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Development of Solution Process OLED Technology
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The manufacturing of OLED is changing gradually from the traditional vacuum thermal
evaporation to the solution process. In the coating of the ultra thin single layer film, the slot
(slit), nozzle and gravure processes were reported to have better performances in terms of
uniformity and large-scale possibility. On the other hand, in the stacking of multilayer films,
the interaction of solvent between layers is inevitable in the direct stacking process. The
transfer methods still require some improvement before they can be applied to the

manufacturing of OLED.
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Current evaporated OLED manufacturing costs are reported to
be > 1.5x analogous LCD manufacturing costs
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Cost comparison by Component
ex TFT & Module

Cost comparison by Type
ex TFT & Module
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Evaporated OLED LCD

Evaporated OLED
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Based on ¥-G4 OLED production vs. industry reference LCD cost, 3,4" display, 100% line utilization
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Ink Jet vs. Nozzle Printing
Ink Jet Printing into Wells Nozzle Printing

Each subpixel is built up from multiple Print the pixel pattern by continuously extruding
droplets solution through a small diameter nozzle which
moves at high speed
« High throughput; TACT is <160s @Gen
4 substrate w/2 2" QVGA
« Excellent printing uniformity
« Simple process control has allowed us
to achieve higher yield than with our
other printing systems

« Useful for non-linear pixel patterns
- Many drops per pixel
+ Requires wells:
« Requires high-capital photolithography line
- Very difficult to print flat films, resulting in
OLED performance problems
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Contour Plot of Thickness Inside a Channel Well
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Blade coater (side view

Solvent evaporation

Polymer film (dry)
ITO Substrate
Hot plate
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