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Abstract Automated processes for manufacturing printed circuit boards (PCB) boards using semiconductor
components consist of a component feeder and a component alignment and insertion device. A
component feeder supplies one type of component continuously, while the alignment device performs
the transfer and insertion of the same component repetitively based on calculated position coordinates
by the setting up from the operator. In this process, corrections are made for any supply and coordinate
errors, ultimately resulting in the insertion of components into the PCB. Recently, there has been an
increase in the production of small batches of PCBs with various types of components, prompting
research into component feeders capable of supplying heterogeneous components. Consequently, the
traditional device for repetitive component alignment and insertion based on the calculated position
coordinates requires a universal gripper capable of recognizing various types of components and
accurately aligning them. This study assessed a micro-gripper that can be commonly used for various
small components commonly used in industrial PCBs. Recently, automatic insertion machines for
heterogeneous components have used artificial intelligence controllers for component recognition, error
calculation, alignment, and transfer processes. This paper proposes a universal form and shape of the
micro gripper in response to these changes and the resulting mechanical activities, identifying the
elements necessary for its application at each stage and validating its potential utility.
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Fig. 1. Through-hole Mount Placement Machine
for a PCB Manufacturing.
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Fig. 2. Two types of Micro-griper
(Suction and Pickup).
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Fig. 3. Alignment process with the Intelligent
Aligner.
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Fig. 4. The Data-set of dissimilar components.
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Fig. 6. The Micro-griper.
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Fig. 9. Rotation error correction of the component.
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Table 1. Specification conditions of mechanics.

Items Condition Spec. over

Type Permanent Magnet. -
Coil-type Unipolar -
Voltage 12VDC > 24VDC
Step Angle 0.05° > 0.09°
Disakrlr;ef:er 4mm > 6mm
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Fig. 12. Capacity of the Micro-griper..
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