How Kawasakiand
Daihen Are Shaping
the Future of Wafer
Handling Robotics

The semiconductor industry is a cornerstone of modern technology,
driving innovation in everything from smartphones to artificial
intelligence. At the heart of this industry lies wafer handling, a crucial
process that requires precision, speed, and unwavering reliability.
Kawasaki and Daihen, two industry leaders in robotics and automation,
are playing a pivotal role in shaping the future of wafer handling by
providing cutting-edge solutions that enhance productivity, yield, and
efficiency.
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The Rise of Automation in Semiconductor

Manufacturing

Demand for Smaller and More
Complex Chips

The relentless demand for smaller,
more powerful, and more efficient
chips has driven the need for
automation in semiconductor
manufacturing. This automation helps
ensure precision and consistency in
wafer handling, crucial for meeting the
ever-increasing complexity of chip
design.

Increased Production Volume
and Speed

Automation is essential in achieving
high production volumes and meeting
the growing demand for
semiconductors. Robots can work
continuously without fatigue, enabling
manufacturers to scale up their
operations efficiently and meet market
demands.

Cost Optimization and
Workforce Efficiency

Automation allows for optimized
workflows and reduced reliance on
manual labor, which can be expensive
and prone to errors. By automating
repetitive and demanding tasks,
manufacturers can improve cost
efficiency and allocate human
resources to more strategic roles.
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Challenges in Wafer Handling: Precision, Speed,

and Reliability

| Precision

Wafer handling involves working with extremely
delicate and sensitive materials. The slightest error in
positioning or movement can damage the wafer,
leading to costly rework or even complete rejection.

3 Reliability

Wafer handling robots must operate flawlessly in
demanding environments, with minimal downtime
and maintenance. Any disruption in the process can
halt production, leading to delays and financial
losses.

Speed

To meet production demands, wafer handling
processes must be fast and efficient. Robots need to
move wafers quickly and accurately without
compromising on precision or reliability.

Cleanliness

The semiconductor industry requires a cleanroom
environment to prevent contamination of wafers.
Robots need to be designed and maintained to avoid
introducing contaminants and maintain a high level
of cleanliness.
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Kawasaki's Innovative Robotic Solutions for

Wafter Transport

High-Precision Motion Flexible and Adaptable Design
Control

Kawasaki's robots are equipped with Kawasaki offers a range of robot
advanced motion control systems models with varying reach, payload
that ensure precise and repeatable capacity, and degrees of freedom,
movements, crucial for accurate allowing manufacturers to select the
wafer handling and placement. ideal solution for their specific wafer

handling needs.

Advanced Vision Systems

Kawasaki robots can be integrated
with vision systems to provide real-
time feedback on wafer positioning
and orientation, enabling precise
manipulation and error correction
during transport.
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Daihen's Advanced End-of-Arm
Tooling for Wafer Processing
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Precision Gripping

Daihen's end-of-arm tooling is specifically
designed for delicate wafer handling, ensuring
secure and gentle gripping without causing
any damage to the wafer's surface.
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Compatibility with Various
Processing Equipment

Daihen's tooling is compatible with a wide
range of wafer processing equipment,
including lithography machines, etching tools,
and deposition systems, providing flexibility
for manufacturers.
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Automated Wafer Loading and
Unloading

Daihen's tooling allows for automated loading
and unloading of wafers onto processing
equipment, streamlining the workflow and
increasing efficiency.
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Enhanced Safety Features

Daihen's tooling incorporates safety features
to protect both the robot and the wafer from
potential damage during handling and
processing.
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Integrated Systems for Efficient Wafer

Movement and Processing

Woafer Transport

Kawasaki's robots handle the
precise and efficient movement of
wafers from one processing station
to another, ensuring smooth and
uninterrupted workflow.

Woafer Loading and
Unloading

Daihen's end-of-arm tooling
facilitates automated loading and
unloading of wafers onto processing
equipment, eliminating manual
handling and reducing the risk of
contamination.

Process Control and
Monitoring

Integrated systems provide real-
time monitoring of wafer
movement and processing, ensuring
process accuracy and efficiency.
Data analytics and process control
algorithms can be implemented for
optimization.
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Enhancing Productivity and Yield Through Robotic

Woafer Handling

Factor

Throughput

Yield

Cost Efficiency

Product Quality

Impact of Robotic Wafer Handling

Increased wafer throughput due to faster and continuous
processing, leading to higher production volume.

Enhanced yield due to precise and reliable wafer handling,
reducing contamination, damage, and rework.

Reduced labor costs, improved resource allocation, and
minimized downtime, leading to overall cost savings.

Consistent and high-quality wafer production due to precise
handling and processing, meeting the stringent demands of
semiconductor manufacturing.
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Industry 4.0 and the Role of Data Analytics in

Wafer Handling

Predictive Maintenance

Data analytics can be used to
monitor robot performance,
identify potential issues, and
predict maintenance needs,
minimizing downtime and

ensuring continuous operation.

Process Optimization

Real-time data on wafer handling
processes can be used to optimize
workflows, identify bottlenecks,
and improve efficiency, leading to
increased productivity and
reduced waste.

Quality Control

Data analytics can be used to
monitor wafer quality throughout
the processing stages, identifying
any anomalies or defects early on,
allowing for corrective actions to
be taken.
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The Future of Wafer
Handling Robotics: Trends
and Predictions

The future of wafer handling robotics is bright, driven by trends such

as the increasing demand for smaller and more complex chips, the
need for higher production volumes, and the growing emphasis on
Industry 4.0 principles. We can expect to see advancements in robotics,
automation, data analytics, and artificial intelligence leading to even
more sophisticated wafer handling solutions.
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Follow Us
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Read the full blog post : https:// www.nextmsc.com/blogs/kawasaki-daihen-shaping-wafer-handling-robotics-future
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