Life testing.
		On completion of testing (1000 or 2000 hours), the components shall be subjected to standard atmospheric conditions for recovery for 24 hours maximum. Prior to the recovery period, the Insulation Resistance shall be measured at the specified operating life test temperature.
After recovery, Insertion Loss, Capacitance, Capacitance Drift, Insulation Resistance, Insulation Resistance Drift and Voltage Proof at 90% of rated voltage shall be measured as specified in Intermediate and End-Point Electrical Measurements in the Detail Specification. Capacitance Drift and Insulation Resistance Drift shall be related to the initial measurements.
[bookmark: _Toc2163201]DATA DOCUMENTATION
[bookmark: _Ref475006172][bookmark: _Toc2163202]GENERAL
For the qualification, qualification maintenance and procurement for each lot a data documentation package shall exist in a printed or electronic form.
This package shall be compiled from:
Cover sheet (or sheets).
List of equipment (testing and measuring).
List of test references.
Special In-Process Controls data (Chart F2).
Screening Tests data (Chart F3).
Qualification, Periodic Testing and Lot Validation Testing (when applicable) data (Chart F4).
Failed components list and failure analysis report (when applicable).
Certificate of Conformity.
Items (a) to (h) inclusive shall be grouped, preferably as sub-packages and, for identification purposes, each page shall include the following information:
		ESCC Component Number.
		Manufacturer’s name.
		Lot identification.
		Date of establishment of the document.
		Page number.
Whenever possible, documentation should preferably be available in electronic format suitable for reading using a compatible PC. The format supplied shall be legible, durable and indexed. The preferred storage medium is CD-ROM and the preferred file format is PDF.
0. [bookmark: _Toc2163203]Qualification and Qualification Maintenance
In the case of qualification or qualification maintenance, the items listed in Para. 9.1(a) to (h) are required.
[bookmark: _Ref485202707][bookmark: _Toc2163204]Component Procurement and Delivery
For all deliveries of components procured to this specification, the following documentation shall be supplied:
Cover sheet (if all of the information is not included on the Certificate of Conformity).
Certificate of Conformity.
[bookmark: _Ref485202719][bookmark: _Toc2163205]Additional Documentation
The Manufacturer shall deliver additional documentation containing data and reports to the Orderer, if stipulated in the Purchase Order.
[bookmark: _Toc2163206]Data Retention/Data Access
If not delivered, all data shall be retained by the Manufacturer for a minimum of 5 years during which time it shall be available for review, if requested, by the Orderer or the ESCC Executive (for qualified components).
[bookmark: _Toc2163207]COVER SHEET(S)
The cover sheet(s) of the data documentation package shall include as a minimum:
Reference to the Detail Specification, including issue and date.
Reference to the applicable ESCC Generic Specification, including issue and date.
ESCC Component Number and the Manufacturer’s part type number.
Lot identification.
Number of the Purchase Order.
Information relative to any additions to this specification and/or the Detail Specification.
Manufacturer’s name and address.
Location of the manufacturing plant.
Signature on behalf of Manufacturer.
Total number of pages of the data package.
[bookmark: _Toc2163208]LIST OF EQUIPMENT USED
A list of equipment used for tests and measurements shall be prepared. Where applicable, this list shall contain inventory number, Manufacturer’s type number, serial number, etc. This list shall indicate for which tests such equipment was used.
[bookmark: _Toc2163209]LIST OF TEST REFERENCES
This list shall include all Manufacturer’s references or codes which are necessary to correlate the test data provided with the applicable tests specified in the tables of the Detail Specification.
[bookmark: _Ref475005750][bookmark: _Toc2163210]SPECIAL IN-PROCESS CONTROLS DATA (CHART F2)
A test result summary shall be compiled showing the total number of components submitted to, and the total number rejected after each of the tests.
[bookmark: _Ref475005888][bookmark: _Toc2163211]SCREENING TESTS DATA (CHART F3)
A test result summary shall be compiled showing the total number of components submitted to and the total number rejected after each of the tests. For connectors, for tests requiring electrical measurements the results shall be recorded against component serial number. Component drift calculations shall be recorded for each specified test against component serial number.
[bookmark: _Ref475005984][bookmark: _Toc2163212]QUALIFICATION, PERIODIC TESTING AND LOT VALIDATION TESTING DATA (CHART F4)
[bookmark: _Toc2163213]Qualification Testing
A test result summary shall be compiled showing the components submitted to, and the number rejected after each test in each subgroup. Component serial numbers for each subgroup shall be identified. For each test requiring electrical measurements the results shall be recorded against component serial number. Where a drift value is specified during a test the drift calculation shall be recorded against component serial number.
[bookmark: _Toc2163214]Periodic Testing for Qualification Maintenance
A test result summary shall be compiled showing the components submitted to and the number rejected after each test in each subgroup. Component serial numbers for each subgroup shall be identified. For each test requiring electrical measurements the results shall be recorded against component serial number. Where a drift value is specified during a test the drift calculation shall be recorded against component serial number.
In addition to the full test data, a report shall be compiled for each subgroup of Chart F4 to act as the most recent Periodic Testing summary. These reports shall include a list of all tests performed in each subgroup, the ESCC Component Numbers and quantities of components tested, a statement confirming all the results were satisfactory, the date the tests were performed and a reference to the full test data.
[bookmark: _Toc2163215]Lot Validation Testing
A test result summary shall be compiled showing the components submitted to and the number rejected after each test in each subgroup (as applicable). Component serial numbers for each subgroup shall be identified. For each test requiring electrical and mechanical measurements the results shall be recorded against component serial number. Where a drift value is specified during a test the drift calculation shall be recorded against component serial number.
[bookmark: _Toc2163216]FAILED COMPONENTS LIST AND FAILURE ANALYSIS REPORT
The failed components list and failure analysis report shall provide full details of:
The reference and description of the test or measurement performed as defined in this specification and/or the Detail Specification during Special In-Process Controls, Screening Tests and Qualification, Periodic Testing and Lot Validation Testing.
Traceability information including serial number (if applicable) of the failed component.
The failed parameter and the failure mode of the component.
Detailed failure analysis (if requested by the ESCC Executive or Orderer).
[bookmark: _Toc2163217]CERTIFICATE OF CONFORMITY
A Certificate of Conformity shall be established in accordance with the requirements of ESCC Basic Specification Nos. 20100 or 25400.
[bookmark: _Toc2163218]DELIVERY
For procurement, for each order, the items forming the delivery are:
The delivery lot.
The components used for Lot Validation Testing (as applicable), but not forming part of the delivery lot, if stipulated in the Purchase Order.
The relevant documentation in accordance with the requirements of Paras. 9.1.2 and 9.1.3.
In the case of a component for which a valid qualification is in force, all data of all components submitted to Lot Validation Testing shall also be copied, when requested, to the ESCC Executive.
For qualification or qualification maintenance, the disposition of the Qualification Test Lot and its related documentation shall be as specified in ESCC Basic Specification Nos. 20100 or 25400 and the relevant paragraphs of Section 9 of this specification.
[bookmark: _Toc2163219]PACKAGING AND DESPATCH
The packaging and despatch of components to this specification shall be in accordance with the requirements of ESCC Basic Specification No. 20600.


[bookmark: _Toc2163220]Charts
[bookmark: _Toc2163221]chart F1 – general flow of procurement	Comment by Steve Jeffery: This Chart replaces the “old” Chart I (Testing Levels) and is based on the Chart F1 contained in various existing converted Generics (such as ESCC 3001).

Production Control
Special In-Process Controls
Para. 5 / Chart F2
Delivery
Lot Validation Testing
Para. 7.4 / Chart F4
(Note 2)
Periodic Testing
Para. 7.3 / Chart F4
Deliverable Components
Screening Tests
Para. 6 / Chart F3
Lot Validation Testing
Para. 7.4 / Chart F4
(Note 1)
Release
ESCC Qualified
Not ESCC Qualified

NOTES:
Lot Validation Testing is not required for qualified components unless specifically stipulated in the Purchase Order.
For unqualified components the need for Lot Validation Testing shall be determined by the Orderer and the required testing shall be as stipulated in the Purchase Order (ref. ESCC Basic Specification No. 23100).


[bookmark: _Toc2163222]Chart F2 – Production Control
[bookmark: _Toc2163223]Chart F2A – Production Control Applicable to Contacts

	COMPONENT LOT MANUFACTURING

	
		

	SPECIAL IN-PROCESS CONTROLS	Comment by Steve Jeffery: Special In-process Controls are based on the content of “old” Chart II(a) (Final Production Tests for Contacts).

Electrical Measurements are considered not to be Special In-process Controls (they are included in Chart F3A).

External Visual Inspection is removed, but it is performed on a 100% basis in Chart F3A.

	Para. 5.2.1
	Pre-assembly Visual Inspection

	-
	Final Assembly

	Para. 5.2.2
	Operating Life Test for Filter Elements (1)

	Para. 5.2.3
	Gold Plate Porosity (1)

	Para. 5.2.4
	Plating Thickness (1)

	Para. 5.2.5
	Contact Capability (2)

	Para. 5.2.7
	Dimension Check (1)	Comment by Steve Jeffery: Changed, as commented on previously.

	Para. 5.2.8
	Weight (3)	Comment by Steve Jeffery: Added, as commented on previously.

		
	

	TO CHART F3 – SCREENING TESTS


NOTES:
Performed on a sample basis.
If applicable.
Guaranteed but not tested.
[bookmark: _Toc2163224]Chart F2B – Production Control Applicable to Connectors

	COMPONENT LOT MANUFACTURING

	
		

	SPECIAL IN-PROCESS CONTROLS	Comment by Steve Jeffery: Special In-process Controls are based on the content of “old” Chart II(b) (Final Production Tests for Connectors).

Marking may now be performed at any suitable point during either manufacturing or Screening. It is therefore removed.

Rapid Change of Temperature, Electrical Measurements and Serialisation are considered not to be Special In-process Controls (they are included in Chart F3B).

External Visual Inspection is removed, but it is performed on a 100% basis in Chart F3B.

	Para. 5.2.1
	Pre-assembly Visual Inspection

	-
	Installation of Contacts in Insert

	Para. 5.2.6
	Mating Verification

	Para. 5.2.7
	Dimension Check (1)	Comment by Steve Jeffery: Changed, as commented on previously.

	Para. 5.2.8
	Weight (2)	Comment by Steve Jeffery: Added, as commented on previously.

		
	

	TO CHART F3 – SCREENING TESTS


NOTES:
Performed on a sample basis.
Guaranteed but not tested.
[bookmark: _Toc2163225]Chart F3 – Screening Tests	Comment by Steve Jeffery: These Charts replace, but their content is based on, the “old” Charts III(a) & III(b).
[bookmark: _Toc2163226]Chart F3A – Screening Tests for Contacts

	COMPONENTS FROM PRODUCTION CONTROL

	
	

	Para. 8.8.4
	Room Temperature Electrical Measurements

	Para. 8.9
	Burn-in

	Para. 8.8.2
	Parameter Drift Value Measurements (1)

	Para. 8.8.3
	High and Low Temperatures Electrical Measurements (1)

	Para. 8.8.4
	Room Temperature Electrical Measurements (1) (2)

	Para. 6.4
	Check for Lot Failure (3)

	Para. 8.6
	External Visual Inspection

	
	

	TO CHART F4 WHEN APPLICABLE


NOTES:
The lot failure criteria of Para. 6.4 apply to this test.
Measurements of the parameters included in Parameter Drift Value Measurements need not be repeated.
Check for Lot Failure shall take into account all electrical parameter failures that may occur during Screening Tests in accordance with Paras. 8.8.2, 8.8.3 and 8.8.4 subsequent to Burn‑in.
[bookmark: _Toc2163227]Chart F3B – Screening Tests for Connectors

	COMPONENTS FROM PRODUCTION CONTROL

	
	

	-
	Serialisation

	Para. 8.10
	Rapid Change of Temperature

	Para. 8.8.4
	Room Temperature Electrical Measurements

	Para. 8.9
	Burn-in

	Para. 8.8.2
	Parameter Drift Value Measurements (1)

	Para. 8.8.3
	High and Low Temperatures Electrical Measurements (1)

	Para. 8.8.4
	Room Temperature Electrical Measurements (1) (2)

	Para. 6.4
	Check for Lot Failure (3)

	Para. 8.6
	External Visual Inspection

	
	

	TO CHART F4 WHEN APPLICABLE


NOTES:
The lot failure criteria of Para. 6.4 apply to this test.
Measurements of the parameters included in Parameter Drift Value Measurements need not be repeated.
Check for Lot Failure shall take into account all electrical parameter failures that may occur during Screening Tests in accordance with Paras. 8.8.2, 8.8.3 and 8.8.4 subsequent to Burn‑in.


[bookmark: _Toc2163228]Chart F4 – Qualification, Periodic Testing and lot validation Testing	Comment by Steve Jeffery: All tests defined in this Chart are ‘carried over’ from those given in the “old” Charts IV & V.

The periodicity and the sample sizes of the Subgroups are based on the default ESCC conditions of 12 months for Endurance and 24 months otherwise, with Subgroup sample sizes per Chart IV.

The testing of Chart V LAT Level 3 is proposed to be deleted because Mating Verification and Contact Capability are already performed on each lot (in Chart F2), Room Temp. El. Meas. are performed elsewhere (Chart F3 & Intermediate and End-Point El. Meas.) and Ext. Vis. is also performed elsewhere.	Comment by Steve Jeffery: DCR1027 has been taken into account throughout the spec.

Environmental / Mechanical Subgroup

24 Months Period
Operating Life
2000h (3) or 1000h (4)  
Para. 8.28
Subgroup 2B
4 (3) or 2 (4)
Mated Connector Sets
(1) (2)
Endurance Subgroup

12 Months Period
Wiring

Para. 8.11
Mating and
Unmating Forces
Para. 8.15
Solderability

Para. 8.23
Subgroup 1D
35 Pairs of Contacts
(1) (2)
Permanence of Marking 

Para. 8.27

Pin Bending Test

Para. 8.24
Climatic Sequence

Para. 8.14
Vibration

Para. 8.12
Subgroup 1B
4 Mated Connector Sets
 (1) (2)
Rapid Change of Temperature
 
Para. 8.10
Shock

Para. 8.13
Wiring
 
Para. 8.11
Subgroup 1A 
4 Mated Connector Sets
(1) (2)
Subgroup 2A
4 Mated Connector Sets
 (1) (2)
Resistance to Soldering Heat

Para. 8.19
Plating Thickness

Para. 8.4
Contact Capability

Para. 8.5

Contact Retention
(in Insert)
Para. 8.25
Subgroup 1C
35 Pairs of Contacts
(1) (2)
Wiring
 
Para. 8.11
Wiring
 
Para. 8.11
External Visual Inspection
 
Para. 8.6
Endurance
 
Para. 8.26
High Temperature
Storage 
Para. 8.16
Corrosion
 
Para. 8.17
Insert Retention
(in Shell) 

Para. 8.18
Engagement /
Separation Forces
Para. 8.20
Oversize Pin Exclusion
 
Para. 8.21
Probe Damage
 
Para. 8.22


NOTES:
For distribution within the subgroups, see Para. 7.1.2 for qualification and qualification maintenance, and Para. 7.4 for Lot Validation Testing.
No failures are permitted.	Comment by Steve Jeffery: This requirement is based on the “standard” requirement for Chart F4 for allowable failures (i.e. per ESCC 5000, 9000, etc.).
Applicable to Qualification Testing, and to Periodic Testing for renewal of qualification after lapse.	Comment by Steve Jeffery: Added for clarification.
Applicable to Periodic Testing for extension of qualification.	Comment by Steve Jeffery: Added for clarification.
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