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EMISSIVE DISPLAY WITH REFLECTIVE POLARIZER

FIELD

The disclosure relates to emissive displays and, in particular, to emissive displays that includes a

polarization selective antireflection film component.

BACKGROUND

Organic Light Emitting Diode (OLED) devices include a thin film of electroluminescent organic

material sandwiched between a cathode and an anode, with one or both of these electrodes being a

transparent conductor. When a voltage is applied across the device, electrons and holes are injected from

their respective electrodes and recombine in the electroluminescent organic material through the

intermediate formation of emissive excitons.

Emissive displays such as OLEDs commonly use anti-reflection films such as circular polarizers

to reduce reflection from ambient light caused by the metallic layers of the OLED. A circular polarizer

comprised of a linear absorbing polarizer and a ¼ wave film extinguishes a large amount of ambient light

incident on the display. This circular polarizer has the disadvantages of absorbing 50% or more of the

emitted light from the OLED and also is expensive to produce due the difficulty of applying the ¼ wave

film to the linear polarizer since the pass axis of the linear polarizer and the fast or slow axis of the ¼

wave (QW) film must be aligned 45 degrees relative to each other.

The display contrast is defined as the ratio (White -Black)/Black, where White is the brightest

on-state and Black is the darkest off-state. In a darkened room, the contrast is limited by the intrinsic

Black and White luminance values of the display device. In normal use the ambient light level and the

display reflectance add to the intrinsic luminance levels. An ideal circular polarizer (CP) cuts the White

state luminance by 50% and it reduces the ambient reflectance to that of the first surface of the polarizer.

Because a practical QW element is exact at only one wavelength and only one view angle, hence there is

a baseline reflectance.

In a bright ambient environment, such as daylight, the best commercial CP may be insufficient to

maintain the required contrast, whereas, in a typical home or office environment the required contrast

may be achieved without a high performance CP. The cost of the CP film stack must adjust with the

performance value demanded in the intended use.

The display brightness is a key attribute that bears a cost in the expense of electronic drive

capacity and its associated bulk as well as the emitter lifetime. In addition, the display power efficiency is

an important consumer regulatory counterbalance to display brightness. The CP antireflection stack cuts

the brightness and power efficiency by more than half. An anti-reflection component that also enhances

brightness adds value.



The CP implementation is complicated by the prescribed 45-degree alignment of the QW and

linear polarizer films, which often requires piece to piece lamination rather than roll to roll lamination.

An anti-reflection component that enables roll to roll assembly reduces cost.

BRIEF SUMMARY

The disclosure relates to emissive displays and, in particular, to emissive displays that include

polarization selective antireflection film components. The disclosure also relates to issues arising from

these antireflection film components, such as brightness efficiency loss and assembly cost.

In many embodiments an emissive display includes an OLED, a linear polarizer, a reflective

polarizer optically between the OLED and the linear polarizer, and a structured optical film optically

between the OLED and the reflective polarizer. A ¼ wave film can be optionally disposed between the

reflective polarizer and the structured optical film.

In further embodiments an emissive display includes an OLED, a linear polarizer and a reflective

polarizer optically between the OLED and the linear polarizer. The emissive display does not include a

quarter wave element.

In further embodiments an emissive display includes an OLED, a linear polarizer, a reflective

polarizer optically between the OLED and the linear polarizer, and a non-polarization preserving element

between the OLED and the reflective polarizer.

The details of one or more embodiments of the disclosure are set forth in the accompanying

drawings and the description below. Other features, objects, and advantages of the disclosure will be

apparent from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure may be more completely understood in consideration of the following detailed

description of various embodiments of the disclosure in connection with the accompanying drawings, in

which:

FIG. 1 is a schematic cross-sectional view of an emissive display;

FIG. 2 is a schematic cross-sectional view of another emissive display;

FIG. 3 is a schematic cross-sectional view of another emissive display; andFIG. 4 is a schematic

cross-sectional view of another emissive display.

DETAILED DESCRIPTION

In the following detailed description, reference is made to the accompanying drawings that form a

part hereof, and in which are shown by way of illustration several specific embodiments. It is to be

understood that other embodiments are contemplated and may be made without departing from the scope

or spirit of the present disclosure. The following detailed description, therefore, is not to be taken in a

limiting sense.



All scientific and technical terms used herein have meanings commonly used in the art unless

otherwise specified. The definitions provided herein are to facilitate understanding of certain terms used

frequently herein and are not meant to limit the scope of the present disclosure.

Unless otherwise indicated, all numbers expressing feature sizes, amounts, and physical

properties used in the specification and claims are to be understood as being modified in all instances by

the term "about." Accordingly, unless indicated to the contrary, the numerical parameters set forth in the

foregoing specification and attached claims are approximations that can vary depending upon the desired

properties sought to be obtained by those skilled in the art utilizing the teachings disclosed herein.

As used in this specification and the appended claims, the singular forms "a," "an," and "the"

encompass embodiments having plural referents, unless the content clearly dictates otherwise. As used in

this specification and the appended claims, the term "or" is generally employed in its sense including

"and/or" unless the content clearly dictates otherwise.

Spatially related terms, including but not limited to, "lower," "upper," "beneath," "below,"

"above," and "on top," if used herein, are utilized for ease of description to describe spatial relationships

of an element(s) to another. Such spatially related terms encompass different orientations of the device in

use or operation in addition to the particular orientations depicted in the figures and described herein. For

example, if an object depicted in the figures is turned over or flipped over, portions previously described

as below or beneath other elements would then be above those other elements.

As used herein, when an element, component or layer for example is described as forming a

"coincident interface" with, or being "on" "connected to," "coupled with" or "in contact with" another

element, component or layer, it can be directly on, directly connected to, directly coupled with, in direct

contact with, or intervening elements, components or layers may be on, connected, coupled or in contact

with the particular element, component or layer, for example. When an element, component or layer for

example is referred to as being "directly on," "directly connected to," "directly coupled with," or "directly

in contact with" another element, there are no intervening elements, components or layers for example.

As used herein, "have", "having", "include", "including", "comprise", "comprising" or the like

are used in their open ended sense, and generally mean "including, but not limited to." It will be

understood that the terms "consisting of and "consisting essentially of are subsumed in the term

"comprising," and the like.

The term "OLED" refers to an organic light emitting device. OLED devices include a thin film

of electroluminescent organic material sandwiched between a cathode and an anode, with one or both of

these electrodes being a transparent conductor. When a voltage is applied across the device, electrons and

holes are injected from their respective electrodes and recombine in the electroluminescent organic

material through the intermediate formation of emissive excitons.

The phrase "non-polarization preserving element", defined here, is a bulk optic, coating, or film

that depolarize, convert or alter the polarization of a portion of an incident polarized beam of light. The

portion may be selected spatially, angularly, or by wavelength and may be part or the entire incident



beam. Non-polarization preserving elements may include bulk optics such as Cornu or Lyot depolarizers,

optical retarder films or coatings, volume scattering films or coatings, heterogeneous coatings containing

form birefringent or molecularly birefringent domains such as liquid crystals, polymer liquid crystals, or

other polarizable polymers, and metamaterials containing mixed orientation domains of birefringent

media.

A "structured optical film" refers to a film or layer that improves light outcoupling from an

OLED device and/or improves angular luminance or/and color uniformity of the OLED. The light

extraction function and angular luminance/color improvement function can also be combined in one

structured film. A structured optical film can include periodic, quasi-periodic or random engineered

nanostructures (e.g., light extraction film, described below), and/or it can include periodic, quasi-periodic

or random engineered microstructures with structured feature size of equal or higher than lum.

A "light extraction film" refers to a substantially transparent substrate, low index nanostructures,

and a high index backfill layer forming a substantially planar surface over the nanostructures. The term

"substantially planar surface" means that the backfill layer planarizes the underlying layer, although slight

surface variations may be present in the substantially planar surface. When the planar surface of the

backfill layer is placed against the light output surface of the OLED device the nanostructures at least

partially enhance light output from the OLED device. The backfill planar surface can be placed directly

against the OLED light output surface or through another layer between the planar surface and light

output surface.

The terms "nanostructure" or "nanostructures" refers to structures having at least one dimension

(e.g., height, length, width, or diameter) of less than 2 micrometers and more preferably less than one

micrometer. Nanostructure includes, but is not necessarily limited to, particles and engineered features.

The particles and engineered features can have, for example, a regular or irregular shape. Such particles

are also referred to as nanoparticles. The term "nanostructured" refers to a material or layer having

nanostructures.

The disclosure relates to emissive displays and, in particular, to emissive displays that include a

polarization selective antireflection film component, among other aspects. The emissive display can

include a reflective polarizer. The emissive display can include a linear and reflective polarizer and a

non-polarization preserving element. The emissive display can include a linear and reflective polarizer

and a structured optical film. The reflective polarizer in combination with the structured optical film

allows for the removal of a quarter wave element or retarder from the emissive display, which makes the

device easier to manufacture while maintaining the optical properties of the emissive display. While the

present disclosure is not so limited, an appreciation of various aspects of the disclosure will be gained

through a discussion of the examples provided below.

FIG.s 1-4 is a schematic cross-sectional views of an emissive displays 10. The emissive display

10 illustrated in FIG. 1 includes an organic light emitting diode 20 (i.e., OLED), a linear polarizer 30, a

reflective polarizer 40 optically between the OLED 20 and the linear polarizer 30, and a structured optical



film 50 or a non-polarization preserving element 50 optically between the OLED 20 and the reflective

polarizer 40.

The emissive display 10 illustrated in FIG. 2 includes an organic light emitting diode 20 (i.e.,

OLED), a linear polarizer 30, and a reflective polarizer 40 optically between the OLED 20 and the linear

polarizer 30. FIG. 2 does not include a quarter wave element (see element 60 in FIG. 3) and exemplified

in Example 3 below.

The emissive display 10 illustrated in FIG. 3 includes an organic light emitting diode 20 (i.e.,

OLED), a linear polarizer 30, a reflective polarizer 40 optically between the OLED 20 and the linear

polarizer 30, and a structured optical film 50 or a non-polarization preserving element 50 is optically

between the OLED 20 and the reflective polarizer 40 and a quarter wave element 60 optically between the

reflective polarizer 40 and the structured optical film 50 or a non-polarization preserving element 50.

The emissive display 10 illustrated in FIG. 4 includes an organic light emitting diode 20 (i.e.,

OLED), a linear polarizer 30, a reflective polarizer 40 optically between the OLED 20 and the linear

polarizer 30, and a structured optical film 50 or a non-polarization preserving element 50 is optically

between the OLED 20 and the reflective polarizer 40 where the linear polarizer 30, reflective polarizer 40

and structured optical film 50 or a non-polarization preserving element 50 form a single composite film.

The OLED 20 can be any useful light emissive device. Considering the microcavity effect,

OLEDs can be roughly categorized into two types, i.e., weak microcavity OLEDs and strong microcavity

OLEDs. Conventional bottom emitting OLEDs are weak microcavity devices, while OLEDs with

distributed Bragg reflectors or two metallic electrodes are considered as strong microcavity devices.

Light emission properties, including the internal quantum efficiency (nint), external quantum efficiency,

exciton lifetime, and angular dependence, are distinct in the two types of OLEDs due to Fabri-Perot

resonant cavity effect and the Purcell effect. In many embodiments the OLED 20 is strong microcavity

OLED. In other embodiments the OLED 20 is a weak microcavity OLED.

The linear polarizer 30 can be any useful linear polarizer element. A linear polarizer transmits

light with a single polarization state. The linear polarizer 30 can be a wire grid polarizer or an absorptive

polarizer. One useful type of absorptive polarizer is a dichroic polarizer. Dichroic polarizers are made,

for example, by incorporating a dye into a polymer sheet that is then stretched in one direction. Dichroic

polarizers can also be made by uniaxially stretching a semicrystalline polymer such as polyvinyl alcohol,

then staining the polymer with an iodine complex or dichroic dye, or by coating a polymer with an

oriented dichroic dye. These polarizers often use polyvinyl alcohol as the polymer matrix for the dye.

Dichroic polarizers generally have a large amount of absorption of light.

The reflective polarizer 40 can be any useful reflective polarizer element. A reflective polarizer

transmits light with a single polarization state and reflects the remaining light. In many embodiments the

reflective polarizer 40 is a birefringent reflective polarizers. A birefrmgent reflective polarizer includes a

multilayer optical film having a first layer of a first material disposed (e.g., by coextrusion) on a second

layer of a second material. One or both of the first and second materials may be birefringent. The total



number of layers may be hundreds or thousands or more. In some exemplary embodiments, adjacent first

and second layers may be referred to as an optical repeating unit. Reflective polarizers suitable for use in

exemplary embodiments of the present disclosure are described in, for example, U.S. Pat. Nos. 5,882,774,

6,498,683 and 5,808,794, which are incorporated herein by reference.

Any suitable type of reflective polarizer may be used for the reflective polarizer, e.g., multilayer

optical film (MOF) reflective polarizers; diffusely reflective polarizing film (DRPF), such as continuous/

disperse phase polarizers; wire grid reflective polarizers; or cholesteric reflective polarizers.

Both the MOF and continuous/disperse phase reflective polarizers rely on the difference in

refractive index between at least two materials, usually polymeric materials, to selectively reflect light of

one polarization state while transmitting light in an orthogonal polarization state. Some examples of

MOF reflective polarizers are described in co-owned U.S. Pat. No. 5,882,774 (Jonza et al.).

Commercially available examples of MOF reflective polarizers include Vikuiti™ DBEF-D2-400 and

DBEF-D4-400 multilayer reflective polarizers that include diffusive surfaces, available from 3M

Company.

Examples of DRPF useful in connection with the present disclosure include continuous/disperse

phase reflective polarizers as described, e.g., in co-owned U.S. Pat. No. 5,825,543 (Ouderkirk et al.), and

diffusely reflecting multilayer polarizers as described, e.g., in co-owned U.S. Pat. No. 5,867,3 16 (Carlson

et al.). Other suitable types of DRPF are described in U.S. Pat. No. 5,751,388 (Larson).

Some examples of wire grid polarizers useful in connection with the present disclosure include

those described, e.g., in U.S. Pat. No. 6,122,103 (Perkins et al.). Wire grid polarizers are commercially

available, inter alfa, from Moxtek Inc., Orem, Utah. Some examples of cholesteric polarizers useful in

connection with the present disclosure include those described, e.g., in U.S. Pat. No. 5,793,456 (Broer et

al.), and U.S. Patent Publication No. 2002/0159019 (Pokorny et al.). Cholesteric polarizers are often

provided along with a quarter wave retarding layer on the output side so that the light transmitted through

the cholesteric polarizer is converted to linearly polarized light.

In a birefringent reflective polarizer, the refractive indices of the first layers (ni x , n iy , n i ) and

those of the second layers (n2x, n2 , n2 ) are substantially matched along one in-plane axis (y-axis) and are

substantially mismatched along another in-plane axis (x-axis). The matched direction (y) forms a

transmission (pass) axis or state of the polarizer, such that light polarized along that direction is

preferentially transmitted, and the mismatched direction (x) forms a reflection (block) axis or state of the

polarizer, such that light polarized along that direction is preferentially reflected. Generally, the larger the

mismatch in refractive indices along the reflection direction and the closer the match in the transmission

direction, the better the performance of the polarizer.

A multilayer optical film typically includes individual microlayers having different refractive

index characteristics so that some light is reflected at interfaces between adjacent microlayers. The

microlayers are sufficiently thin so that light reflected at a plurality of the interfaces undergoes

constructive or destructive interference to give the multilayer optical film the desired reflective or



transmissive properties. For multilayer optical films designed to reflect light at ultraviolet, visible, or

near-infrared wavelengths, each microlayer generally has an optical thickness (a physical thickness

multiplied by refractive index) of less than about 1 µ . However, thicker layers can also be included,

such as skin layers at the outer surfaces of the multilayer optical film, or protective boundary layers

(PBLs) disposed between the multilayer optical films, that separate the coherent groupings of

microlayers. Such a multilayer optical film body can also include one or more thick adhesive layers to

bond two or more sheets of multilayer optical film in a laminate.

In some cases, to function well for wide angle viewing of an emissive display device, a

birefringent reflective polarizer maintains a high block state contrast for all angles of incidence and also

maintains a high pass transmission over all angles of incidence. As it has been shown in the commonly

owned U.S. Pat. No. 5,882,774, pass state transmission increases when the refractive indices of the

alternating first and second layers and are matched for light polarized along the z-axis and for light

polarized along the y-axis. The z-index matching also ensures that the block state transmission does not

degrade at high angles of incidence. One specific useful birefringent reflective polarizer is a birefringent

polymeric multi-layer polarizing film known under the trade designation "3M Advanced Polarizing Film"

or "APF". U.S. Pat. No. 6,486,997, mentions the use of such a film as a PBS.

In some cases to function well for wide angle viewing of an emissive display device, the

reflective polarizer has a reflectivity that generally increases with angle of incidence, and a transmission

that generally decreases with angle of incidence. Such reflectivity and transmission may be for

unpolarized visible light in any plane of incidence, or for light of a useable polarization state incident in a

plane for which oblique light of the useable polarization state is p-polarized, or an orthogonal plane for

which oblique light of the useable polarization state is s-polarized. This behavior can be desirable for

some displays in order to emit more light at viewing angles more important to the display industry. This

effect is called collimation. Examples of these types of films are described in U.S. Pat. No. 8,469,575.

The structured optical film 50 or a non-polarization preserving element 50 described herein can

be a separate film applied to an OLED device. For example, an optical coupling layer can be used to

optically couple the structured optical film or a non-polarization preserving element to a light output

surface of an OLED device. The optical coupling layer can be applied to the structured optical film or a

non-polarization preserving element, the OLED device, or both, and it can be implemented with an

adhesive to facilitate application of the structured optical film or a non-polarization preserving element to

the OLED device. As an alternative to a separate optical coupling layer, the high index backfill layer

itself may be comprised of a high index adhesive, so that the optical and planarizing functions of the

backfill, and the adhering function of the adhesive optical coupling layer, are performed by the same

layer. Examples of optical coupling layers and processes for using them to laminate light extraction films

to OLED devices are described in U.S. Patent Publication No. 2012/0234460, which is incorporated

herein by reference as if fully set forth. In other embodiments, the structured optical film 50 or a non-



polarization preserving element 50 described herein can be a separate film applied to an OLED device

and is not optically coupled to the OLED.

The nanostructures for the structured optical film or a non-polarization preserving element (e.g.,

light extraction film) can be formed integrally with the substrate or in a layer applied to the substrate. For

example, the nanostructures can be formed on the substrate by applying to the substrate a low-index

material and subsequently patterning the material. Nanostructures are structures having at least one

dimension, such as width, less than 1micron.

Nanostructure includes, but is not necessarily limited to, particles and engineered features. The

particles and engineered features can have, for example, a regular or irregular shape. Such particles are

also referred to as nanoparticles. Engineered nanostructures are not individual particles but may be

composed of nanoparticles forming the engineered nanostructures where the nanoparticles are

significantly smaller than the overall size of the engineered structures.

The nanostructures for a structured optical film or a non-polarization preserving element (e.g.,

light extraction film) can be one-dimensional (ID), meaning they are periodic in only one dimension, that

is, nearest-neighbor features are spaced equally in one direction along the surface, but not along the

orthogonal direction. In the case of ID periodic nanostructures, the spacing between adjacent periodic

features is less than 1 micron. One-dimensional structures include, for example, continuous or elongated

prisms or ridges, or linear gratings.

The nanostructures for a structured optical film or a non-polarization preserving element (e.g.,

light extraction film) can also be two-dimensional (2D), meaning they are periodic in two dimensions,

that is, nearest neighbor features are spaced equally in two different directions along the surface. In the

case of 2D nanostructures, the spacing in both directions is less than 1micron. Note that the spacing in

the two different directions may be different. Two-dimensional structures include, for example, lenslets,

pyramids, trapezoids, round or square shaped posts, or photonic crystal structures. Other examples of

two-dimensional structures include curved sided cone structures as described in U.S. Pat. Application

Publication No. 2010/0128351, which is incorporated herein by reference as if fully set forth.

Materials for the substrates, low index multi-periodic structures, and high index backfill layers for

light extraction film are provided in the published patent applications identified above. For example, the

substrate can be implemented with glass, PET, polyimides, TAC, PC, polyurethane, PVC, or flexible

glass. Processes for making light extraction film are also provided in the published patent applications

identified above. Optionally, the substrate can be implemented with a barrier film to protect a device

incorporating the light extraction film from moisture or oxygen. Examples of barrier films are disclosed

in U.S. Pat. Application Publication No. 2007/0020451 and U.S. Pat. No. 7,468,21 1, both of which are

incorporated herein by reference as if fully set forth.

The quarter wave element 30 can be any useful linear polarizer element. A quarter wave element

30 or retarder can convert the polarization direction of linearly polarized light into circularly polarized

light and vice versa. In some embodiments, the quarter wave element 30 can form a single composite



film with the linear polarizer 30, and reflective polarizer 40. In some embodiments, the quarter wave

element 30 can form a single composite film with the linear polarizer 30, reflective polarizer 40, and

structured optical film 50 or non-polarization preserving element 50.

In some embodiments the emissive displays 10 does not include a quarter wave element 30. It is

surprising that when utilizing the structured optical film 50, the quarter wave element 30 can be

eliminated without degrading optical properties of the emissive display 10, as illustrated in the Examples

below. Eliminating the quarter wave element 30 can simplify the manufacture and reduce the cost of the

emissive display 10.

Conventional circular polarizers are used on emissive displays to reduce glare from ambient light.

One disadvantage of this circular polarizer is that emitted light is reduced by 50% or more. There are

some display applications where higher emitted luminance efficiency is very desirable for enabling longer

lifetime of the emissive display or improving displayed visual quality. In some display applications,

ambient light is lower, such as TVs in the home, and requirements for reducing ambient light glare are

lessened. In some embodiments of the present disclosure, the luminance efficiency increase of the

emissive display relative to one with a conventional circular polarizer may be up to 1.3, in other

embodiments, the luminance efficiency increase of the emissive display relative to one with a

conventional circular polarizer may be up to 2.0. In other embodiments of the present disclosure, the

luminance efficiency increase of the emissive display relative to one with a conventional circular

polarizer may be up to 4.0. These gains in luminance efficiency are achieved while still reducing glare

caused by ambient light compared to an emissive display with no anti-reflection film.

The combination of conventional circular polarizers and certain emissive displays, such as strong

microcavity OLEDs, often have a large color shift as a function of viewing angle. In some cases, this is a

compromise made in order to improve axial luminance efficiency. This color shift may also be caused by

the lack of achromaticity of the quarter wave element due to birefringence dispersion in a conventional

circular polarizer. Some embodiments of the present disclosure provide increased luminance efficiency

which can allow for emissive displays without compromised color shift with angle.

Some of the advantages of the disclosed emissive displays are further illustrated by the following

examples. The particular materials, amounts and dimensions recited in this example, as well as other

conditions and details, should not be construed to unduly limit the present disclosure.



EXAMPLES

All parts, percentages, ratios, etc. in the examples are by weight, unless noted otherwise.

Solvents and other reagents used were obtained from Sigma-Aldrich Chemical Company; Milwaukee, WI

unless specified differently.

Materials

Preparative Examples

Preparation of D510 Stabilized 50 nm T1O2 Nanoparticle Dispersions

A T1O2 nanoparticle dispersion with an approximately 52% wt of T1O2 was prepared using a

milling process in the presence of SOLPLUS D510 and 1-methoxy-2-propanol. The SOLPLUS D510

was added in an amount of 25% wt based on T1O2 weight. The mixture was premixed using a

DISPERMAT mixer (Paul N. Gardner Company, Inc., Pompano Beach, FL) for 10 minutes and then a

NETZSCH MiniCer Mill (NETZSCH Premier Technologies, LLC, Exton, PA) was used with the

following conditions: 4300 rpm, 0.2 mm YTZ milling media, and 250 ml/min flow rate. After 1 hour of



milling, a white paste-like T1O2 dispersion in 1-methoxy-2-propanol was obtained. The particle size was

determined to be 50 nm (Z-average size) using a Malvern Instruments ZETASIZER Nano ZS (Malvern

Instruments Inc, Westborough, MA).

Preparation of High Index Backfill Solution (HI-BF)

20 g of D510 stabilized 50 nm Ti0 2 solution, 2.6 g of SR833S, 0.06 g of IRGACURE 184, 25.6 g

of 1-methoxy-2-propanol, 38.4 g of 2-butanone were mixed together to form a homogenous high index

backfill solution.

Fabrication of Nanostructured Film with 400nm Pitch

A 400 nm "sawtooth" grating film was fabricated by first making a multi-tipped diamond tool as

described in U.S. Patent No. 7,140,812 (using a synthetic single crystal diamond, Sumitomo Diamond,

Japan).

The diamond tool was then used to make a copper micro-replication roll which was then used to

make 400 nm ID structures on a PET film in a continuous cast and cure process utilizing a polymerizable

resin made by mixing 0.5% (2,4,6 trimethyl benzoyl) diphenyl phosphine oxide into a 75:25 blend of

PHOTOMER 6210 and SR238.

HI-BF solution was coated onto the 400 nm pitch ID structured film using a roll to roll coating

process with a web speed of 4.5 m/min (15 ft/min) and a dispersion delivery rate of 5.1 cc/min. The

coating was dried in air at room temperature, then subsequently further dried at 82 °C (180 °F) and then

cured using a Fusion UV-Systems Inc. Light-Hammer 6 UV (Gaithersburg, Maryland) processor

equipped with an H-bulb, operating under nitrogen atmosphere at 75% lamp power at a line speed of 4.5

m/min (15 ft/min).

Examples 1 and 2 and Comparative Examples C-l and C-2

Top Emissive (TE) OLED test coupons were built using standard thermal deposition in a vacuum

system at base pressure of about 10 6 Torr. A substrate was fabricated on polished float glass with a 0.5

µ thick photoresist coating and with 80 nm ITO coatings patterned to produce four 5x5 mm pixels in a

square arrangement. A pixel defining layer (PDL) was applied to reduce the square size to 4x4mm and

provide clearly defined pixel edges. The following structure was built:

Substrate with PDL / lnm Cr / lOOnm Ag / lOnm ITO bottom electrode (cathode) / 20nm EIL /

25 nm ETL / 30nm EML / lOnm HTL2 / 165nm HTLl / lOOnm HIL / 80nm ITO top electrode (anode) /

200nm Mo03 capping layer (CPL): where HIL, HTL, EML and ETL stand, respectively, for hole-

injection, hole-transport, emissive and electron-transport layers. The top electrode was 80 nm ITO

patterned via shadow masks to align with the substrate layer.

Following device fabrication and prior to encapsulation, 400nm pitch ID-symmetric extractor

backfilled with a high refractive index described under "Fabrication of Nanostructured Film with 400nm



Pitch" was applied onto two pixels out of four on each test coupon, using an optical coupling layer

prepared as described in Example 7 of US Provisional application Serial No. 61/604169, except that in the

synthesis of Polymer-II, 2.0 g of 3-mercaptopropyl trimethoxysilane was used instead of 3.7 g. The

optical coupling layer had a refractive index of about 1.7. The extractor lamination was conducted under

inert (N2) atmosphere and was followed by protecting under a glass lid attached by applying Nagase

XNR5516Z-B1 UV-curable epoxy around the perimeter of the lid and cured with a UV-A light source at

16 Joules/cm 2 for 400 seconds.

The structures indicated in the table below were made and tested. The polarizer stacks were made

by laminating the indicated layers together with an optically clear adhesive, which was included with the

Sanritz 5618 polarizer. For samples with a linear polarizer and a reflective polarizer, the pass axes of the

linear and reflective polarizers were aligned. The conventional circular polarizer was a linear absorbing

polarizer and a quarter wave retarder with the optical axes of the quarter wave retarder and linear

absorbing polarizer at 45 degrees relative to each other.

Luminance was measured as part of luminance-current-voltage (LIV) measurements using a

PR650 camera (Photo Research, Inc., Chatsworth, CA). Reflectivity was measured using an AUTRONIC

Conoscope (AUTRONIC-MELCHERS GmbH, Karlsruhe, Germany) in the diffuse light reflectance

mode. The reflectivity and luminance reported in the table below are normalized to a value of unity for

Comparative Example C-2.

Examples 3-6 and Comparative Examples C-3 and C-4

Top Emissive (TE) strong cavity OLED test coupons were built using standard thermal

deposition in a vacuum system at base pressure of about 10 6 Torr. An Ag substrate with 1Onm ITO was

fabricated on polished float glass with a 0.5 µ thick photoresist coating and lOOnm Ag / 10 nm ITO

coatings patterned to produce four 5x5 mm pixels in a square arrangement. A pixel defining layer (PDL)

was applied to reduce the square size to 4x4mm and provide clearly defined pixel edges. The following

layered structure was built:

Ag substrate with lOnm ITO and PDL / 155nm HIL / 10 nm HTL / 40nm Green EML / 35nm

ETL / Cathode / CPL: where HIL, HTL, EML and ETL were, respectively, the hole-injection, hole-



transport, emissive and electron-transport layers. The cathode was a lnm LiF/ 2nm Al / 20nm Ag stack

patterned via shadow masks to align with the substrate layer. 60nm thick ZnSe was used as the capping

layer.

The OLED device was encapsulated with nanostructured film on two out of four pixels as

described for Examples 1-2.

The structures indicated in the table below were made and reflectivity and luminance were

determined as in Examples 1-2. The polarizer stacks were made by laminating the indicated layers

together using the adhesive from the Sanritz-561 8 linear polarizer.

Thus, embodiments of EMISSIVE DISPLAY WITH REFLECTIVE POLARIZER are disclosed.

One skilled in the art will appreciate that the compositions described herein can be practiced with

embodiments other than those disclosed. The disclosed embodiments are presented for purposes of

illustration and not limitation.



What is claimed is:

1. An emissive display comprising:

an OLED;

a linear polarizer;

a reflective polarizer optically between the OLED and the linear polarizer; and

a structured optical film optically between the OLED and the reflective polarizer.

2. The emissive display of claim 1, wherein the reflective polarizer is a birefringent

reflective polarizer.

3. The emissive display of claims 1 to 2, wherein the structured optical film is a light

extraction film.

4. The emissive display of claims 1 to 3, wherein the structured optical film is not optically

coupled to the OLED.

5. The emissive display of claims 1 to 3, wherein the structured optical film is optically

coupled to the OLED via an optical coupling material.

6. The emissive display of claims 1 to 5, wherein the structured optical film comprises

nanostructures.

7. The emissive display of claims 1 to 6, wherein the structured optical film comprises one

dimensional nanostructures.

8. The emissive display of claims 1 to 6, wherein the structured optical film comprises two

dimensional nanostructures.

9. The emissive display of claims 1 to 8, further comprising a quarter wave element

optically between the structured optical film and the reflective polarizer.

10. The emissive display of claim 1 to 9, wherein the linear polarizer, reflective polarizer and

structured optical film form a composite film.

11. The emissive display of claim 9, wherein the linear polarizer, reflective polarizer and

quarter wave element form a composite film.



1 . The emissive display of claim 9, wherein the linear polarizer, reflective polarizer, quarter

wave element and structured optical film form a composite film.

13. An emissive display comprising:

an OLED;

a linear polarizer; and

a reflective polarizer optically between the OLED and the linear polarizer;

wherein the emissive display does not include a quarter wave element.

14. The emissive display of claim 13, further comprising a structured optical film optically

between the OLED and the reflective polarizer.

15. The emissive display of claims 13 to 14, wherein the reflective polarizer is a birefringent

reflective polarizer.

16. The emissive display of claims 14 to 15, wherein the structured optical film is not

optically coupled to the OLED.

17. The emissive display of claims 14 to 15, wherein the structured optical film is optically

coupled to the OLED via an optical coupling material.

18. The emissive display of claim 14, wherein the structured optical film comprises

nanostructures.

19. The emissive display of claims 14 to 18, wherein the structured optical film comprises

one dimensional nanostructures.

20. The emissive display of claims 14 to 18, wherein the structured optical film comprises

two dimensional nanostructures.

21. The emissive display of claim 14, wherein the linear polarizer, reflective polarizer and

structured optical film form a composite film.

22. An emissive display comprising:

an OLED;

a linear polarizer;



a reflective polarizer optically between the OLED and the linear polarizer; and

a non-polarization preserving element between the OLED and the reflective polarizer.

23. The emissive display of claim 22, wherein the non-polarization preserving element has

retardation greater than one wavelength of light.

24. The emissive display of claim 22, wherein the non-polarization preserving element is a

structured optical element.





A. CLASSIFICATION OF SUBJECT MATTER

HOIL 51/52(2006.01)i, G09F 9/00(2006.01)i, HOIL 27/32(2006.01)i, H05B 33/22(2006.01)i, G02B 5/30(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOIL 5 1/52; B05D 5/12; C09K 11/00; B32B 7/02; F21V 1/00; G02B 5/30; H01L 33/44; G02B 5/02; H05B 33/10; B32B 7/08; G09F

9/00; H01L 27/32; H05B 33/22

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & keywords: OLED, reflective polarizer, linear polarizer, light extraction film

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

K 10-2009-0122138 A (LG CHEM. LTD . ) 26 November 2009 13

See paragraphs [0020]- [0034] ; and f i gure 3 .

1-12, 14-24

US 2011-0229992 Al ( JOHN E . POTTS e t a l . ) 22 September 2011 1-12, 14-24

See paragraphs [0019H0028] , [ 0044] - [ 0047] ; and f i gure 2 .

US 2012-0234460 Al ( JUN-YING ZHANG e t a l . ) 20 Sept ember 2012 1-24

See paragraphs [0031]- [0034] ', and f i gures 5-6.

US 2010-0061093 Al ( JEFFREY R. JANSSEN e t a l . ) 11 March 2010 1-24

See paragraphs [0045]- [0072] ; and f i gures 3-4.

US 5882774 A ( JAMES M. JONZA e t a l . ) 16 March 1999 1-24

See co lumn 9 , l ine 6 - column 11 , l ine 15; and f igure 10 .

I IFurther documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

10 March 2014 (10.03.2014) 11 March 2014 (11.03.2014)

Name and mailing address of the ISA/KR Authorized officer
·.-tt International Application Division

Korean Intellectual Property Office
LEE, Dong Yun

189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701,
* 1

V Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8734

Form PCT/ISA/210 (second sheet) (July 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

R 10-2009-0122138 A 26/11/2009 CN 101946195 A 12/01/2011
CN 101946195 B 12/06/2013
JP 2011-512558 A 21/04/2011
T W 201000971 A 01/01/2010
us 2010-0320494 Al 23/12/2010
us 2013-0099219 Al 25/04/2013
us 2013-0112959 Al 09/05/2013
us 8338823 B2 25/12/2012
wo 2009-142450 Al 26/11/2009

US 2011-0229992 Al 22/09/2011 us 2009-015757 Al 15/01/2009
us 8179034 B2 15/05/2012
us 8298032 B2 30/10/2012

US 2012-0234460 Al 20/09/2012 T W 201304231 A 16/01/2013
wo 2012-125321 A2 20/09/2012
wo 2012-125321 A3 22/11/2012

US 2010-0061093 Al 11/03/2010 AU 2006-339489 Al 25/10/2007
AU 2006-339489 A8 02/10/2008
CA 2603382 Al 21/09/2006
CA 2617529 Al 13/09/2007
CN 101138091 A 05/03/2008
CN 101138091 B 19/05/2010
CN 101171452 A 30/04/2008
CN 101171452 B 08/12/2010
CN 101287504 A 15/10/2008
CN 101845670 A 29/09/2010
EP 1858559 A2 28/11/2007
EP 1869707 A2 26/12/2007
EP 1877696 Al 16/01/2008
EP 2315253 Al 27/04/2011
JP 2008-526466 A 24/07/2008
JP 2008-533723 A 21/08/2008
JP 2008-537804 A 25/09/2008
JP 2013-092787 A 16/05/2013
KR 10-1145753 Bl 16/05/2012
KR 10-1145755 Bl 16/05/2012
KR 10-2007-0114810 A 04/12/2007
KR 10-2007-0115885 A 06/12/2007
KR 10-2013-0064140 A 17/06/2013
US 2006-0205199 Al 14/09/2006
us 2007-0111531 Al 17/05/2007
us 2010-0133663 Al 03/06/2010
us 7220324 B2 22/05/2007
us 7704331 B2 27/04/2010
us 8128756 B2 06/03/2012
wo 2006-098799 A2 21/09/2006
wo 2006-098799 A3 11/10/2007

Form PCT/ISA/210 (patent family annex) ( y 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2006-098799 A9 13/09/2007
wo 2006-099138 A2 21/09/2006
wo 2006-099138 A3 23/11/2006
wo 2007-102798 Al 13/09/2007

US 05882774 A 16/03/1999 AU 1996-45242 B2 18/11/1999
AU 1996-58042 B2 10/06/1999
AU 1999-18184 Al 02/08/1999
AU 1999-18184 B2 09/08/2001
AU 1999-20315 Al 02/08/1999
AU 1999-20315 B2 09/01/2003
AU 1999-24724 Al 09/08/1999
AU 1999-33599 Al 21/02/2000
AU 1999-48735 Al 11/11/1999
AU 1999-48735 B2 12/07/2001
AU 2000-41651 Al 04/06/2001
AU 2001-89074 Al 22/03/2002
AU 2002-29096 Al 01/07/2002
CA 2177711 C 04/10/2005
CA 2177714 Al 29/06/1995
CA 2177714 C 09/08/2005
CA 2179625 Al 29/06/1995
CA 2179625 C 26/10/2004
CA 2265935 Al 26/03/1998
CA 2265935 C 05/09/2006
CA 2312049 Al 17/06/1999
CA 2316163 Al 22/07/1999
CA 2317551 Al 22/07/1999
CA 2317551 C 11/09/2007
CA 2319318 Al 29/07/1999
CA 2338348 Al 10/02/2000
CA 2387982 Al 23/11/2000
CN 1046664 C 24/11/1999
CN 1052795 C 24/05/2000
CN 1084483 C 08/05/2002
CN 1137772 A 11/12/1996
CN 1138379 A 18/12/1996
CN 1142869 A 12/02/1997
CN 1170382 A 14/01/1998
CN 1192255 C 09/03/2005
CN 1272645 C 30/08/2006
CN 1293613 A 02/05/2001
CN 1301853 C 28/02/2007
CN 1320219 A 31/10/2001
CN 1576890 A 09/02/2005
EP 0735952 Al 27/10/1999
EP 0735952 Bl 22/03/2000
EP 0736187 Al 04/07/2001
EP 0736187 Bl 03/04/2002
EP 0736188 Al 15/01/1997

Form PCT/ISA/210 (patent family annex) ( y 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 0736188 Bl 18/09/2002
EP 0736196 Al 18/06/1997
EP 0736196 Bl 17/07/2002
EP 0799129 A2 02/12/1998
EP 0871923 Al 02/01/2003
EP 0950061 Al 11/06/2003
EP 0962806 A2 08/12/1999
EP 0962806 A3 19/01/2000
EP 0962806 Bl 03/12/2008
EP 0962807 A2 08/12/1999
EP 0962807 A3 19/01/2000
EP 0962807 Bl 03/12/2008
EP 1035780 Al 20/09/2000
EP 1035780 A4 20/06/2001
EP 1035780 Bl 14/02/2007
EP 1047549 Al 02/11/2000
EP 1047549 Bl 26/03/2003
EP 1047550 Al 02/11/2000
EP 1052983 A2 22/11/2000
EP 1099129 Al 16/05/2001
EP 1099129 Bl 26/09/2007
EP 1126292 A2 22/08/2001
EP 1126292 A3 22/03/2006
EP 1181617 Al 27/02/2002
EP 1181617 Bl 10/12/2003
EP 1232405 Al 21/08/2002
EP 1232405 Bl 27/08/2008
EP 1250816 A2 23/10/2002
EP 1491920 A2 29/12/2004
EP 1491920 A3 19/01/2005
EP 1491920 Bl 09/06/2010
EP 2149801 Al 03/02/2010
EP 2292422 Al 09/03/2011
EP 2292423 Al 09/03/2011
JP 03448626 B2 22/09/2003
JP 03621415 B2 16/02/2005
JP 03704523 B2 12/10/2005
JP 03709402 B2 26/10/2005
JP 03927215 B2 06/06/2007
JP 03935936 B2 27/06/2007
JP 03971455 B2 05/09/2007
JP 04091978 B2 28/05/2008
JP 04130836 B2 06/08/2008
JP 04177398 B2 05/11/2008
JP 04638056 B2 23/02/2011
JP 04708649 B2 22/06/2011
JP 04786792 B2 05/10/2011
JP 04860729 B2 25/01/2012
JP 05054222 B2 24/10/2012
JP 05357304 B2 04/12/2013

Form PCT/ISA/210 (patent family annex) ( y 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 05365839 B2 11/12/2013
JP 09-506837 A 08/07/1997
JP 09-506984 A 08/07/1997
JP 09-506985 A 08/07/1997
JP 09-507308 A 22/07/1997
JP 10-511322 A 04/11/1998
JP 11-509331 A 17/08/1999
JP 2001-525347 A 11/12/2001
JP 2002-509041 A 26/03/2002
JP 2002-509271 A 26/03/2002
JP 2002-521730 A 16/07/2002
JP 2002-544561 A 24/12/2002
JP 2003-515754 A 07/05/2003
JP 2003-530584 A 14/10/2003
JP 2004-004699 A 08/01/2004
JP 2004-004700 A 08/01/2004
JP 2004-046216 A 12/02/2004
JP 2006-011389 A 12/01/2006
JP 2006-205729 A 10/08/2006
JP 2006-343757 A 21/12/2006
JP 2007-072477 A 22/03/2007
JP 2008-052294 A 06/03/2008
JP 2009-143236 A 02/07/2009
JP 2010-009051 A 14/01/2010
JP 2010-020336 A 28/01/2010
JP 2010-186189 A 26/08/2010
JP 2011-085959 A 28/04/2011
JP 2011-248386 A 08/12/2011
JP 2012-212148 A 01/11/2012

R 10-0344364 Bl 30/11/2002
R 10-0349284 Bl 31/12/2002

KR 10-0364029 Bl 04/10/2003
KR 10-0407210 Bl 31/05/2004
KR 10-0430351 Bl 04/05/2004
KR 10-0432457 Bl 22/05/2004
KR 10-0560342 Bl 14/03/2006
KR 10-0597925 Bl 13/07/2006
KR 10-0648552 Bl 24/11/2006
KR 10-0653287 Bl 05/12/2006
KR 10-0663772 Bl 03/01/2007
KR 10-0663797 Bl 03/01/2007
KR 10-0702420 Bl 04/04/2007
KR 10-1998-0700173 A 30/03/1998
US 04989729 A 05/02/1991
us 05747332 A 05/05/1998
us 05828488 A 27/10/1998
us 05962114 A 05/10/1999
us 05965247 A 12/10/1999
us 05981706 A 09/11/1999
us 06025897 A 15/02/2000

Form PCT/ISA/210 (patent family annex) ( y 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 06045894 A 04/04/2000
us 06066716 A 23/05/2000
us 06096375 A 01/08/2000
us 06117530 A 12/09/2000
us 06124971 A 26/09/2000
us 2001-008464 Al 19/07/2001
us 2002-031676 Al 14/03/2002
us 2002-032591 Al 14/03/2002
us 2002-039235 Al 04/04/2002
us 2002-061393 Al 23/05/2002
us 2002-087413 Al 04/07/2002
us 2002-109795 Al 15/08/2002
us 2002-128299 Al 12/09/2002
us 2002-154406 Al 24/10/2002
us 2002-156250 Al 24/10/2002
us 2003-018531 Al 23/01/2003
us 2003-035972 Al 20/02/2003
us 2003-053215 Al 20/03/2003
us 2003-164914 Al 04/09/2003
us 2003-184864 Al 02/10/2003
us 2004-043205 Al 04/03/2004
us 2004-085642 Al 06/05/2004
us 2004-143105 Al 22/07/2004
us 2004-176469 Al 09/09/2004
us 2005-009835 Al 13/01/2005
us 2005-019530 Al 27/01/2005
us 2005-024726 Al 03/02/2005
us 2005-079333 Al 14/04/2005
us 2005-122587 Al 09/06/2005
us 2005-186408 Al 25/08/2005
us 2005-270439 Al 08/12/2005
us 2006-098284 Al 11/05/2006
us 2006-262400 Al 23/11/2006
us 2006-286396 Al 21/12/2006
us 2007-091230 Al 26/04/2007
us 2007-121034 Al 31/05/2007
us 2009-079909 Al 26/03/2009
us 2009-155540 Al 18/06/2009
us 2009-323180 Al 31/12/2009
us 2010-267735 Al 21/10/2010
us 2010-267736 Al 21/10/2010
us 6262842 Bl 17/07/2001
us 6296927 Bl 02/10/2001
us 6432991 Bl 13/08/2002
us 6433141 Bl 13/08/2002
us 6455493 Bl 24/09/2002
us 6486997 Bl 26/11/2002
us 6498683 B2 24/12/2002
us 6531230 Bl 11/03/2003
us 6543153 Bl 08/04/2003

Form PCT/ISA/210 (patent family annex) ( y 2009)



Information on patent family members PCT/US2013/071297

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 6613421 B2 02/09/2003
US 6635337 B2 21/10/2003
us 6635667 B2 21/10/2003
us 6713608 B2 30/03/2004
us 6721096 B2 13/04/2004
us 6744561 B2 01/06/2004
us 6788463 B2 07/09/2004
us 6797366 B2 28/09/2004
us 6804058 Bl 12/10/2004
us 6888675 B2 03/05/2005
us 6888677 B2 03/05/2005
us 7023602 B2 04/04/2006
us 7038745 B2 02/05/2006
us 7083847 B2 01/08/2006
us 7138173 B2 21/11/2006
us 7141297 B2 28/11/2006
us 7297393 B2 20/11/2007
us 7321464 B2 22/01/2008
us 7423708 B2 09/09/2008
us 7652820 B2 26/01/2010
us 7737147 B2 15/06/2010
us 7851054 B2 14/12/2010
us 7852560 B2 14/12/2010
us 8519005 B2 27/08/2013

Form PCT/ISA/210 (patent family annex) ( y 2009)



专利名称(译) 具有反射偏振器的发光显示器

公开(公告)号 EP2926389A4 公开(公告)日 2016-08-10

申请号 EP2013859405 申请日 2013-11-21

[标]申请(专利权)人(译) 明尼苏达州采矿制造公司

申请(专利权)人(译) 3M创新有限公司

当前申请(专利权)人(译) 3M创新有限公司

[标]发明人 HAAG ADAM D
AREFE GHIDEWON
EPSTEIN KENNETH A
NAISMITH NATHANIEL K
LEE SEONG TAEK
LAMANSKY SERGEY
TOLBERT WILLIAM A

发明人 HAAG, ADAM, D.
AREFE, GHIDEWON
EPSTEIN, KENNETH, A.
NAISMITH, NATHANIEL, K.
LEE, SEONG TAEK
LAMANSKY, SERGEY
TOLBERT, WILLIAM, A.

IPC分类号 H01L51/52 G09F9/00 H01L27/32 H05B33/22 G02B5/30

CPC分类号 H01L51/5293 G02B5/3041 G02B5/3083 G02B27/281 G02B27/286 H01L51/5268 H01L51/5271 H01L51
/5275 H01L51/5281 H05B33/22

优先权 61/731659 2012-11-30 US

其他公开文献 EP2926389A1

外部链接 Espacenet

摘要(译)

发光显示器包括OLED，线性偏振器，光学地在OLED和线性偏振器之间
的反射偏振器，以及光学地在OLED和反射偏振器之间的结构化光学膜。

https://share-analytics.zhihuiya.com/view/fd9cc0c8-bedb-44b1-bd88-283f4d6bb808
https://worldwide.espacenet.com/patent/search/family/050828359/publication/EP2926389A4?q=EP2926389A4

