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A Study on Vision System for High Precision Alignment
of Large LCD Flat Panel Display
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Abstract: This work is to develop a vision system for high precision alignment between upper and lower plates required at the
imprinting process of the large LCD flat panel. We compose a gantry-stage that has highly repeated accuracy for high precision
alignment and achieves analysis about thermal transformations of stage itself. Position error in the stage is corrected by
feedback control from the analysis. This system can confirm alignment mark of upper and lower plates by using two cameras
at a time for the alignment of two plates. Pattern matching that uses geometric feature is proposed to consider the recognition
problem for alignment mark of two plates. It is algorithm to correct central point and angle for the alignment from the
recognized mark of upper and lower plates based on the special characteristics. At the alignment process, revision for error

position is performed through Look and Move techniques.

Keywords: high precision alignment, thermal transformation, position error, pattern matching, look and move techniques
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Table 1. The Gantry stage principal specification.

Requirement X-Axis Spec Y-Axis
4 (Dual Motor) (Single Motor)
Travel Length 1000mm 1000mm

Flatness +10/m(All Travel) | +10um(All Travel)
Straightness with
+1 +1
Compensation Oum(All Travel) Oum(All Travel)
Position Accuracy =5m/500mm +51my500mm
Position
+ I T + T
Repeatability 1ym(All Travel) 1m(All Travel)
Resolution of Scale 0.1ym 0.1m
Vibration Isolator Passive type Passive type

IY 2. vl Al2E,
Fig. 2. Vision system,
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Table 2. Vision system specification.

Component Model Specification
Camera optical CCS
source device | HLV-3M-RGB-3W 3 color spot LED
Extra optical White spot Light,
source device HLV-24sw-3w 12V, 2.8W
Cable HFS-14-500 spot type cable
Zoom Lens IMZ-EA Fiber type Zoom Lens X5
Front Cover TVF15 X1.5 Front Cover Lens
TVEF2 X2 Front Cover Lens
B/W CCD Camera
Camera HR-70 [1024(H)*768(W)]
Component RGB
Meteor2-M
Image board eteor2-MC interlaced, Progressive
F.OV HR-70 & IMZ-EA Ilmm x lmm
WD HR-70 & IMZ-EA 75mm
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Fig. 5. Test comparison for X-Y axis.
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Fig. 6. Error inferpolation result.
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(c) Two key mark alignment
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Fig. 7. Align key mark.

(a) Real bottom key mark (b) Two key mark alignment
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Fig. 8. Real align key mark acquisition.
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Fig. 10. Chain code.

(b) Chain code value
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Fig. 11. Sudden turning point detection.
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218 12. Harris 24 & 9731384 2.
Fig. 12. Harris corner & Sudden turning point detection.
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Table 3. Image processing library.

Image processing library function
Thresholding Image thresholding :black & white
Labelling Mark detection
Feature extraction Feature analysis
Morphology Noise delete
Matching Image matching
Median filter Noise delete
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