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2 

OUTLINE: 

 

1. Introduction. 

2. Normative and test methods review. 

3. Data collection and European 

assessment. 

4. ESCC temporary position. 

5. Ongoing activities and further works: 

1. Technical assessment 

2. Inter-comparative study 

3. ESCC leak test method? 

6. Summary and conclusions. 
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1.- INTRODUCTION 

      

 There are not European Space  standards / normative related 

to hermeticity test on EEE components, thus MIL system is 

used as a reference. 
 

 Lack of field failure. No hermeticity field failures on ESCC parts 

were recorded on devices tested during screening using the 

old MIL test failure criteria. Doubts on the need to change 

requirements. 
 

Other factors: 

 Why large differences between 750 versus 883 method?   

 Limited test resource covering all leak test conditions in 

Europe, with cost & lead time impacts.  

 governmental regulations influence the  implementation of 

some techniques, like 85Kr… 

 Different physical principles on different test conditions, 

test techniques correlation concerns, technical doubts… 

The recent modifications made in the seal test 

requirements under the MIL system are affecting the 

European space component community: 

manufacturers, space agencies, users, institutions, 

test labs,…etc. 
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2.- NORMATIVE AND TEST METHODS REVIEW. 

      
 There are different standards linked with leak test. Some generic (not 

focus on EEE components) and some specific to EEE components. 

Currently the MIL leak test methods look like the most detailed 

and updated document to carry out leak test on EEE 

components for High reliability application. Nevertheless there 

are still doubts and technical concerns to be solved. 
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3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       

 The different test conditions are based on 

different physical principles, and often, the leak 

rate is obtained through an indirect 

measurements, like happens with the OLT 

method, which needs  correlation factors, that 

may be, are not constant for all test cases, 

making difficult the comparison.  

 

 There are other promising techniques based on 

in-situ measurements: MEMS structures,…, 

etc., but detailed calibration processes are 

mandatory to correlate measurement, and 

there are not any available standard. 

Image from NorCom Systems Inc. 

MEMS Thin Film Encapsulation. Fabio Santagata 

Ph.D. Thesis (Delft University of Technology). 
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Example of leak test collected data 

from a qualified MIL manufacturer. 

 

Assessment on the available DLA 

lab suitability for Leak test. 

 

Hermeticity Test Method Survey. At 

European Level. 
 

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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PN Screening Reject1 Groups Reject2 Total Total Reject

JANS2N2222AUB 518 0 89 0 607 0

JANS2N2907AUB 526 0 89 0 615 0

JANS2N3700UB 524 1 201 0 725 1

JANS2N5401UB 542 0 201 0 743 0

JANS2N2907AUB 1088 0 156 0 1244 0

JANSR2N2907 AUB 598 0 44 0 642 0

JANS2N2222AUB 530 0 156 0 686 0

JANSR2N2222AUB 531 0 44 0 575 0

JANS2N5551UB 516 0 201 0 717 0

JANSM19500/773-01 1060 0 201 0 1261 0

JANSR2N2222AUB 1094 0 156 0 1250 0

JANSR2N2907 AUB 1270 0 156 0 1426 0

JANSR2N5401UB 600 0 156 0 756 0

JANSR2N5551UB 570 0 156 0 726 0

JANSR2N2907AUB 250 0 250 0

JANSR2N2907AUB 250 0 250 0

JANSR2N2907AUB 510 0 510 0

JANSR2N2222AUB 531 1 531 1

JANSR2N2222AUB 680 0 156 0 836 0

JANSR2N5401UB 260 0 260 0

JANSR2N3700UB 818 1 156 1 974 2

JANSR2N3700UB 270 0 270 0

JANSR2N2907AUB 1173 0 156 0 1329 0

JANS2N3700UB 1137 0 1137 0

JANSR2N2222AUB 912 1 44 0 956 1

JANS2N3700UB 260 0 260 0

JANS2N2222AUB 260 0 260 0

JANS2N2222AUB 260 0 260 0

Total 17538 4 2518 1 20056 5

 KR85 JANS LEAKAGE STATUS 

 

2016 NOV  14TH  

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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MIL-STD-883 TM 1014 DLA Commercial Lab Suitability  

 16 laboratories perform the 

leak test using the classic He 

fine leak test conditions A1 and 

A2, and per-fluorocarbon gross 

leak test conditions C1. 
 

 Four labs have capabilities to 

run 85Kr testing using the 

conditions B1, B2 or B3.  
 

 Only one lab is certified for 

OLT and CH testing, being 

these two techniques less 

popular.  

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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MIL-STD-750 TM 1071 DLA Commercial Lab Suitability  

 Only 10 certified laboratories. 
 

 5 perform 85Kr following different test 

conditions (A, B, G1 or G2).  
 

 Classical Fine He test conditions (H1, 

H2) are only covered by three 

certified lab.  
 

 CHLD conditions are only offered by 

one laboratory. 
 

 There is not any certified lab offering 

OLT test conditions for discrete 

devices. 

 

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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 The study outcome determines that most, if 

not all, of the Test Conditions existing in MIL-

STD-883, method 1014 are being used.  
 

 Additionally, method 1014 may not be 

simplified by moving any unused Test 

Conditions to an appendix in the method at 

this time. 
 

 DLA Land and Maritime recommends that no 

changes be made to MIL-STD-883, method 

1014, based on the results of the survey 

responses to this EP Study. 
 

Engineering Practice Study: “MIL-STD-883, Method 1014 Survey 

of Industry to Determine Which Test Conditions are Being Used”. 

October 20, 2014. 

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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ESA performed a survey: 
Hermeticity Test Method Survey (ESA-QES-ESCC-TN-003 PSWG). 

First a questionaire was prepared and delivered: 

 
Please select the choice from the boxes and fill with text the pink cells marked with ".…" (when applicable). 

Use Alt+Enter to insert a new line into the same cell. 

*Confidential*

Company name: Date (dd/mm/yyyy): 

…. ….

Contact in the company (email address):

….

Leak testing related information

1. Do you perform or manage leak testing according to MIL-STD-750F TM 1071, MIL-STD-883 TM1014 or other?

If yes to 1071 and 1014, please use separate sheets for each; If no, go directly to question 8.)

2. Is the activity performed in-house or subcontracted? 

If subcontracted,         - Which company is performing the work? ….

                                     - Do you require any type of formal qualification to the test-house (DLA lab suitability, 

ISO 17025,…)?

….

3. Fine leak testing

 (please provide precise test method and revision used)

….

            3.2 Which test conditions or techniques do you apply? Specify below.

         a) Standard Helium leak test (H1, H2, A1, A2),

….

         b) Cumulative Helium leak test (CH1, CH2),

….

         c) Radioisotope Kr85 (B1, G1, G2),

….

         d) Optical fine leak (L2, C5),

….

         e) Others (FTIR, Raman, copper test pattern, in-situ sensor,.. ), specify below.

….

            3.3 On which kind of packages do you perform the fine leak testing (type and volume) ?

….

4. How do you manage and control the test process: 

(Pressurization conditions determination, Pressurization control, Maximum dwell time control, Leak 

measurements and uncertainty calculation, Test control, …)

….

5. Do you repeat hermeticity testing after terminal strength as per MIL-STD-883 TM2004? If yes, are there any 

observations to report?

….

6. What are the challenges/problems for implementing the new test method requirements (MIL-STD-750 1071.9-

10-11 and MIL STD-883 1014.14)?

….

7. Leak failures:

             a. Leak failure rate.  

             (Qty, failure type, package/type affected, performed analysis and failure mechanism determined)  

….

             b. Customer return due to leak failures. 

             (Qty, failure type, package/type affected, performed analysis and failure mechanism determined.)  

….

             c. Customer return due to component failures for which later on the failure mechanism was associated 

to a loss of hermeticity.  (Qty, failure type, package/type affected, performed analysis.)

….

8. Please, provide any other comments / suggestion on the latest changes of the test methods 1071 (9,10,11) and 

1014 (14) impact of the tighter leak specification, testing option and alternative testing procedures.

….

9. Other comments

….

End of the questionnaire

ESCC Fine Leak Test Questionnaire (2014) Questionnaire content: 
  

 Do you perform leak test? 

 The activity is done in-house or 

subcontracted? 

 Which test conditions are applied? 

 How the leak test process is managed? 

 Leak failures: during manufacturing, 

customer returns,… 

 …, etc 
  

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       

http://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2kqnfr8fSAhUJWRQKHVyrAQYQjRwIBw&url=http://www.gemes.com/information/press_events/&psig=AFQjCNFF3hgq8I2fWYQgApchJBtc6MhfTA&ust=1489077562304871


21st  Components for Military & Space Electronics Conference CMSE 2017 12 
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The questionnaire was delivered to different European entities: component 

manufacturers, assembly houses, and test labs: 

50% offered responses  

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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Most of the companies of this survey confirmed the following: 
  

 To use  the previous versions of test methods MIL-STD-883H  1014 and MIL-

STD-750D  1071. 

 Previous version of test methods are sufficient to ensure good reliability in terms 

of hermiticity. 

 To have less than 1% of failure rate for hermeticity 

 To have no field failure return due to hermeticity failure. 

 To find the challenges to implement the new test method too demanding 

(impossible for complex packages). 
  

The received answers show that the failure rates for hermeticity is very low (<1%) and no 

customer return is reported due to leak failures nor to component failures associated to a 

loss of hermeticity.   
  

According to the surveyed companies, the current test methods are 

sufficient to insure good reliability in term of hermeticity.   The satisfactory 

usage of the previous version associated with the difficulties to implement the new ones  

make them recommend to not migrate to the updated requirement indicated 

in the MIL-STD-750F method 1071.12 and MIL-STD-883 Method 1014.9 conditions.  

3.- DATA COLLECTION AND EUROPEAN             

 ASSESSMENT       
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4.- ESCC CURRENT POSITION    

ESCC products subject to MIL-STD-

750 TM 1071 and successfully tested 

for hermeticity in accordance with   

MIL-STD-750E  TM1071.8 will be 

considered ESCC compliant until 

further notice subject to future ESCC 

decisions. 
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1. Technical assessment 
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Q-Factor MEMS structures. 

Micro pirani 

FTIR Leak detection 

Raman Spectroscopy 

5.- ONGOING ACTIVITIES / FURTHER WORKS 
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5.- ONGOING ACTIVITIES / FURTHER WORKS 
 
2. Inter-comparative study 

 Test samples: 70 devices, with small 

cavity devices, from 4 different qualified 

sources and with various leak rates will 

be used as test vehicles.  
 

 Test conditions: He, CHLD, 85Kr and 

HSHLD. 
 

 Laboratories: ALTER, INFINCON, 

Leybold, ORS, ISOVAC,…(pending to 

confirm the final list) 
 

 Test process management: fixed test 

conditions and under ISO 17025 

framework. 

Test 
Process 
Manag. 

Involved 
Labs 

Test Cond.  

Test 
Samples 
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3. ESCC leak test method  

5.- ONGOING ACTIVITIES / FURTHER WORKS 
 

 The subject was discussed by a dedicated ad hoc CTB-PSWG 

working group. 

 

  A decision was made to create an European ESCC leak test 

requirement document. 
 

 The basic requirements will be based on the old requirements 

and failure criteria with some corrections. 
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SUMMARY AND CONCLUSIONS: 
 

1. Each test technique has its own advantages and drawbacks and are 

somehow complementary, although the He and 85Kr look like the most 

versatile tools. 

2. The correlation levels are still under concern and some additional 

investigation must be performed to understand the differences. 

3. The introduced tighter requirements seems not justified as a general rule, 

although could be required in specific cases. 

4. The new In-situ leak test techniques, based on different MEMS structures, 

and other new techniques offer promising characteristics but further work 

need to be done before using them as standard test methods.  
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 ¿Any question? 

ALTER TECHNOLOGY GROUP: with 30 years experience in the space sector.  
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