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Optimizing Semiconductor Vacuum Chambers with
Chemically Inert PFPE Lubricants
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Chengdu, Sichuan Aug 31, 2026 (Issuewire.com) - High-vacuum semiconductor manufacturing
environments demand moving components that operate flawlessly without introducing trace
contaminants, a critical challenge that Chenguang Fluoro and Silicone Elastomers Co., Ltd. — FSE for
short, resolves through its advanced Fluocon L series. Operating as a specialized materials
manufacturer, the company supplies ultra-pure PEPE Lubricants engineered specifically for the extreme
conditions found inside modern wafer fabrication equipment. Backed by a high-capacity manufacturing
facility in Suining and over 300 technical employees, the company maintains rigorous quality control
under IATF16949:2016 and 1SO9001:2015 systems. This certified manufacturing scale ensures that
semiconductor equipment manufacturers and fab operators receive highly consistent, chemically inert
lubricants capable of maintaining precise mechanical actuation without outgassing or degrading under
intense plasma exposure.

Sub-Micron Precision Requires Zero-Outgassing Lubrication
In the highly controlled environment of a semiconductor vacuum chamber, even microscopic levels of

molecular contamination can severely degrade wafer yield and ruin entire production batches. When
robotic transfer arms, slit valves, and mechanical bearings actuate under high vacuum, conventional
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hydrocarbon and silicone-based greases rapidly volatilize, releasing airborne hydrocarbon molecules
that inevitably deposit onto sensitive silicon surfaces.

ESE engineers its Fluocon PFPE lubricants to completely eliminate this contamination risk. The fully
fluorinated molecular structure of perfluoropolyether exhibits exceptionally low vapor pressure, ensuring
that the lubricant remains entirely liquid or semi-solid even when exposed to ultra-high vacuum (UHV)
conditions. This zero-outgassing characteristic prevents the migration of oil molecules throughout the
chamber.

For semiconductor fab engineers, specifying these specialized PFPE lubricants is not optional; it is a
fundamental requirement for maintaining sub-micron photolithography and deposition precision. By
deploying these ultra-clean lubricants, equipment manufacturers guarantee that complex mechanical
assemblies can actuate smoothly without ever introducing yield-killing organic residues into the critical
process zone.

Chemical Inertness Survives Aggressive Plasma Etching

Beyond the vacuum environment itself, semiconductor manufacturing relies heavily on aggressive,
highly reactive chemical processes. Plasma etching and chemical vapor deposition (CVD) chambers
utilize reactive fluorine, chlorine, and oxygen plasmas that rapidly destroy conventional organic
polymers and rapidly break down standard industrial lubricants.

Because PFPE lubricants consist exclusively of carbon, oxygen, and fluorine atoms fully saturated with
strong chemical bonds, they are completely unreactive to these aggressive chamber chemistries. They
will not oxidize, polymerize, or break down when exposed to harsh etching gases or aggressive
chamber cleaning protocols involving nitrogen trifluoride (NF3) or sulfur hexafluoride (SF6).

This absolute chemical inertness ensures that the lubricant continues to provide a protective
hydrodynamic film between moving metal surfaces, even in the harshest process environments. By
utilizing highly inert PFPE materials, maintenance teams prevent the rapid lubricant degradation that
causes metal-on-metal galling, particle generation, and catastrophic mechanical failure within the
process chamber.

PFPE Structural Stability Outlasts Conventional Greases

The operational lifespan of a lubricant inside a vacuum chamber directly impacts the overall equipment
effectiveness (OEE) of the entire semiconductor fab. Conventional greases rapidly lose their lubricity
under extreme stress, drying out into hard, abrasive residues that actively generate microscopic
particles and destroy expensive precision bearings.

In contrast, the robust molecular backbone of Fluocon PFPE provides exceptional thermal and
mechanical stability. These specialized lubricants resist shear breakdown and maintain their designed
viscosity across incredibly broad temperature ranges, from cryogenic cooling cycles up to extreme high-
temperature deposition phases. They do not carbonize or form solid deposits over time.

This enduring structural stability translates directly into massively extended relubrication intervals. Fab
managers who transition to high-performance PFPE lubrication regimes drastically reduce the
frequency of preventative maintenance, allowing critical manufacturing equipment to remain online and
productive for significantly longer periods before requiring mechanical intervention.
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Specialized Manufacturing Ensures Ultra-High Purity Standards

The extreme demands of the semiconductor industry dictate that the theoretical performance of a PFPE
lubricant must be matched by its absolute physical purity. Trace metal ions, dissolved moisture, and sub-
micron particulates introduced during the lubricant manufacturing process are just as damaging to wafer
yield as outgassing hydrocarbons.

Established in 2004, the enterprise has developed highly specialized, clean-room compatible
manufacturing processes to synthesize and package its Fluocon series. Operating with a staff of over
300 dedicated professionals, the Suining manufacturing site implements rigorous, multi-stage
filtration and degassing protocols to ensure that every batch of lubricant meets the industry's strictest
purity specifications.

This uncompromising commitment to purity is formalized through comprehensive IATF16949:2016,
1S09001:2015, and ISO14001:2015 certifications audited by SGS. For global semiconductor
equipment OEMs, these accreditations provide the documented assurance that every delivery of PFPE
lubricant is free from critical contaminants and ready for immediate deployment in ultra-clean
manufacturing environments.

Optimized Lubrication Regimes Minimize Fab Downtime

Integrating high-performance PFPE lubricants into a semiconductor manufacturing line represents a
strategic investment in maximizing tool uptime. The high initial cost of these specialized fluids is rapidly
offset by the massive financial savings generated by eliminating unplanned chamber shutdowns,
extending the life of expensive robotic components, and securing higher wafer yields.

To fully realize these economic benefits, equipment engineers require detailed technical data regarding
vapor pressure curves, outgassing rates, and material compatibility. The technical support team actively
collaborates with fab personnel to select the precise PFPE viscosity grade and grease formulation
necessary for specific vacuum pumps, slit valves, and transfer mechanisms.

Anchored by the corporate vision, "Fluorine & Silicone, for a Better Life," the organization stands ready
to support the semiconductor industry with verified material data and reliable global supply. Fab
managers and equipment design engineers seeking to optimize their vacuum chamber lubrication
strategies can initiate technical consultations and secure product data sheets directly through

https://www.cgfse.com/.
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