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Acronyms
• CA – Construction Analysis 
• DPA – Destructive Physical Analysis 
• DUT – Device Under Test
• EEEE – Electrical, Electronic, Electromechanical, and Electro-optical
• EVAL – Evaluation 
• EXTVIS – External Visual 
• FA – Failure Analysis 
• FC – Fluorocarbon 
• GSFC – Goddard Space Flight Center
• IGA – Internal Gas Analysis
• NASA – National Aeronautics and Space Administration 
• NEPP – NASA Electronics Parts and Packaging
• OCR – Optical Character Recognition
• PPM – Parts Per Million 
• PN – Part Number 
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Internal Gas Analysis overview 

• Other names: Residual Gas Analysis/ 
Internal Vapor Analysis/ MIL-STD-883, 
method 1018 / MIL-STD-750, method 
1018

• Internal Gas Analysis (IGA) is a 
destructive process used to quantitively 
measure the gaseous atmosphere 
inside hermetic packages.

• Device Under Test (DUT) is milled 
to create an opening for the gases 
to be extracted, which are then 
analyzed through mass 
spectrometry. 
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Example of corrosion 
in hermetic part cavity 
due to presence of 
prohibited 
gases/moisture. 
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Package cavity of known good part 
(top), and part with corrosion due 
to loss of hermiticity (bottom)

Aluminum pad corrosion in a 
hermetic device due to 
moisture ingress 



Parts Analysis Lab (PAL) 

• PAL provides EEEE parts 
testing services at NASA GSFC

• Destructive physical analysis 
(DPA), failure analysis (FA), 
incoming test and inspection, 
screening, qualifications, flight 
lot acceptance testing, etc.

• Routinely collect IGA data 
through testing at outside labs
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Breakdown of IGA results collected by job type and year 



Motivation for the project 

• MIL STD failure criteria for IGA 
• 5,000 ppm moisture 
• 10,000 ppm oxygen 
• 50 ppm fluorocarbon

• Pass/fail criteria can be insufficient 
• Analysts need to interpret the IGA results to get a holistic picture
• Need for historical IGA data as a comparison to interpret results

• Currently, all IGA data are embedded in reports (pdf/word format)
• No intuitive way to compare multiple IGA results
• Analysts need to scour reports manually   
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Historical IGA data as a comparison tool for 
making informed decisions 
Scenario: MIL-PRF-38534 Hybrid  
• A recent DPA showed fluorocarbon (FC) levels 

exceeding 50 ppm failure threshold. 
• Normally an indication that parts allowed ingress 

of leak test fluid during gross leak testing for 
hermiticity.

• Analyst manually extracted IGA data from past GSFC 
reports showing a pattern of fluorocarbon levels above 
50 ppm for similar part types from this manufacturer. 

• This was not noted as a failure in past reports. 
• Elevated levels of fluorocarbon became a failure 

criteria relatively recently. 
• Manufacturer identified a specific manufacturing step 

independent of gross leak testing fluid that produces 
elevated FC levels. 

• Project accepted part for use.
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Requirements for an IGA database 
• Create an interactive IGA database. 

• Easy input of IGA data received from test house.
• Uploading raw data file from test labs.
• Manual entering-in of IGA data, if needed.

• Allow comparison of all historical IGA data for a Manufacturer and/or PN.
• Highlight anomalies for each gas reading.
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Consolidating historical IGA data 
• IGA only accepted from certified labs that conduct IGA to MIL-STD-

883 and MIL-STD-750 specification
• Parts analysis lab generally works with multiple labs and they each present 

data in different ways 
• Some measurements were in percentages, some in PPM, some report more gases than 

others 

• Consolidating data from various sources 
• Some test labs provided the tabulated IGA data from NASA GSFC projects
• Rest of the IGA data extracted from NASA GSFC Parts Analysis Lab reports

• Optical Character Recognition (OCR) to extract the meaningful data in an excel format
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IGA data collection OCR to 
extract data 

Standardize 
data  

Migrate to 
PAL 

database



A look at the IGA database in its current form 
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• Aggregate of 10+ years of IGA 
data from GSFC

• More than 1300 IGA 
results currently available 
and growing.



Conditional formatting and filters 
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• Filterable by:
• Manufacturer and Part number 
• IGA test lab, Job number, test type

• Relevant information used by the Parts Analysis Lab



Comparisons of multiple IGA results can be made 
quickly on one interface
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Concluding remarks 
• Successfully developed an Internal Gas Analysis database 

• Analysts can efficiently access data from multiple reports, saving time and effort.
• Instantly compares IGA data across various reports, allowing to identify patterns and

anomalies and aiding in decision making for projects. 
• Future improvements to the database 

• Improve input of new data from different test labs 
• Add Oxygen: Argon ratio 

• Indicative of room air ingress into part
• Allow additional sorting and color options  

• Database will be accessible to all NASA centers
• We invite and encourage you to contribute your IGA data to the database. 
• Please contact our team to learn how to get access. 

• tareq.m.uddin@nasa.gov; lyudmyla.p@nasa.gov ; carl.m.szabo@nasa.gov

To be presented at the NEPP Electronics Technology Workshop, 
2023 13

mailto:tareq.m.uddin@nasa.gov
mailto:lyudmyla.p@nasa.gov
mailto:carl.m.szabo@nasa.gov

	IGA Database �Organizing IGA Data to See Trends
	Acronyms
	Internal Gas Analysis overview 
	Example of corrosion in hermetic part cavity due to presence of prohibited gases/moisture. 
	Parts Analysis Lab (PAL) 
	Motivation for the project 
	Historical IGA data as a comparison tool for making informed decisions 
	Requirements for an IGA database 
	Consolidating historical IGA data 
	A look at the IGA database in its current form 
	Conditional formatting and filters 
	Comparisons of multiple IGA results can be made quickly on one interface
	Concluding remarks 

