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ROBOT SYSTEMS, APPARATUS, AND METHODS HAVING INDEPENDENTLY ROTATABLE
WAISTS
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Electronic device processing systems and robot apparatus are described. The systems and apparatus are
adapted to efficiently pick or place substrates into twin chambers by having independently rotatable first
and second booms, and independently rotatable first and second upper arms, wherein each upper arm has a
forearm, a wrist member, and an end effector adapted to carry a substrate coupled thereto. The boom members
and upper arms are driven through co-axial drive shafts in some embodiments. Co-axial and non-coaxial
drive motors are disclosed. Methods of operating the robot apparatus and processing systems are provided,

as are numerous other aspects.
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Electronic device processing systems and robot apparatus
are described. The systems and apparatus are adapted to
efficiently pick or place substrates into twin chambers by
having independently rotatable first and second booms,
and independently fotatable first and second upper arms,

wherein each upper arm has a forearm, a wrist member,
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and an end effector adapted to carry a substrate coupled
thereto. The boom members and upper arms are driven
drive shafts .in some embodiments.

through co-axial

Co-axial and non-coaxial drive motors are disclosed.
Methods of operating the robot apparatus and processing

systems are provided; as are numerous other aspects.
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