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A Design of the Shadow Mask for Large Size OLED
Vapor Deposition
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Abstract : Deformation of the shadow mask is one of the problems encountered during the deposition of organic materials for
manufacturing large size organic light emitting diode (OLED). The larger the glass substrate, the larger the shadow mask becomes.
As the size of the shadow mask increases, its deformation becomes more severe, thereby making it difficult to deposit organic
materials in a precise pattern on a substrate. In this paper, a new method for reducing drooping of the shadow mask for large size
OLED vapor depositions is proposed. The proposed shadow mask with cross stripe wires has higher stiffness than the pure shadow
mask, which results in reducing drooping of the shadow mask. A commercial FEM program, ANSYS, is used for the evaluation of
the proposed shadow mask. The analysis showed that the shadow mask with cross stripe wires have an effect on reducing drooping

about 18.6% or more.
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Fig. 1. Atypical shadow mask for OLED vapor deposition.
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Table 1. Properties of INVAR.

Young’s | Poisson’s| Thermal Mass | Thermal Expansion
Modulus| Ratio |Conductivity| Density Coefficient
1324 13.86 7960 5
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Fig. 2. Unit representative region of the shadow mask.
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Fig. 3. Boundary conditions for the deformation analysis.
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Fig. 4. Drooping of the shadow mask for uniform tensile force
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Fig. 6. Anew method for reducing drooping of the shadow mask for
large size OLED vapor depositions.
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Fig. 7. Boundary conditions of the deformation analysis including
Cross stripe wires.
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Fig. 8. Deformation of the cross stripe wires.
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Fig. 9. Deformation of the shadow mask with cross stripe wires.
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