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Why outgassing matters?
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➢ Contamination directly impacts optical performance, sensor stability, and long-term reliability

➢ Volatile species can condense on cold surfaces, degrading spacecraft optics and detectors

➢ Outgassing residues lead to film defects, particle generation, and yield loss in microelectronics

➢ EUV lithography optics are extremely sensitive to hydrocarbons, siloxanes, and moisture

➢ Advanced semiconductor tools require sub-ppb cleanliness to protect mirrors, pellicles, and 

reticles

➢ High-density packaging and 3D integration increase risk of trapped volatiles and hermetic 

failures

➢ Materials used in high-tech manufacturing must be screened for molecular contamination 

pathways

➢ Qualification data is essential for supplier certification and process control across industries

Courtesy: TESAT & Photonics Spectra
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Complete 
Outgassing & 

Molecular 
contamination 

Insight

ASTM E595

UHV-EGA

ASML RGA

Mass resolved species
Thermal Desorption
Moisture/volatile/non-volatile profiling

Total Mass Loss (TML)
Collected volatile Condensable Materials (CVCM)
Water Vapor Regained (WVR)
Aerospace Qualification

ISO 7 clean lab facility
GSA 07 2221 Grade 2 verification
EUV contamination control

ORS Capabilities Overview
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ISO 7 ASML RGA Laboratory
➢ ISO 7 Certified clean laboratory

➢ ESD moisture barrier vacuum or UHP Nitrogen sealing

➢ ASML GSA 07-2221 compliance

*Performed at  ORS, NY.



Grade 2 vacuum cleanliness compliance

Sector Key Technologies & Practices

Semiconductors
Cleanroom fabrication (Class 1–100), photolithography, plasma etching, 
nanometer-scale precision

Aerospace
CNC machining of composites, digital twin simulations, robotic assembly, non-
destructive testing

Medical Devices
Micro-molding, laser micromachining, sterile production zones, FDA/ISO 
regulatory compliance

Automotive
Smart factories with AGVs, AI-driven quality control, 3D printing for prototyping 
and tooling

Pharmaceuticals
Automated bioreactors, continuous manufacturing, real-time analytics, 
contamination control

Electronics
SMT lines for PCB assembly, optical and X-ray inspection, flexible reconfigurable 
production

Defense & Space
Cryogenic testing, vacuum systems, high-strength alloys, secure classified 
manufacturing zones

• For high-tech sectors cleanliness compliance for the components are critical for their products. 

• ORS is adding a unique capability to confirm the vacuum cleanliness for variety of parts. 

Max allowed dimension: < 8”
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Materials outgassing in a vacuum environment

*Performed at ORS, NY.

Test conditions: 125°C at less than 5 × 10-5 (Torr) for 24 h

Sample: Organic, polymeric and inorganic materials
(e.g., Polymer potting compounds, foams, elastomers, films, tapes, 
insulations, Shrink tubing, adhesives, coatings, fabrics, tie cords and 
lubricants) 

Determination: Total Mass Loss (TML) and Collected Volatile Condensable Materials (CVCM)
(e.g., TML of 1.00% and CVCM of 0.10% as screening levels for rejection of spacecraft materials.)

MSFC-SPEC-1238
Revision B, Effective date: Jan 10, 2020Testing will also support:
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Ultra-High Vacuum Evolved Gas Analysis (UHV-EGA)

Available as equipment to perform test at your own facility.

QMS

Turbomolecular pumpWide range 
pressure sensor
( 10-9 Torr)

Sample chamber

Sample chamber

UHV heater
(max temp 1200°C)

Thermal desorption tube to 
collect outgassing species for 
GCMS analysis. 

*Performed at our NY location.
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Complementary Strengths of the three methods
Method What It Measures Strengths Limitations Best Use Cases

ASTM E595
TML, CVCM, WVR 
(bulk outgassing metrics)

• Simple, standardized
• Aerospace heritage
• Good for screening large material 
sets

• No species identification
• No mass-resolved data
• Limited sensitivity

• Spaceflight materials 
screening
• Supplier qualification
• Early-stage material 
down-selection

UHV-EGA
Mass-resolved evolved gas 
species 
during thermal desorption

• Identifies specific molecules
• High sensitivity to moisture, 
volatiles, non-volatiles
• Excellent for root-cause analysis

• Requires UHV conditions
• More complex data 
interpretation

• Contamination 
root-cause analysis
• Material/process 
optimization
• Failure analysis

ASML RGA 
(GSA 07-2221)

Outgassing behavior under 
EUV-relevant conditions; 
Grade 2 verification

• ISO 7 controlled environment
• EUV-specific acceptance criteria
• Directly tied to semiconductor 
supplier requirements

• Narrower scope 
(EUV-focused)
• Requires strict 
environmental controls

• EUV lithography 
components
• Semiconductor supplier 
certification
• High-tech manufacturing 
cleanliness validation
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Case Study 1, ASTM E595



Copyright © Oneida Research Services, Inc., 2026

All rights reserved. This presentation and its content are protected by copyright laws. Unauthorized use or reproduction of any part of this presentation without prior written permission is strictly prohibited.

Last updated on 3/24/2026

Case Study 1, ASTM E595
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Case Study 1, ASTM E595
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ASML RGA, Case Study 2
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RGA spectra over ~10 hours

ASML RGA, Case Study 2
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Sample

CxHy Volatile

CxHy non-volatile

ASML RGA, Case Study 2



• Temperature range: 28°C – 1200°C, Heating rates: 1°C-15°C/min
• Mass range: 1-300 amu, Vacuum range: ~10-5 Torr to 10-9 Torr
• Outgassing rates (e.g., moles/cm2/sec)
• Thermal desorption tube for GCMS, Detection limit: ~100 ppm
• 3D and 2D data representation

Samples: 
solids or encapsulated liquids
(e.g., Wafers, Ceramics, Battery raw materials, electronics package 
materials, metals, polymers, alloys used in UHV applications) 
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UHV-EGA, Case Study 3
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Key Takeaways and Next Steps

Outgassing Control Drives Reliability 

Contamination impacts optics, sensors, and yield in spaceflight and microelectronics. 

Three Testing Methods, Complementary Strengths 

ASTM E595, UHV-EGA, and ASML RGA each target different contamination risks and industry 

needs.

Combining methods enables both broad screening and root-cause analysis. 

Industry Standards Guide Best Practices 

ISO 7 labs, Grade 2 vacuum cleanliness, and ASTM E595 thresholds ensure supplier and process 

qualification. 

Case Studies Demonstrate Real-World Impact 

Material screening and RGA validation support high-tech manufacturing and aerospace reliability.
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