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Version History 

This report is intended to provide an up to date test and data analysis of the performance of 

Hermetic Solutions Group’s Hydrogen Getter product titled HR1, a Palladium Foil based getter 

for use in hydrogen gettering applications in hermetically sealed electronic packages and/or 

microelectronic enclosures.   

 

HR1 Version History 

Version # Implemented by Revision Date Approved By Approval Date Reason 

1.0 D. DeWire 7 Oct, 2020 Hua Xia 9 Oct. 2020 Initial Release 

1.1 D. DeWire 15 Dec, 2020 Hua Xia 15 Dec, 2020 Release for Publication 
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HR1 Getter Test and Data Analysis update 

 

1.0  Introduction: 

1.1 Purpose: 

This project was implemented to provide our customer base with greater detail on the 

efficacy of our HR1 Hydrogen gettering system.  This novel system consists of the use of 

a pure Palladium foil attached to the inside of a hermetic enclosure.  The use of this 

novel system allows for the capture or removal of hydrogen gas that is typically 

outgassed from the constituents and components of and within the hermetic enclosure. 

2.0      Test Results Summary: 

   RGA Analysis - PASS 

   Thermal Cycling - PASS 

   Random Vibration Testing - PASS 

   Mechanical Shock – PASS 

 

3.0       Test Elements, Overview and Analysis 

3.1    RGA Analysis 

Test Elements: 

 Test housings parts were prepared (6061 Aluminum) to ~10cc volume 

 Test Lids were prepared (4047 Aluminum) 

 HR1 preforms were built using Pd foils 0.5”x0.5”x.004” (100µm)  

 4 Epoxy materials were ordered for the test 

 Test Housings and lids were plated with Electrolytic Sulphamate Nickel and Gold 
on all surfaces 

o With the exception of the lid to housing weld/ seal area and the outside 
top of the lid (see pictures FIG 1 below).  

 Packages laser sealed using a standard cover gas of 90%N2 and 10% He 
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FIG 1. 

 
 
 

 
FIG 2. 
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3.1 (cont.) RGA Testing Overview 
RGA Test was performed to evaluate worst case assembly/ build test scenario.  Epoxy 
systems and test housings were NOT baked out prior to welding of the Aluminum Lid to 
the Aluminum housing.  Bake in occurred AFTER the lid was attached to the housing 
with the HR1 getter inside.   Parts were baked at 125C for 168 hours to produce H2 and 
moisture within the sealed hermetic enclosure.  FIG 2 above. 
 
3.1  RGA Test Results: Tests indicate substantive reduction of H2 in packages containing 
the HR1 getter, where all control packages (packages sealed without getters showed 
significantly high levels of H2.      See Fig. 3 below. Note: Samples 2, and 9 are CONTROL.  
 

 
FIG 3. 

Control 
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 3.2   Thermal Cycling Testing  

Test Elements: 

 Aluminum Test Rings Al6061 - 5 pieces each of 2.0” sq. and 4.5” sq.  (FIG 4) 

 Aluminum Test Lids AL4047 - 5 pieces each of 1.5” sq. and 4.0” sq.  (FIG 4) 

 HR1 preforms were built using rolled Pd foils 0.5”x0.5”x.004” (100µm) 

 4 Epoxy materials (Figure 5) 

 Test Lids were prepared with Chem Film and later ablated in areas decided for 
getter attach. 

 Laser Welding of Lids to Ring post getter attach to lids. 
 

 

FIG 4 

 

FIG 5 
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3.2 Thermal Cycling Testing Results 

All 1.5” and 4” square lid assemblies, welded to 2.0”sq. and 4.5” sq. rings, built using the 
4 test epoxy materials were subjected to Thermal Cycling conditions according to MIL-
STD-883-1 Condition 1010.9.   Parts were tested at -55 to +125C for 110 cycles using a 
15 minute dwell.  All parts subjected to the test passed with no visual damage observed. 
FIG’s 6 and 7 
 

 

FIG 6 

 

 



 
 

Version 1.1 HR1 Getter Test Analysis - 9 - 

 

FIG 7  
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3.3 Random Vibration Testing Overview 

Test Elements: 

 Aluminum Test Rings Al6061 - 5 pieces each of 2.0” sq. and 4.5” sq.  (FIG 
6) 

 Assemblies used in 2.2 Thermal Testing 

 Aluminum Test Lids AL4047 - 5 pieces each of 1.5” sq. and 4” sq.  (FIG 6) 

 Assemblies used in 2.2 Thermal Testing 
 
3.3    Random Vibration Testing Results 
All 1.5” and 4” square lid assemblies, welded to 2.0”sq and 4.5” sq. rings,  used in the 
Thermal Cycling tests conducted and reported on in section 2.2 were subjected to 
Vibration testing conditions according to MIL-STD-883-2, Method 2026, Conditions B 
and F.   Parts were subjected to Vibrations of 50 – 2000 Hz in 3 Axis’ at 15 minutes per 
Axis.  No Visual damage was observed as a result of the above test.  FIG’s 8 and 9 
 

 
FIG 8 
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FIG 9 
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3.4 Mechanical Shock Testing Overview 

Test Elements: 

 Aluminum Test Rings Al6061 - 5 pieces each of 2.0” sq. and 4.5” sq.  (FIG 
8) 

 Assemblies used in 2.2, 2.3 Thermal and Vibration Testing 

 Aluminum Test Lids AL4047 - 5 pieces each of 1.5” sq. and 4” sq.  (FIG 8) 

 Assemblies used in 2.2, 2.3 Thermal and Vibration Testing 
 
3.4    Mechanical Shock Testing Results 
All 1.5” and 4” square lid assemblies, welded to 2.0”sq and 4.5” sq. rings, used in the 
Thermal Cycling and Vibration tests conducted and reported on in sections 2.2 and 2.3 
were subjected to Mechanical Shock testing conditions according to MIL-STD-883-2, 
Method 2002.5, Condition B.   Parts were subjected to two test conditions as follows 
with 5 drops in each of 6 directions: 

 
 
No Visual damage was observed as a result of the above test.  FIG’s 10 and 11 
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FIG 10 

 
FIG 11 
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Appendix A:  Test Report Approval 
 
The undersigned acknowledge they have reviewed the HR1 Test Report and agree with the 
approach and results it presents.  Changes to this test report will be coordinated with and be 
approved by the undersigned or their designated representatives.   
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Print Name:  ____________Hua  Xia___________________________ 
 
Title:  _________________Chief Scientist ______________________ 
 
Role:  __________R&D for Global Business Development__________ 
 
Date:  _______________15 December, 2020_______________________ 
 
 

  

 



 
 

Version 1.1 HR1 Getter Test Analysis - 16 - 

Appendix B:  Figures 
 

Figure Courtesy of Description 
1 Litron Corp  Image of plated and weld/ sealed packages for RGA testing 

2 Dr. H. Xia  Image of HR1 getter attached to plated lid and RGA tested packages 
with punctured lids 

3 ORS RGA Test analysis of internal vapors present in enclosed packages 

4 ORS Welded Rings and Lids with Epoxy attached HR1 getter material (Note 
Chem coat removal in areas of epoxy/ getter attach) 

5 Dr. H. Xia Overview of Epoxy materials used in the study 

6 ORS Images of rings and lids with getter attached prior to and post Thermal 
Cycle Testing  

7 ORS Certificate of Test indicating results of Thermal Cycle Testing 

8 ORS Images of rings and lids with getter attached prior to and post 
Vibration testing 

9 ORS Certificate of Test indicating results of Random Vibration testing 

10 ORS Images of Rings and Lids with getter attached prior to and post 
Mechanical Shock Testing 

11 ORS Certificate of Test indicating results of Mechanical Shock Testing 
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Appendix B:  Key Terms 
 

Term Definition 
HR1 Hydrogen Getter element consisting of rolled, stamped pure 

Palladium foils of various form factors 

Chem Film The process of coating aluminum materials to protect the Aluminum 
from corrosion.  Sometimes called Alodine or Iridite. 

Ablate To remove the Chem Film from specific areas of the coated 
aluminum materials.  Used to enhance adhesion of epoxies to the 
base aluminum. 

  

 
 


