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Development of The 3-channel Vision Aligner for
Wafer Bonding Process
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ABSTRACT

This paper presents a development of vision aligner with three channels for the wafer and plate bonding machine in
manufacturing of LED. The developed vision aligner consists of three cameras and performs wafer alignment of
rotation and translation, flipped wafer detection, and UV Tape detection on the target wafer and plate. Normally the
process step of wafer bonding is not defined by standards in semiconductor’s manufacturing which steps are used
depends on the wafer types so, a lot of processing steps has many unexpected problems by the workers and
environment of manufacturing such as the above mentioned. For the mass production, the machine operation related
to production time and worker’s safety so the operation process should be operated at one time with considering of
unexpected problem. The developed system solved the 4 kinds of unexpected problems and it will apply on the mass-

production environment.
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Table 1. Vision aligner specification

Contents Specification

Centering *1mm

Rotation +0.1°

Camera Cam 1: 10M Mono—Rotation,

Translation Alignment

Cam 2: 5M Color — Flip detection
Cam 3: 5M Mono — UV Tape detection

Lens CCTV Lens

Pixel esolution
Lighting

Cam 1: 94um/pixel

- Cam 1: White Ring-type Back-light
- Cam 2: White Coaxial Light
- Cam 3: 90° Mirror Unit

- Ethernet

Comm. Interface
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Fig. 1. Rotation, translation alignment mode (Cam 1).
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Fig. 3. UV Tape detection mode (Cam 3).
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Controller Vision aligner
=] 1. Rotati L1 8nap image (Cam 1)
(Rnlahm)) (1* Rotation alignment)
1.2 Rotation error detection
2 Chuck p
(Rotation)
3. Centenng ali; it 3.1 Snap image (Cam 1)
(Translation) (2% Translation alignment)
32 Translation error detection
4. Chuck p
(Translation)
5. Wafer flip i 5.1 8nap image (Cam 2)
(z-axis moving: Cam 2) (Front and back side detection)
5.2 Detecting the Flip error
6. UV tape
(z-axis moving: Cam 3)
7. Reset the process

(z-axis moving: Cam 1)

Fig. 4. Process steps (controller and aligner).
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Fig. 5. Graphical user interface of the Vision Aligner.
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Fig. 6. Operation results of the vision aligner.
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Fig. 7. The vision aligner for Auto Wax Bonder.
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