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Claims

1. A light emitting device comprising

a hole injection layer,

an elcclron injection layer,

a composite emitter layer including a soft matter or soft material exciton donor matrix

and exciton acceplor nanoparticles substantially dispersed within the cxciton donor matrix,

wherein electrons li:om the clecmm injection layer and holes from the hole injection layer

genc'rate excitons in the exciton donor alatrix, and file primary mechanism of photon generation

at tile nanoparticles is substantially non−radiative energy trans[er of the generated excilo~s

directly into the nanoparticles.

2. The device in claim 1 wherein a loading of the nanoparticles is sobstantial.

3− The device in claim 2 wherein tile substantial loading is above 4%, above 45%,

70% or above 80%.

above

4. The device in any preceding claim wherein the exciton donor matrix is a functionalised

polymer.

5. The device in claim 4 wherein the fianctionalised polymer is a polyfluorcme derivative

co−polymc'r functionalised with one or more carboxymethylsulfonyl groups.

6. The device in any preceding claim wherein the nanoparticles are a quantum dot core with

an alloy shell and/or ligand surfhee functionalisation.
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7. 'l'he device in claim 6 who−rein the quantum dot core and shell(s) are CdSe/CdZnSeS/ZnS

or CdSe/CdS/ZnS.

8. The device in claim 6 or 7 wtlerein the ligand surface timctionalisation is oleic acid (OA).

9− Tlae device in any one of claims 6

functionalisation thickness is greater than 1.5 rim.

to 8 wherein shell and/or ligand surface

10. The devicc in any preceding claim wherein the average nanoparticles separation distance

is comparable to the Forstcr distance.

11. The device in any preceding claim wherein file spectral overlap integral between the

emission of the exciton donor matrix and the absorption of the nanoparticles is substantial.

12. A method of fabricating a light−emitting device comprising

depositing a hole injecting layer on a substratc anode,

depositing a soft maXter or so~ material exciton donor, exciton acccptor nanoparticle

emitter layer on the hole injecting layer, and

depositing a cathode on thc cmitter layer;

wherein electrons from the cathode and laoles from the hole injecting layer generate

excitons in the exciton donor of the cmitter layer, and the primary mechanism of photon

gent−ration at the nanoparticles is substantially non−radiative energy transli~r of the generated

excitons directly into the nanoparticlcs.

13. The method in claim 12 further comprising annealing the hole injecting layer and/or the

emitter layci− prior to deposition of the subsequent layer.
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14. "l'hc method in claim 12 or 13 further comprising

between thc hole injecting layer and the cmit.t.er layer.

depositing a hole transport layer

15. The method in any one of claims 12 to 14 further comprising mixing a functionaliscd

polymer and nanocrystal quantum dots with a solvent until any agglomerations are substantially

minimised, and the depositing the emitter layer comprising spin coating thc mixed solution on

thc hole injecting layer.

16.

layers.

The method in any one of claims 12 to 15 further comprising encapsulating the respective

1 7. A light−emitting diodc comprising:

a polymer host, and

Nanocrystal Quantum Dot (NQD) cmitters chemically integrated into the host,

wherein an electrical pumping scheme primarily relies on non radiative exciton injection

into the NQDs from the polymer host instead of a direct charge injection scheme.

18. A light−emitting diode comprising:

a highly−disordered or partially disordered hybrid thin film including

a polymer that is electrically driveaa to form cxcitons,

an inorganic emitlcr chemically intcgn−ated into the polymer,

wherein the film includes intimate integration and dispersion with a specific

hybridization reducing phase separation while avoiding the formation of aggregates, and higla

emitter loading in the polymer, and
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wherein the film includes strong exeiton−exciton interaction whercby excitons non

radiatively donated fi−om the polymcr are accepted into the inorganic emitter and converted into

phoions.
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