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Microassembly System for the assembly of photonic components

H.J. Kang", S. M. Kim, Y. W. NamGung, B. Kim (Microsystem Research, KIST)
ABSTRACT

In this paper, a microassembly system based on hybrid manipulation schemes is proposed and applied to the assembly of
a photonic component. In order to achieve both high precision and dexterity in microassembly, we propose a hybrid
microassembly system with sensory feedbacks of vision and force. This system consists of the distributed 6-DOF
micromanipulation units, the stereo microscope, and haptic interface for the force feedback-based microassembly. A hybrid
assembly method, which combines the vision-based microassembly and the scaled teleoperated microassembly with force
feedback, is proposed. The feasibility of the proposed method is investigated via experimental studies for assembling micro
opto-electrical components. Experimental results show that the hybrid microassembly system is feasible for applications to
the assembly of photonic components in the commercial market with better flexibility and efficiency.

Key Words : Microassembly, hybrid manipulation, fine alignment, force feedback, vision.
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Fig. 1. Opto-electrical component: 980 nm Laser Pump.
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Fig. 2. Pump LD align and welding process.

a3 AME B RE 2 3R £33 29
Y3 B AFA Addte sojnes 2y F
A& wustn 9ok solRg= 29 FAHL £
o] A543 AdHAg Fde HAstel AF =9
3 974 2% 2808 74 Hol god, ¥ dF
oMe Hd HEE ol&dto AF x¥I 44 x
F 29¢ #39
Manual Hybrid
assembly—|~ assembly %
[ Start 1L Stert ]
Pavt§ Manual Manual
Loading assembly assembly
- ! i
—— Manual Manual
w Supply { assembly ] rassembly ‘
¥ Lensed fiber
e,
i Lensed fiber assembly

~B-Peg-in-hote task
(Coarse motion)
Lensed fiber
Peg-in-hole task
(Fine motion)

Auto
s Centering
N

Lens angle
tuning task

Manual
assembly

Manual
assembly

Manual
assembly

Teleoperation

Automation

D@%@E

ﬁ End |

Fig .3. Assembly process of opto-electrical component
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Fig. 4. A schematic of the flexible microassembly system
based on hybrid manipulation scheme
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Fig. 5. Micropositioning system.
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Fig .7. Vision-based automation for optical fiber transfer
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Fig .9. Parameters to calculate the triangular area of lens.
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Fig. 10. Concept of vision-based scale factor tuning.
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