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High Optical Density Quantum Dot Pixel
Color Conversion Films for Displays




Technology - photodegradable ligands
no resin matrix required
O

Nanocrystals Ligands

Wang, Y., Fedin, |., Zhang, H., & Talapin, D. V. (2017). Science, 357(6349), 385-3&8.
Wang, Y., Pan, J. A., Wu, H., & Talapin, D. V. (2019). ACS nano, 13(12), 13917-13931.
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Wang, Y., Pan, J. A., Wu, H., & Talapin, D. V. (2019). ACS nano, 13(12), 13917-15351.



NanoPattern can photopattern dense QD films

70%" 40%

Solid Volume Solid Volume

=" NanoPattern Conventional Approach:
: TECHNOLOGIES Nanocrystals in organic resin

*Volume fraction for NanoPattern based on iignr
packing limitation of spheres ~74%.



INP/ZnS

NanoPattern is CdSe/ZnS

the technology can work
with anyone’s QD
(and other nanoparticles) Perovskites

Wang, Y., Fedin, I., Zhang, H., & Talapin, D. V. (2017). Science, 357(6349), 385-388.



Micro displays

Unmet needs

<S5 ym

Lateral resolution

High QY

At 50-150 °C temperatures
And high brightness
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Comparison

Of patterning methods

TECHNOLOGIES

‘i NanoPattern Ink Jet QD in Resist  Pick-and-Place



Productive photons
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Is a value add
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S Mm X 5 Jm squares

5 um lateral resolution Multi patterning
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Optical Density
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Preserving QY in dense films
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With the right
controls you can
live with Energy
Transfer
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Fret Efficiency
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- - - InP/ZnS in solution
InP/ZnS patterned NPT ink

;o _ Currently, we can preserve

72%

Of solution QY in a dense InP/ZnS film
And we have a plan moving forward

Intensity (a.u.)
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Summary

* 5 um resolutions demonstrated at OD=2

« High QY can be preserved at high
packing densities with the right
engineering controls
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Thank you!

yukambe@NanoPatternTechnologies.com




