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Development of a Hybrid Substrate Handler for Precision Alignment
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ABSTRACT

In order to raise productivity of the OLED and realization of the OLED TV, the enlargement of the mother glass
substrate is required. The large-size glass substrate has some difficulties regarding its deflection during handling operation
due to its thin thickness (0.5~0.7t) which is not even enough to stand its mass itself. This paper is demonstrating a new
solution of this difficult through clamping and bending boundary condition, which helps to minimize the deflection of
the glass substrate. Based on the developed method, the experiments had been done for verifying the proposed method
to minimize the glass-deflection. With the developed method, the new design of glass substrate handler can be proposed

to allow the large OLED displays be manufactured.
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Fig. 2. three point bending test.
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Table 1. Young's Modulus from 3-point bending.
3HE(N) A7 (mm) B A)=(GPa)
049 0.202 674
1.11 0.463 66.6
1.63 0.682 65.1
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Fig. 3. Bending and Clamping End.
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Fig. 4. Prototype design of glass handler.
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Fig. 5. Substrate grip unit and hinge for bending boundary
condition.
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Fig. 6. Worm gear unit for bending boundary condition.
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Fig. 7. Worm gear unit.
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Fig. 9. Laser distance sensor.
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Table 2. Deflections at the free boundary condition
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Fig. 12. Glass-deflection experiments at the clamping
boundary condition.

5.3. 28 X[X|(bending end)0l|lM2] 7|& &

F9Y AA sl e 7% AP % 2

A Fig.

13). 73 Zh=(bending angle)E WH3IAA 71aA 7|9
AZe] HalE SHsslen, 719 Ay 23L& 7]
Fdol] IREo g 55 g 5

FEo29 %

o AAHE S1, ofH

qAgs 2= Zé«l dto] 43813

Fig. 13. Glass-deflection experiments at the bending boun-
dary condition.

Table 4. Deflections as function of various bending angle.
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Fig. 14. 4 Deflections as function of various bending

angle graph.
Table 5. Deflections at the stretching condition.
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Table 6. Deflections according to various bending angle
under the stretching effect.

q4= Sk 9
©) S1(mm) S$2(mm) (mm)
1.35 0.40 1.38 1.38
1.80 0.49 1.01 1.01
2.25 0.62 0.50 0.62
2.70 0.42 0.07 0.42
3.15 0.54 0.19 0.54
3.60 0.75 0.29 0.75
4.05 0.82 0.45 0.82
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Fig. 15. Table 5 Deflections according to various bending
angle under the stretching effect graph.
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