Semiconductor & Robotics Bearings:
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Precision runs through every level of semiconductor and robotics equipment. These systems need
bearings that support controlled motion while holding up to strict requirements for cleanliness, materials,
lubrication, and operating environment.

For engineers and OEMs developing semiconductor tools, robotic systems, automation equipment, and
other high-tech applications, choosing the right bearing starts with understanding the conditions it will
operate in. IBSCO supplies precision bearing solutions for these environments, backed by
factory-authorized manufacturer relationships, application expertise, and certified cleanroom services.

What Makes Semiconductor and Robotics Bearing
Requirements Different?

Semiconductor and robotics applications place distinct demands on motion components.

Semiconductor manufacturing equipment may operate in cleanroom or vacuum environments where
contamination control, lubricant selection, and material compatibility are critical considerations. Precision
motion is equally important in equipment used for positioning, processing, and analytical functions. IBSCO
supplies miniature, thin-section, crossed roller, vacuum-compatible, and other precision bearing solutions
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for high-tech applications.

Robotic systems present their own requirements. Joint actuators, servo motor shafts, precision gear
drives, harmonic reducers, and miniature robotic systems all rely on controlled movement. Depending on
the design, these applications may require compact dimensions, high rigidity, precise guidance, or
specialized lubrication.

Understanding these conditions early helps engineers identify bearing solutions that align with the
equipment’s performance requirements.

Why Cleanliness and Precision Matter

In high-tech equipment, bearing performance is closely connected to the environment in which the
component operates.

Contamination can create challenges in systems with strict cleanliness requirements, while lubricant
selection becomes especially important in vacuum or cleanroom conditions. IBSCO offers
semiconductor-grade lubricants as well as vacuum- and cleanroom-compatible options for specialized
applications.

Precision requirements also vary considerably between systems. IBSCO supplies ball bearings in ABEC 1
through ABEC 9 precision grades, providing options for a wide range of dimensional and motion
requirements. Available materials include stainless steel, chrome steel, ceramics, and specialty alloys.

The goal is not simply to specify the highest available precision. It is to select a bearing that meets the
actual demands of the equipment.

Key Considerations for Semiconductor and Robotics
Bearings

Selecting bearings for high-tech systems requires evaluating several factors together. Each plays a role in
determining the appropriate product, material, and configuration.

Operating Environment

The surrounding environment should be considered early in the selection process. Semiconductor
equipment may require vacuum-compatible or cleanroom-compatible lubrication, while other systems may
encounter high speeds, temperature extremes, or specialized operating conditions.

Matching the bearing and lubricant to the environment creates a stronger foundation for dependable
performance.

Precision Requirements

Different components within the same system can have very different accuracy requirements.
Semiconductor equipment, optical systems, robotic arms, servo motors, and other motion-control
applications each place specific demands on the bearing.
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IBSCO'’s offering includes miniature, thin-section, angular contact, and specialty ball bearings, along with
crossed roller bearings for applications requiring precise motion and guidance.

Bearing Materials

Material selection becomes especially important when operating conditions extend beyond conventional
industrial environments.

IBSCO offers bearings manufactured from stainless steel, chrome steel, ceramics, and specialty alloys.
These options give engineers greater flexibility when evaluating materials for specialized high-tech
applications.

Lubrication

The right lubricant should align with both the bearing and its operating environment. Applications involving
vacuum conditions, cleanrooms, temperature extremes, or other specialized requirements may call for
formulations selected specifically for those conditions.

IBSCO’s ISO Class 6 cleanroom supports precision relubrication using customer-specified greases, oils,
and specialty lubricants, including options developed for semiconductor, vacuum, and cleanroom
environments.

How IBSCO Supports Semiconductor and Robotics
Applications

IBSCO supplies bearing solutions for high-tech applications including robotics, semiconductor
manufacturing, optical systems, drones, and analytical equipment. Available products include precision
miniature and thin-section ball bearings, angular contact bearings, crossed roller bearings, spherical plain
bearings, composite bearings, and linear motion products.

IBSCO also operates an ISO Class 6 cleanroom with Class 5 bench capabilities for specialized bearing
preparation. Services include precision relubrication, controlled cleaning and inspection processes, and
specialized cleanroom packaging.

For applications requiring additional guidance, IBSCO works with engineering and procurement teams to
identify appropriate bearing options and coordinate with manufacturer technical resources for custom or
non-standard specifications.

Precision Starts with the Application

Semiconductor and robotics systems share a need for precise, dependable motion, but the requirements
behind that motion can vary significantly. Cleanliness, operating environment, materials, lubrication,
available space, and accuracy all contribute to the right bearing decision.

Understanding those variables upfront gives engineers a stronger foundation for selecting components
that meet the demands of today’s high-tech equipment.
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If your team is evaluating bearings for semiconductor equipment, robotics, automation, or another
precision application, talk with IBSCO about the products and specialized services available for your
requirements.
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