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ABSTRACT

When a substrate with a pixel-defining layer (bank) is coated, there arises capillary force due to surface tension and
adhesive forces between a solvent and the bank layer. It brings in a degradation of film thickness and emission
uniformities within pixels. With an attempt to suppress it, we have performed fluid flow simulations of capillary arise
by varying the contact angle of bank and the bank structure. We have first demonstrated that the fluid flow model can
reproduce the capillary phenomenon that was observed experimentally. It has been found that capillary arise can be
suppressed using a hydrophobic material for the bank layer. Furthermore, it was suppressed by tilting the sidewalls
outwardly (i.e., using a positive photoresistor). We can obtain very uniform films when the slope is 50° with the

contact angle of 40°.
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Fig. 1. Image of PR bank layer with the size of 75um X
180um captured by optical microscope.
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Fig. 3. Measured thickness profile of spin-coated PEDOT:

PSS film on the substrate with pixel patterns.
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Fig. 4. Simulated capillary phenomenon when the contact

angle of PR bank is 40°.
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Fig. 5. Simulated capillary phenomenon for different contact
angles (a) 10°, (b) 40°, (c) 90°, and (d) 130 °.

Table 1. Summary of solution height for different contact
angles measured form Fig. 5.

Height of solution (um)
Contact angle(°) Center Edge
10 8.8 61
40 12.3 36
90 19.6 19.6
130 253 7.5
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Fig. 6. Tilted sidewalls of PR bank without any change in
the average height of solution.
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Fig. 7. Simulated capillary phenomenon with a positive
slope of PR sidewalls (a) 0° (b) 10°, (c) 20°, (d) 30°,
(e) 40°, (f) 50°, and (g) 60°.
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Table 2. Summary of solution height for different slope
angles measured form Fig. 7.

Slope angle Height at center on Height at edge on the
©) the pixel (um) pixel (um)
0 12.3 36
10 13.0 35.8
20 14.0 335
30 143 334
40 153 31.6
50 19.5 19.9
60 19.2 21.9
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Fig. 8. Simulated capillary phenomenon with a negative
slope of PR sidewalls (a) 0° (b) -10° (c) -20° (d) -
30°, and (e) - 40°.
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Table 3. Summary of solution height for different slope
angles measured form Fig. 8.

Slope angle Height at center on Height at edge on the
©) the pixel (um) pixel (um)
0 123 36.0
-10 135 30.5
-20 11.6 355
-30 11.2 39.0
-40 11.5 321
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