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Description

This invention relates generally to a thin film elec-
troluminescent edge emitter structure arranged to
form a linear array of individual light-emitting pixels.

Itis well known that an electroluminescent device
may be utilized to provide an electronically control-
led, high resolution light source. For example, it is well
known to utilize electroluminescent devices in vari-
ous flat panel display systems. One such type of ap-
plication is disclosed in US-A-4110664. The flat panel
display device of the above-identified patent is an
electroluminescent bar graph display system which
includes, on a unitary substrate, a plurality of dis-
crete, individually controllable adjacent electrolumi-
nescent display elements interconnected to a thin
film transistor dynamic shift register. Individual sta-
ges of the shift register are connected to individual
display elements. The electroluminescent display
element utilized in such a system is of the type in
which one of the electrodes for use with the electro-
luminescent phosphor is a common light transmissive
member. This common electrode is contiguous with
the device face and the emissions must pass through
this electrode.

The structure of such a display panel may also be
seen in US-A-4006383 which discloses an electrolu-
minescent display panel structure in which individual
electroluminescent electrodes cover a large area of
the panel in order to increase the active display area.
The face of the electroluminescent element is the dis-
play surface electrode.

Another example of an electronically controlled
high resolution light source is disclosed in US-A-
4535341 which discloses a thin film electrolumines-
cent line array emitter structure which provides edge
emissions which are typically 30 to 40 times brighter
than the face emissions of conventional flat panel dis-
play light sources. In one embodiment of the inven-
tion, the emitter structure includes an integral capac-
itor in series with each emitter structure pixel. This in-
tegral thin film structure dielectric and phosphor com-
posite layer serves as both the light-emitting layer for
the edge-emitting device and the dielectric for the ca-
pacitor.

Reference is also made to US-A-4535341 which
discloses an emitter structure having a common elec-
trode, afirst dielectric layer, a phosphor layer, second
dielectric layer and control electrodes defining pixels.
The structure has first and second opposed faces
carrying the electrode(s) and a perpendicular emit-
ting edge defined by the pixels.

Although each of the above-discussed thin film
electroluminescent devices provides a high resolu-
tion light source, each of these devices is designed to
project light energy without particular consideration
for the direction in which the light energy is projected
and the projected light energy pattern. Thus, if it is de-
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sired to utilize one of the above-discussed devices to
project a beam of light energy having a specific beam
pattern in a specific direction, a separate, optical fo-
cusing or beam-shaping lens must be employed. Al-
though a separate lens structure may be utilized with
some success, the addition of this lens would be to
the size and complexity of each device.

Therefore, there is a need for an improved thin
film electroluminescent edge emitter structure hav-
ing a plurality of light-emitting pixels formed therein in
which the light-emitting face of each pixel is shaped
to a preselected contour to define an integral optical
lens for projecting light energy passed therethrough
in a preselected direction and forming the projected
light energy into a beam of light energy having a de-
sired beam pattern. Forming an optical lens integral
with the light-emitting face of each pixel in the thin
film edge emitter structure does notincrease the size
and complexity of the structure, and is less expensive
to manufacture than a light-projecting assembly
which includes a thin film edge emitter structure and
a separate focusing lens positioned adjacent to the
light-emitting face of each pixel in the array.

SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a thin film electroluminescent edge emitter
structure having an integral optical lens system which
includes a common electrode layer having a first di-
electric layer disposed thereon. A second dielectric
layer is spaced from the first dielectric layer; and a
phosphor layer is interposed between the first and
second dielectric layers. A plurality of control electro-
des are disposed on the second dielectric layer. The
common electrode layer, first and second dielectric
layers with the phosphor layer interposed therebetw-
een and the plurality of control electrodes define a
plurality of light-emitting pixels. The common elec-
trode layer, first and second dielectric layers, phos-
phor layer and plurality of control electrodes each
have an edge face. The edge faces of the various lay-
ers and control electrodes are in substantial align-
ment with each other, and form the light-emitting
faces of the plurality of pixels.

The plurality of control electrodes and the com-
mon electrode layer are adapted to be connected with
an excitation device for applying an excitation signal
to selected pixels. The application of an excitation sig-
nal to an individual pixel causes the phosphor layer
associated with the pixel to radiate light energy in at
least a direction towards the pixel light-emitting face.
The light-emitting face of the individual pixel is shap-
ed to a preselected contour to define an optical lens
integral with the pixel to refract the light energy
passed therethrough. Depending upon the specific
contour of the integral optical lens, the refracted light
energy is projected in a preselected direction and
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formed into a beam of light energy having a preselect-
ed beam pattern.

Further in accordance with the present invention,
there is provided a thin film electroluminescent edge
emitter structure having an integral optical lens sys-
tem and operable to produce a preselected color im-
age which includes a common electrode layer with a
first dielectric layer disposed thereon. A second di-
electric layer is spaced from the first dielectric layer,
and a phosphor layer is interposed between the first
and second dielectric layer. The phosphor layer is div-
ided into a plurality of phosphor zones each formed
from a preselected composition of light-radiating ma-
terials, and each zone extends between the first and
second dielectric layers. A plurality of control electro-
des are disposed on the second dielectric layer with
one control electrode in alignment with one phosphor
zone. The common electrode layer, first and second
dielectric layers with the plurality of phosphor zones
interposed therebetween and the plurality of control
electrodes define a plurality of light-emitting pixels.
The comnon electrode layer, first and second dielec-
tric layers, phosphor zones in the phosphor layer and
the plurality of control electrodes each have an edge
face. The edge faces of the various layers, phosphor
zones and control electrodes are in substantial align-
ment with each other, and form the light-emitting
faces of the plurality of pixels.

The plurality of control electrodes and the com-
mon electrode layer are adapted to be connected with
an excitation source for applying an excitation signal
to selected pixels. The application of an excitation sig-
nal to an individual pixel causes the phosphor zone
associated with the pixel to radiate light energy in at
least a direction towards the pixel light-emitting face.
The color of the radiated light energy is dependent
upon the compasition of the light-radiating materials
in the phosphor zone. The light-emitting face of the in-
dividual pixel is shaped to a preselected contour to de-
fine an optical lens integral with the pixel for project-
ing the colored light energy passed therethrough into
an overlapping relationship with the colored light en-
ergy projected by predetermined other ones of the
pixels.

The colored light energy projected by the individ-
ual pixel and the predetermined other ones of the pix-
els into an overlapping relationship is blended at the
area of the overlap to form a resultant light image hav-
ing a color dependent upon the colors of the light en-
ergy projected by the individual pixel and the prede-
termined other ones of the pixels.

Still further in accordance with the presentinven-
tion, there is provided a thin film electroluminescent
edge emitter structure having an integral beam shap-
ing lens system which includes a common electrode
layer and a plurality of control electrodes spaced
therefrom. A layer of dielectric material is interposed
between the common electrode layer and the plural-
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ity of control electrodes. A phosphor layer having an
edge face extending in a direction between the com-
mon electrode layer and the plurality of control elec-
trodes is also interposed between the common
elect:rode layer and the plurality of control electro-
des. The common electrode layer, layer of dielectric
material, phosphor layer and plurality of control elec-
trodes form a generally laminar arrangement and are
disposed on a layer of substrate material. The com-
mon electrode layer, layer of dielectric material, phos-
phor layer and plurality of control electrodes define a
plurality of pixels each having a light-emitting face
formed from at least the phosphor layer edge face.

The plurality of control electrodes and the com-
mon electrode layer are adapted to be connected with
an excitation source for applying an excitation signal
to selected pixels. The application of an excitation sig-
nal to a selected pixel causes the pixel to radiate light
energy within a portion of the phosphor layer associ-
ated with the pixel in at least a direction towards the
pixel light-emitting face. The pixel light-emitting face
is shaped to a preselected contour to define an optical
lens integral with the pixel for projecting the light en-
ergy passed therethrough in a preselected direction
and forming the projected light energy into a beam of
light energy having a preselected beam pattern.

In order to make the invention clearly understood
reference will now be made to the accompanying
drawings which are given by way of example and in
which:

Fig. 1A is a perspective view of a thin film elec-
troluminescent edge emitter structure of the prior
art, illustrating the planar light-emitting face of
the structure;
Fig. 1B is a top view of a portion of the prior art
thin film edge emitter structure of Fig. 1A, illus-
trating the extremities of the beam formed as the
structure is operated to project a beam of light en-
ergy;
Fig. 2 is a perspective view of one embodiment
of the thin film electroluminescent edge emitter
structure of the present invention, illustrating the
light-emitting face of each pixel in the structure
shaped to a preselected contour to form an opti-
cal lens integral with the pixel;

Fig. 3 is a top view of a portion of the thin film

edge emitter structure of Fig. 2, illustrating the

contour of the light energy-projecting lens inte-
gral with each pixel in the structure;

Fig. 4 is a view similar to Fig. 3, illustrating the

contour of an alternate embodiment light energy-

projecting lens integral with each pixel;

Fig. 5 is a view similar to Fig. 3, illustrating the

contour of another alternate embodiment light en-

ergy-projecting lens integral with each pixel;

Fig. 6 is a view similar to Fig. 3, illustrating the

contour of still another alternate embodiment

light energy-projecting lens integral with each pix-
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el;

Fig. 7 is a top view of a portion of three light-
emitting pixels positioned in side-by-side rela-
tionship, each pixel having a light-emitting face
shaped to a preselected contour to project light
energy passed therethrough into an overlapping
relationship with the light energy projected by the
other pixels;

Fig. 8 is a view similar to Fig. 2, and is a perspec-
tive view of an alternate embodiment of the thin
film electroluminescent edge emitter structure of
the present invention, illustrating a pair of adja-
cent pixels each having a serrated light-emitting
face;

Fig. 9 is a top view of a portion of an individual pix-
el of Fig. 8, illustrating the waveguide effect on
light energy passed through the serrated light-
emitting face of the pixel; and

Fig. 10 is a view in side elevation of an alternate
embodiment of the thin film electroluminescent
edge emitter structure of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, and particularly to
Figs. 1A and 1B, there is illustrated an example of a
thin film electroluminescent (TFEL) edge emitter
structure of the prior art which may be utilized as a
solid state, electronically controlled high resolution
light source. Both the construction and operation of
this prior art TFEL edge emitter structure are dis-
closed in U.S. Patent No. 4,535,341 to Kun et al.,
which is assigned to the assignee of the present in-
vention.

Referring first to Fig. 1A, the prior art thin film
electroluminescent (TFEL) edge emitter structure is
generally indicated by the reference numeral 10.
TFEL edge emitter structure 10 includes a common
electrode layer 12, a first dielectric layer 14, a second
dielectric layer 16, a phosphor layer 18 interposed be-
tween first and second dielectric layers 14, 16 and an
excitation electrode layer 20. The generally laminar
structure formed from common electrode layer 12,
first and second dielectric layers 14, 16 with phosphor
layer 18 interposed therebetween and excitation
electrode layer 20 is disposed on a layer 21 of sub-
strate material. An excitation source 22 is in electrical
communication with the common electrode layer 12
and the excitation electrode layer 20 to provide the
signal necessary to excite electroluminescent phos-
phor layer 18. The edge face of the TFEL structure,
as at 24, is the light-emitting face or emission source.
The back of the structure, that is, the edge opposite
the light-emitting face, as at 26, may be mirrored with
a suitable non-conducting reflector 28. It should be
pointed out that although first and second dielectric
layers 14, 16 are illustrated in Fig. 1A as unitary lay-
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ers, each dielectric layer may in fact consist of a plur-
ality of sublayers. In addition, the sublayers may be
formed from different dielectric materials, and those
skilled in the art may select the sublayer material util-
ized depending on the dielectric properties desired.

Although not specifically illustrated in Fig. 1A, at
least one of the electrode layers, for example, excita-
tion electrode layer 20, may be separated into a plur-
ality of control electrodes to define, in combination
with the remaining components of the structure, a
plurality of individual light-emitting pixels. However, if
excitation electrode layer 20 is separated into a plur-
ality of control electrodes, an excitation source must
be connected between the common electrode layer
and each of the control electrodes to provide an ex-
citation signal to the plurality of pixels formed.

The TFEL edge emitter structure 10 illustrated in
Figs. 1Aand 1B forms an individual pixel 30 which has
a planar light-emitting face 24. Thus, the light energy
radiated within phosphor layer 18 upon the applica-
tion of an excitation signal across electrodes 12, 20
is refracted at planar light-emitting face 24 and pro-
jected in a naturally diverging beam pattern to form a
constantly expanding beam of light energy whose
boundaries are designated by the numerals 32 in Fig.
1B. Stated in another manner, since phosphor layer
18 has a higher index of refraction than the medium
adjacent to light-emitting face 24 (i.e. air), and light-
emitting face 24 is planar in configuration, the light
energy generated within phosphor layer 18 is refract-
ed at planar light-emitting face 24 and projected
through the air medium to form a beam pattern which
diverges naturally in a direction Y parallel with the
width of pixel 30.

As described, the use of a TFEL edge emitter
structure having a planar light-emitting face as a high
resolution light source may not be desired in applica-
tions which require the high resolution light source to
project light energy in a preselected direction and
form a beam of light energy having a tightly controlled
converging, collimated or diverging beam pattern.

In accordance with the present invention, there is
illustrated in Fig. 2 a thin film electroluminescent
edge emitter structure generally designed by the nu-
meral 40 operable to project radiated light energy in
a desired direction and form a beam of light energy
having a preselected beam pattern. As seen in Fig. 2,
thin film electroluminescent (TFEL) edge emitter
structure 40 includes a common electrode layer 42
disposed on a layer of substrate material 44. Afirst di-
electric layer 46 is disposed on common electrode
layer 42, and a second dielectric layer 48 is spaced
from first dielectric layer 46. A phosphor layer 50 is in-
terposed between first and second dielectric layers
46, 48, and a pair of control or excitation electrodes
52 are disposed on second dielectric layer 48.

As seen in Fig. 2. common electrode layer 42,
first and second dielectric layers 46, 48 with phosphor
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layer 50 interposed therebetween, and the pair of
control electrodes 52 form a pair of light-emitting pix-
els 54 in which the common electrode layer 42 and
the first and second dielectric layers 46, 48 with phos-
phor layer 50 interposed therebetween are common
to both pixels. Thus, the pair of control electrodes 52
define, in combination with the remaining compo-
nents of the structure, the pair of pixels 54 illustrated.
Although only a pair of light-emitting pixels 54 are il-
lustrated in Fig. 2, it should be understood that the ac-
tual number of individual light-emitting pixels 54
which may be formed in a TFEL structure such as
TFEL structure 40 will be dependent upon the struc-
ture’s overall length and the total number of control
electrodes actually formed in the layer of control elec-
trode material. In addition, it should be pointed out
that although first and second dielectric layers 46, 48
are illustrated in Fig. 2 as unitary layers, each dielec-
tric layer may in fact consist of a plurality of sublayers.
The sublayers may be formed from different dielec-
tric materials, and those skilled in the art may select
the sublayer material utilized depending upon the di-
electric properties desired.

The control electrode 52 of each light-emitting
pixel 54 and electrode layer 42 common to the pair of
pixels are adapted to be connected with an excitation
source 56. As known in the art, excitation source 56
is in electrical communication with common electrode
layer 42 and the pair of control electrodes 52 to pro-
vide the excitation signal necessary to excite the elec-
troluminescent phosphor layer 50 common to the pair
of pixels. Upon the application of an excitation signal
to anindividual pixel 54 control electrode 52 and com-
mon electrode layer 42, the portion of the phosphor
layer 50 associated with the individual pixel radiates
light energy. As with the TFEL edge emitter structure
10 of the prior art, the rear face 58 of each pixel 54 is
coated with a layer of non-metallic reflective coating
60. The layer of reflective coating 60 is operable to re-
flecta great portion of the light present at the rear face
58 of an individual pixel 54 in a general direction to-
wards the light-emitting end portion 62 of the pixel.

The light-emitting end portion 62 of each pixel 54
has an outer or light-emitting face 64 shaped to a pre-
selected contour. For example, the light-emitting face
64 of each pixel 54 illustrated in Fig. 2 is shaped to a
concave contour viewed from the body portion 66 of
the pixel. The light-emitting face 64 of each pixel 54
is formed from the edge faces 68, 70 of first and sec-
ond dielectric layers 46, 48, the edge faces 72, 73 of
common and control electrodes 42, 52, and the edge
face 74 of phosphor layer 50. The edge face 74 of
phosphor layer 50 extends between the edge faces
68, 70 of first and second dielectric layers 46, 48. As
will be explained later in greater detail, the light-
emitting face 64 of each pixel 54 forms an optical lens
integral with the pixel for projecting the light energy
exiting the pixel face in a desired direction and form-
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ing a beam of light energy having a preselected beam
pattern.

As previously described, the application of an ex-
citation signal delivered from excitation source 56 to
the phosphor layer 50 of each pixel 54 causes the
phosphor layer associated with each pixel to radiate
light energy. The light energy radiated within the
phosphor layer 50 associated with an individual pixel
54 passes through the phosphor layer in a direction
towards the individual pixel light-emitting face 64.
Since the index of refraction of phosphor is approxi-
mately 2.4, and the index of refraction of the medium
external to light-emitting face 64 is, for example 1.0
for an air medium, it is seen that light energy passing
from the interior of an individual pixel phosphor layer
50 to the external medium surrounding the pixel will
be refracted at pixel light-emitting face 64.

Since the light-emitting face 64 of each individual
pixel 54 has a preselected contour (concave contour
in Fig. 2), each light-emitting face defines an optical
lens integral with the pixel. By varying the contour of
an individual pixel light-emitting face, the light energy
refracted at the light-emitting face may be projected
in a desired direction and shaped into a beam of light
energy having a preselected beam pattern. In addi-
tion, each pixel light-emitting face 64, and particularly
the edge face 74 of each pixel phosphor layer 50, is
substantially perpendicular to the phosphor layer it-
self and the first and second faces 76, 78 defined by
common and control electrodes 42, 52. As a result,
the light energy refracted by each pixel integral lens
will be oriented in a direction parallel with the width Y
of the pair of pixels.

Now referring to Figs. 3 through 6, there are illu-
strated various alternate embodiments of portions of
the pair of pixels 54 previously described with refer-
ence to Fig. 2. Each of the pixels illustrated in Figs. 3
through 6 has an end portion which includes a light-
emitting face shaped to a preselected contour to con-
trol both the direction of the light energy projected by
the pixel and the beam pattern of the light energy.

Referring first to Fig. 3, there is illustrated a top
view of portions of the pair of light-emitting pixels 54
of Fig. 2. Each of the pixels 54 has a body portion 66
with an end portion 62 formed therein. The end por-
tion 62 of each pixel includes an outer or light-emitting
face 64 shaped to define an integral optical lens hav-
ing a concave contour viewed from body portion 66.
The length of radius R, which determines the radius
of curvature of the integral optical lens defined by
light-emitting face 64, may be varied depending upon
whether it is desired to project a beam of light energy
having a converging, diverging or collimated beam
pattern. Thus, by controlling the length of radius R,
the light energy beam pattern may be corresponding-
ly controlled. This allows the beam pattern to be
shaped for a specific application. As previously de-
scribed with reference to Fig. 2, since the light energy
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refracted at light-emitting face 64 travels in a direc-
tion substantially perpendicular to light-emitting face
64, the converging, diverging or collimated beam of
light energy is oriented parallel to the width Y of the
pair of pixels.

Now referring to Fig. 4, there is illustrated a top
view of the pair of pixels 54 of Fig. 3. As seen in Fig.
4, varying the radius of curvature of each pixel light-
emitting face 64 between R’ and R” results in a cor-
responding change in the contour of each light-
emitting face. Thus, by selecting a desired radius of
curvature for the concave light-emitting face 64 of
each pixel 54, the light energy projected at the light-
emitting face may have a converging beam pattern
with a controlled rate of convergence, a diverging
beam pattern with a controlled rate of divergence, or
a collimated beam pattern.

Now referring to Fig. 5, there is illustrated a top
view of the pair of pixels 54 previously described with
reference to Fig. 2. Although each pixel 54 illustrated
in Fig. 5 has an end portion 80 which is configured dif-
ferently than the end portion 62 of each pixel illustrat-
ed in Figs. 2 through 4, the outer or light-emitting face
of each end portion 80 is also shaped to a contour for
projecting alight energy in a preselected direction and
forming a beam of light energy having either a con-
verging diverging or collimated beam pattern.

As seen in Fig. 5, the end portion 80 of each pixel
54 includes an outwardly expanding conical first por-
tion 82 formed from a pair of side faces 84 positioned
in divergent relationship with each other. Each of the
side faces 84 has an end portion 86 connected to and
integral with an adjacent end portion 88 of pixel body
portion 66. Each of the side faces 84 also includes an
end portion 90, and a light-emitting face 92, which
forms an integral optical lens, extends between and
is connected with the side faces 84 atend portions 90.
Each light-emitting face 92 has a concave contour
viewed from the associated pixel body portion 66. As
previously described, the radius of curvature of each
concave light-emitting face 92 may be varied as re-
quired to project light energy in a desired direction and
form a beam of light energy having either a converg-
ing, diverging or collimated beam pattern.

Now referring to Fig. 6, there is illustrated a top
view of the pair of pixels 54 previously described.
However, as seen in Fig. 6, each of the pixels 54 has
an end portion 94 which includes an integral, convex
light-emitting face 96 operable to project a beam of
light energy having a diverging beam pattern. Each
pixel 54 illustrated in Fig. 6 has the same layered con-
figuration as the pixels illustrated in Figs. 2 through
5, with the exception that the light-emitting face 96 of
each pixel 54 in Fig. 6 has a convex contour viewed
from the associated pixel body portion 66. As with the
concave light-emitting faces illustrated in Figs. 2
through 5, the radius of curvature R of each convex
light-emitting face 96 may be varied to produce a pro-
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jected beam of light energy having a diverging beam
pattern and a controlled rate of divergence.

Now referring to Fig. 7, there is illustrated a top
plan view of portions of three light-emitting pixels
such as light-emitting pixels 54 positioned in side-by-
side relationship on substrate 44. Each pixel 54 illu-
strated in Fig. 7 has the same layered configuration
as the pixels illustrated in Figs. 2 through 6. As seen
in Fig. 7, each individual pixel 54 has a body portion
66 with an end portion 98 extending therefrom. Each
end portion 98 has an integral, lens-defining light-
emitting face 100 shaped to a convex contour viewed
from body portion 66. By angularly spacing the con-
vex, light-emitting faces 100 of the pair of outer pixels
54 from the dotted lines 101 which represent the in-
side faces of the outer pixels end portions by a pre-
selected angle 0, the beams of light energy projected
by the outer pixels 54 are projected into overlapping
relationship with the beam of light energy projected by
the center pixel. Stated in another manner, with the
light-emitting faces 100 of the pair of outer pixels 54
angularly spaced from their respective body portions
66 as illustrated in Fig. 7, the three pixels 54 posi-
tioned in side-by-side relationship project three
beams of light energy into overlapping relationship at
a plane designated schematically by the numeral 102.
The three beams of light energy are blended at the
area of the overlap to form a resultant linear light im-
age at plane 102 extending between points 104 and
1086.

The light-radiating phosphor layer of each pixel
54 in the trio of pixels is composed of a different, pre-
selected composition of light-radiating materials. The
color of the light energy radiated by each pixel is de-
pendent on the specific composition of the materials
in the phosphor layer, and therefore selecting the spe-
cific composition of light-radiating materials in the
phosphor layer of a particular pixel to control the color
of the light energy radiated by each pixel may be read-
ily accomplished. If, for example, the phosphor layer
common to the trio of pixels is divided into a first zone
formed from a first preselected composition of light-
radiating materials, a second zone formed from a sec-
ond composition of light-radiating materials, and a
third zone formed from a third preselected composi-
tion of light-radiating materials, and each zone is as-
sociated with a single pixel, then three beams of light
energy at a first, second and third preselected col-
or,respectively, will be projected into overlapping re-
lationship at plane 102. The three colored beams of
light energy will be blended at the area of the overlap
toform alinear light image having a resultant color de-
pendent on the colors of the first, second and third
beams of light energy. Thus, if the first zone is a red
phosphor (ZnS:Sm), the second zone is a green
phosphor (ZnS:Tb) and the third zone is a blue phos-
phor (SrS:Ce), it is seen that the linear image formed
at plane 102 will have a resultant color which is a
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blend of the colors red, green and blue. By varying the
magnitude of the excitation signal across the control
and common electrode of one or more pixels, the col-
ored light energy radiated by the phosphor zone(s)
associated with the pixel(s) may be varied in intensity.
Thus, the individual beam(s) of light energy projected
will also vary in intensity. It can be seen that by vary-
ing the intensity of a preselected combination of
beams of light energy projected into overlapping re-
lationship, a resultant light image may be formed hav-
ing a desired color.

As described the various light-emitting pixels il-
lustrated in Figs. 2 through 7 each include a substrate
layer, a common electrode layer disposed on the sub-
strate layer, a first dielectric layer disposed on the
common electrode layer, a second dielectric layer
spaced from the first dielectric layer, a phosphor layer
interposed between the first and second dielectric
layers, and a plurality of control electrodes disposed
on the second dielectric layer. The control electrodes
define, in conjunction with the dielectric, phosphor
and common electrode layers, a plurality of individual
light-emitting pixels. Each pixel has an end portion
with an outer or a light-emitting face shaped to a pre-
selected contour to define an integral optical lens.
Since the phosphor layer of each pixel has an edge
face which forms a portion of the lens, light energy
radiated within a pixel phosphor layer and passed in
a direction towards the edge face is refracted by the
defined lens. Depending upon the contour of the in-
tegral lens, a beam of light energy may be projected
by each pixel having either a diverging, collimated or
converging beam pattern. If desired, a plurality of pix-
els positioned in side-by-side relationship may each
have an integral, convex lens formed thereon and ori-
ented to provide that the beams of light energy pro-
jected by the plurality of pixels are projected into over-
lapping relationship with each other. By properly se-
lecting the composition of light-generating materials
in each pixel phosphor layer, the beam of light energy
projected by each pixel may have a desired color. The
light beams projected by a plurality of pixels may be
projected into overlapping relationship and blended
at the area of the overlap to produce a resultant light
image having a color dependent upon the colors of
the projected individual beams.

Now referring to Fig. 8, there is illustrated an al-
ternate embodiment of the thin film electrolumines-
cent edge emitter structure of the present invention.
As seen in Fig. 8, TFEL edge emitter structure 110
has a construction similar to TFEL edge emitter
structure 40 of Fig. 2, and includes a first dielectric
layer 112 disposed on a common electrode layer 113.
Common electrode layer 113 is, in turn, disposed on
substrate layer 114. A second dielectric layer 116 is
spaced from first dielectric layer 112, and a layer of
phosphor material 118 is interposed therebetween. A
pair of control electrodes 120 are disposed on second
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dielectric layer 116 to define, in conjunction with first
and second dielectric layers 112, 116, phosphor layer
118 and common electrode layer 113, a pair of light
emitting pixels 122. The common and control electro-
des of each pixel 122 are adapted to be connected to
an excitation source 124 operable to provide a select-
ed excitation signal to the phosphor layer of each pix-
el. As previously described for the TFEL edge emitter
structure of Fig. 2, the application of an excitation sig-
nal to the phosphor layer of each pixel 122 excites the
associated phosphor layer to radiate light energy in all
directions within the phosphor layer. A portion of the
light energy radiated in a direction towards the rear
face 125 of each pixel 122 and is reflected by a non-
metallic reflective coating 126 in a direction towards
the end portion 128 of each pixel. The light energy
radiated within the phosphor layer 118 of a particular
pixel and passed in a direction towards end portion
128 is refracted at light-emitting face 130 formed in
the end portion 128 of the pixel.

As seen in Fig. 8 and particularly in Fig. 9, the
light-emitting face 130 of each pixel has a generally
serrated contour. Specifically, light-emitting face 130
is formed from a plurality of rectangular protuberanc-
es 132 separated from each other by a plurality of re-
cesses 134. As with the light-emitting faces of the pix-
els described in Figs. 2 through 7, the light-emitting
face 130 of each pixel 122 defines an optical lens in-
tegral with the pixel to project the light energy passed
therethrough in a preselected direction and form a
beam of light energy having a preselected light pat-
tern. Since the optical lens formed by light-emitting
face 130 has a serrated contour, the plurality of pro-
tuberances 132 forming the serration act as wave-
guides to control the rate of divergence of the light en-
ergy projected by the pixel.

Referring now to Fig. 10, there is illustrated a side
elevational view of an alternate embodiment of the
thin film electroluminescent edge emitter structure
40 described herein with reference to Figs. 2 and 3.
The edge emitter structure 40’ illustrated in Fig. 10 is
identical to the edge emitter structure 40 described
with reference to Figs. 2 and 3 except for the fact that
edge emitter structure 40’ includes only one layer of
dielectric material. The edge emitter structure having
only one dielectric layer therein is designated by the
numeral 40’ in Fig. 10 to differentiate it from structure
40 shown in Figs. 2 and 3 which includes a pair of di-
electric layers. It should be understood that although
edge emitter structure 40’ is referred to herein as an
alternate embodiment of structure 40, any of the
structures illustrated in Figs. 2 through 9 may also be
formed to include a single dielectric layer rather than
the pair of dielectric layers as previously described
herein.

As seen in Fig. 10, TFEL edge emitter structure
40’ includes a common electrode layer 42 disposed
on alayer of substrate material 44. Alayer of dielectric
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material 46 is disposed on common electrode layer
42. It should be understood that although dielectric
layer 46 of structure 40’ is illustrated in Fig. 10 as a
unitary layer, the dielectric layer may consist of a plur-
ality of sublayers. In addition, the sublayers may be
formed from different dielectric materials, and those
skilled in the art may select the sublayer material util-
ized depending upon the dielectric properties de-
sired.

Phosphor layer 50 is disposed on dielectric layer
46, and the plurality of control electrodes 52 (one
shown) are disposed directly on the phosphor layer.
As described, common electrode layer 42, dielectric
layer 46, phosphor layer 50 and the plurality of control
electrodes 52 form a generally laminar arrangement
on substrate 44. Although not specifically illustrated
in Fig. 10, it is apparent that the positioning of the va-
rious layers forming structure 40’ may be rearranged
so that phosphor layer 50 is disposed directly on com-
mon electrode layer 42. If this is the case, then dielec-
tric layer 46 will be interposed between the phosphor
layer and the plurality of control electrodes.

As with TFEL edge emitter structure 40 of Figs.
2 and 3, TFEL structure 40’ defines a predetermined
number of individual light-emitting pixels 54, the ac-
tual number of pixels defined dependent upon the
overall length of structure 40’ and the total number of
control electrodes actually formed in the layer of con-
trol electrode material. In addition, the control elec-
trode 52 and common electrode layer 42 of each light-
emitting pixel 54 in structure 40’ are also adapted to
be connected with an excitation source for providing
the excitation signal necessary to excite the electro-
luminescent phosphor layer of the pixel and cause the
phosphor layer associated with the pixel to radiate
light energy. Each pixel 54 in structure 40’ includes a
rear face 58 which is coated with a layer of non-met-
allic coating 60, and the coating is operable to reflect
a great portion of the light present at rear face 58 of
an individual pixel 54 in a general direction towards
the light-emitting end portion 62 of the pixel.

The light-emitting end portion 62 of each pixel 54
has an outer or light-emitting face 64 shaped to a pre-
selected contour. The light-emitting face 64 of each
pixel 54 is formed from the edge face 68 of dielectric
layer 46, the edge faces 72,73 of common and control
electrodes 42,52, and the edge face 74 of phosphor
layer 50. The edge face 74 of phosphor layer 50 ex-
tends between the edge faces 68,73 of the dielectric
layer and control electrodes, respectively. As previ-
ously described with reference to Figs. 2 and 3, the
light emitting face 64 of each pixel 54 forms an optical
lens integral with the pixel for projecting the light en-
ergy exiting the pixel face in a desired direction and
forming a beam of light energy having a preselected
beam pattern.

From the above, it will be appreciated that the
TFEL edge emitter structure 40 illustrated in Figs. 2
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and 3 and the TFEL edge emitter structure 40’ illu-
strated in Fig. 10 operate identically, and the only
structural difference between the two is that struc-
ture 40’ includes only one layer of dielectric material.
It will be further appreciated that, although not spe-
cifically described herein, the TFEL edge emitter
structures illustrated in Figs. 4 through 9 may also be
formed including only a single layer of dielectric ma-
terial.

Claims

1. Athinfilm electroluminescent edge emitter struc-
ture having an integral beam-shaping lens sys-
tem, comprising:

a common electrode layer (42);

a first dielectric layer (46) disposed on
said common electrode layer (42);

a second dielectric layer (48) spaced from
said first dielectric layer (46);

a phosphor layer (5) interposed between
said first and second dielectric layers (46,48),
said phosphor layer (50) having an edge face ex-
tending between said first and second dielectric
layers;

a plurality of control electrodes (52) dis-
posed on said second dielectric layer; character-
ised in that

said common electrode layer (42), first
(46) and second (48) dielectric layers with said
phosphor layer (50) interposed therebetween
and said plurality of control electrodes define a
plurality of pixels (54), each of said pixels (54)
having a light-emitting face (64) formed at least
from said phosphor layer edge face;

said plurality of control electrodes (52)
and said common electrode layer (42) being
adapted to be connected with an excitation
means (56) for applying an excitation signal to se-
lected pixels, the application of said excitation
signal to an individual pixel causing said pixel to
radiate light energy within said phosphor layer
(50) associated with said pixel in at least a direc-
tion towards said pixel light-emitting face (64);
and

said light-emitting face (64) of said pixel
being shaped to a preselected contour to define
an optical lens integral therewith for projecting
said light energy passed therethrough in a prese-
lected direction and forming said light energy into
a beam of light energy having a preselected beam
pattern.

2. Athinfilm electroluminescent edge emitter struc-
ture as claimed in claim 1, characterised in that
each of said pixels has a first and a second face
generally defined by said common and control
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electrodes, respectively, and:

each said pixel light-emitting face is sub-
stantially perpendicular to said first and second
faces.

Athin film electroluminescent edge emitter struc-
ture as claimed in claim 2, characterised in that
said light emitting face is positioned relative to
said first and second faces to provide that said
beam of light energy is orientated in a plane sub-
stantially parallel with said first and second faces.

Athin film electroluminescent edge emitter struc-
ture as claimed in claim 1, 2 or 3, characterised
in that said light-emitting face is shaped to a pre-
selected contour to provide that said optical lens
defined thereby refracts said light energy to form
a beam of light energy having a converging or a
diverging pattern.

Athin film electroluminescent edge emitter struc-
ture as claimed in claim 4, characterised in that
said light-emitting face has a concave contour.

A thin electroluminescent edge emitter structure
as claimed in claim 4, characterised in that said
light-emitting face has a convex contour.

Athin film electroluminescent edge emitter struc-
ture as claimed in claim 4, characterised in that
said light-emitting face has a generally serrated
contour.

Athin film electroluminescent edge emitter struc-
ture as claimed in any one of claims 1 to 7, char-
acterised in that one of said electrodes is dis-
posed on a layer of substrate material.

Athin film electroluminescent edge emitter struc-
ture as claimed in claim 1, characterised in that
the phosphor layer is divided into a plurality of
zones each formed from a preselected composi-
tion of light-radiating materials; the plurality of
control electrodes being disposed on said sec-
ond dielectric layer with one said control elec-
trode in alignment with one said phosphor zone;
said common electrode layer, first and second di-
electric layers with said plurality of control elec-
trodes defining said plurality of pixels, each said
pixel having a light-emitting face formed from at
least said edge face of said zone associated with
said pixel; said plurality of control electrodes and
said common electrode layer adapted to be con-
nected with an excitation means for applying an
excitation signal to selected pixels, the applica-
tion of said excitation signal to an individual pixel
causing said pixel to radiate light energy of a pre-
selected colour within said phosphor zone asso-
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ciated with said pixel in at least a direction to-
wards said pixel light-emitting face, said colour of
said light energy being dependent upon said pre-
selected composition of light-radiating materials
forming said phosphor zone; and said light-
emitting face of said individual pixel being shaped
to a preselected contour to define an optical lens
integral therewith for projecting said coloured
light energy passed therethrough into an overlap-
ping relationship with the coloured light energy
projected by predetermined other ones of said
pixels.

Athinfilm electroluminescent edge emitter struc-
ture as claimed in claim 9, characterised in that
said coloured light energy projected by a plurality
of pixels into an overlapping relationship is blend-
ed at the area of said overlap to form a resultant
light image having a colour dependent upon the
colour of said light energy projected by each of
said pixels.

Athinfilm electroluminescent edge emitter struc-
ture as claimed in claim 9 or 10, characterised in
that said phosphor layer includes a first zone
formed from a first preselected composition of
light-radiating materials, a second zone formed
from a second preselected composition of light
radiating materials and a third zone formed from
a third preselected composition of light-radiating
materials, said first, second and third phosphor
zones being associated with first, second and
third pixels, respectively; and said first, second
and third pixels each having a light-emitting face
shaped to a preselected contour to project light
energy at a first, second and third preselected
colour, respectively, into an overlapping relation-
ship for blending at the area of said overlap to
form a linear light image having a resultant colour
determined by said first, second and third prese-
lected colours.

Athinfilm electroluminescent edge emitter struc-
ture as claimed in claim 11, characterised in that
said first, second and third colours are selected
from a group consisting of the colours red, blue
and green.

Athinfilm electroluminescent edge emitter struc-
ture as claimed in any one of claims 9 to 12, char-
acterised by means for varying the magnitude of
said excitation signal applied to selected ones of
said plurality of pixels for varying the intensity of
said coloured light energy radiated by said select-
ed ones of said pixels.

Athinfilm electroluminescent edge emitter struc-
ture as claimed in any one of claims 9 to 13, char-
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acterised in that said light-emitting face of each
of said plurality of pixels has a convex contour to
define an integral, convex optical lens.

Patentanspriiche

1.

Elektrolumineszente Diinnschicht-Randemitter-
struktur mit einem integralen strahlbildenden
Linsensystem, die folgendes umfasst:

eine gemeinsame Elektrodenschicht (42);

eine erste dielektrische Schicht (46), die auf der
gemeinsamen Elektrodenschicht (42) angeord-
net ist;

eine zweite dielektrische Schicht (48), die von der
ersten dielektrischen Schicht (46) beabstandet
ist;

eine Phosphorschicht (50), die zwischen den er-
sten und zweiten dielektrischen Schichten
(46,48) gelagert ist, wobei die Phosphorschicht
(50) eine Randflache hat, die sich zwischen den
ersten und zweiten dielektrischen Schichten er-
streckt;

eine Vielzahl von Steuerelektroden (52), die auf
der zweiten dielektrischen Schicht angeordnet
sind; dadurch gekennzeichnet, dass

die gemeinsame Elektrodenschicht (42), die er-
sten (46) und zweiten (48) dielektrischen Schich-
ten mit der dazwischen gelagerten Phosphor-
schicht (50) und der Vielzahl von Steuerelektro-
den eine Vielzahl von Bildelementen (54) definie-
ren, wobei jedes der Bildelemente (54) eine lich-
temittierende Flache (64) hat, die wenigstens von
der Phosphorschichtrandflache gebildet ist;

die Vielzahl von Steuerelektroden (52) und die
gemeinsame Elektrodenschicht (42) an ein
Eregungsmittel (56) angeschlossen werden kdn-
nen, um ein Erregungssignal auf ausgewahlte
Bildelemente anzuwenden, wobei die Anwen-
dung eines Erregungssignals auf ein individuel-
les Bildelement verursacht, dass das Bildele-
ment Lichtenergie in die Phosphorshicht (50)
ausstrahlt, die dem Bildelement in wenigstens ei-
ne Richtung auf die lichtemittierende Flache (64)
des Bildelements zugeordnet ist; und

die lichtemittierende Flache (64) des Bildele-
ments mit einem vorher ausgewahlten Umriss
geformt ist, um eine optische Linse integral damit
zu definieren, um die dadurch gegebene Licht-
energie in eine vorher ausgewahlte Richtung ab-
zubilden, und die Lichtenergie in eine Lichtstrahl-
energie mit einem vorbestimmten Strahlmuster
umzuformen.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 1, dadurch gekennzeich-
net, dass jedes der Bildelemente eine erste und
zweite Flache hat, die im allgemeinen jeweils von
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der gemeinsamen Elektrode und den Steuerelek-
trode definiert werden, und:

jede lichtemittierende Flache des Bildelements
im wesentlichen senkrecht zu den ersten und
zweiten Flachen ist.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 2, dadurch gekennzeich-
net, dass die lichtemittierende Flache relativ zu
den ersten und zweiten Fldchen angeordnet ist,
um vorzusehen, dass die Lichtstrahlenergie in ei-
ne Ebene orientiert ist, die im wesentlichen par-
allel zu den ersten und zweiten Flachen ist.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 1, 2, oder 3, dadurch ge-
kennzeichnet, dass die lichtemittierende Flache
mit einem vorher ausgewdhlten Umriss geformt
ist, um vorzusehen, dass die optische Linse, die
dabei definiert wird, die Lichtenergie bricht, um
eine Lichtstrahlenergie mit einem konvergieren-
den oder einem zerstreuenden Muster zu bilden.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 4, dadurch gekennzeich-
net, dass die lichtemittierende Fldche einen kon-
vexen Umriss hat.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 4, dadurch gekennzeich-
net, dass die lichtemittierende Fldche einen kon-
kaven Umriss hat.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 4, dadurch gekennzeich-
net, dass die lichtemittierende Flache einen im
allgemeinen gezackten Umriss hat.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dass eine der Elektroden
auf einer Schicht aus Substratmaterial angeord-
net ist.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 1, dadurch gekennzeich-
net, dass die Phosphorschicht in eine Vielzahl
von Zonen aufgeteilt ist, die je aus einer vorbe-
stimmten Zusammensetzung aus lichtausstrah-
lenden Materialien gebildet ist; die Vielzahl von
Steuerelektroden auf der zweiten dielektrischen
Schicht angeordnet ist, wobei eine Steuerelektro-
de in Ausrichtung mit einer Phosphorzone ist; die
gemeinsame Elektrodenschicht, die ersten und
zweiten dielektrischen Schichten mit der Vielzahl
von Steuerelektroden die Vielzahl von Bildele-
menten definieren, wobei jedes Bildelement eine
lichtemittierende Flache hat, die von wenigstens
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der Randflache der Zone gebildet ist, die dem
Bildelement zugeordnet ist; wobei die Vielzahl
von Steuerelektroden und die gemeinsame Elek-
trodenschicht an ein Erregungsmittel ange-
schlossen werden kénnen, um ein Erregungssi-
gnal auf ausgewdahlte Bildelemente anzuwenden,
wobei die Anwendung des Erregungssignals auf
ein individuelles Bildelement verursacht, dass
das Bildelement Lichtenergie einer vorher aus-
gewdhlten Farbe in der Phosphorzone aus-
strahlt, die dem Bildelement in wenigstens eine
Richtung auf die lichtemittierende Fléche des
Bildelements zugeordnet ist, wobei die Farbe der
Lichtenergie von der vorher ausgewahlten Zu-
sammensetzung von lichtausstrahlenden Mate-
rialien abhangt, die die Phosphorzone bilden; die
lichtemittierende Flache des individuellen Bild-
elements mit einem vorher ausgewahlten Umriss
geformt ist, um eine optische Linse integral damit
zu bilden, um die farbige dadurch gebrachte
Lichtenergie in ein liberlappendes Verhéltnis mit
der farbigen Lichtenergie abzubilden, die von
vorbestimmten anderen Bildelementen abgebil-
det wird.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 9, dadurch gekennzeich-
net, dass die von einer Vielzahl von Bildelemen-
ten in ein iiberlappendes Verhéltnis abgebildete
farbige Lichtenergie an dem Uberlappungsgebiet
vermischt wird, um ein resultierendes Lichtbild
zu bilden, das eine Farbe hat, die von der Farbe
ahangig ist, die von jedem der Bildelemente ab-
gebildet wird.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 9 oder 10, dadurch ge-
kennzeichnet, dass die Phosphorschicht eine er-
ste Zone einschliesst, die aus einer ersten vorher
ausgewdhlten Zusammensetzung von lichtaus-
strahlenden Materialien gebildet ist, eine zweite
Zone, die aus einer zweiten vorher ausgewahlten
Zusammensetzung von lichtausstrahlenden Ma-
terialien gebildet ist, und eine dritte Zone, die aus
einer dritten vorher ausgewdhlten Zusammen-
setzung von lichtausstrahlenden Materialien ge-
bildet ist, wobei die ersten, zweiten und dritten
Phosphorzonen jeweils ersten, zweiten und drit-
ten Bildelementen zugeordnet sind; und die er-
sten, zweiten und dritten Bildelemente je eine
lichtemittierende Flache haben, die mit einem
vorher ausgewahlten Umriss geformt sind, um
Lichtenergie an einer jeweiligen ersten, zweiten
und dritten vorher ausgewahlten Farbe in einem
iberlappenden Verhéltnis abzubilden, um sie
dem Uberlappungsgebiet zu vermischen, um ein
lineares Lichtbild zu bilden, das eine resultieren-
de Farbe hat, die von den ersten, zweiten und
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dritten vorher ausgewahlten Farben bestimmt
wird.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach Anspruch 11, dadurch gekenn-
zeichnet, dass die ersten, zweiten und dritten
Farben von einer Gruppe ausgewéahltwerden, die
aus den Farben rot, blau und griin besteht.

Elektrolumineszente Dinnschicht-Randemitter-
struktur nach einem der Anspriiche 9 bis 12, ge-
kennzeichnet durch ein Mittel zum Andern der
Grosse des Erregungssignals, das auf ausge-
wéhlte der Vielzahl von Bildelementen ange-
wandt wird, um die Intensitat der farbigen Licht-
energie zu andern, die von den ausgewahlten
Bildelementen ausgestrahlt wird.

Elektrolumineszente Diinnschicht-Randemitter-
struktur nach einem der Anspriiche 9 bis 13, da-
durch gekennzeichnet, dass die lichtemittierende
Flache jeder der Vielzahl von Bildelementen ei-
nen konvexen Umriss hat, um ein integrale, kon-
vexe optische Linse zu definieren.

Revendications

Structure électroluminescente & couche mince
émettant par la tranche, ayant un dispositif inté-
gré formant lentille de mise en forme de faisceau,
qui comprend:

- une couche (42) formant électrode commu-
ne,

- une premiére couche diélectrique (46) pla-
cée sur ladite couche (42) formant électro-
de commune,

- une seconde couche diélectrique (48) es-
pacée de ladite premiére couche diélectri-
que (46),

- une couche de matériau électrolumines-
cent (50) intercalée entre lesdites premiére
et seconde couches diélectriques (46, 48),
ladite couche de matériau électrolumines-
cent (50) ayant une face de tranche qui
s'étend entre lesdites premiére et seconde
couches diélectriques,

- une pluralité d'électrodes de commande
(52) placées sur ladite seconde couche dié-
lectrique,

caractérisée en ce que:

- ladite couche (42) formant électrode
commune, lesdites premiére (46) et secon-
de (48) couches diélectriques avec ladite
couche de matériau électroluminescent
(50) intercalée entre elles et ladite pluralité
d’électrodes de commande (52) définissent
une pluralité de pixels (54), chaque pixel
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(54) ayant une face émettrice de lumiére
(64) formée a partir de ladite face de tran-
che du matériau électroluminescent au
moins,

- ladite pluralité d'électrodes de commande
(52) et ladite couche (42) formant électrode
commune étant aptes a étre reliées a un
moyen d’excitation (56) destiné a appliquer
un signal d’excitation a des pixels sélection-
nés, 'application dudit signal d’excitation a
un pixel individuel faisant que ce pixel
rayonne de I'énergie lumineuse a I'intérieur
de ladite couche de matériau électrolumi-
nescent (50) associée audit pixel, au moins
dans une direction vers ladite face émettri-
ce de lumiére (64) du pixel, et

- ladite face émettrice de lumiére (64) dudit
pixel a regu une forme correspondant a un
contour présélectionné pour définir une len-
tille optique qui lui est intégrée, destinée a
envoyer ladite énergie lumineuse qui la tra-
verse dans une direction présélectionnée et
a transformer ladite énergie lumineuse en
un faisceau d’énergie lumineuse ayant une
configuration de faisceau présélectionnée.

Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 1,
caractérisée en ce que chaque pixel comprend
une premiére et une seconde faces globalement
définies par respectivement lesdites électrodes
commune et de commande, et

en ce que la face émettrice de lumiére de
chaque pixel est sensiblement perpendiculaire
auxdites premiére et seconde faces.

Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 2,
caractérisée en ce que ladite face émettrice de
lumiére est positionnée par rapport auxdites pre-
miére et seconde faces pour faire que ledit fais-
ceau d’énergie lumineuse soit orienté dans un
plan sensiblement paralléle auxdites premiére et
seconde faces.

Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 1,
2 ou 3, caractérisée en ce que ladite face émet-
trice de lumiére a une forme correspondant a un
contour préselectionné pour faire que ladite len-
tille optique ainsi définie réfracte ladite énergie
lumineuse afin de former un faisceau d’énergie
lumineuse ayant une configuration convergente
ou divergente.

Structure électroluminescente a couche mince
émettant par la tranche selon la revendication 4,
caractérisée en ce que ladite face émettrice de
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lumiére a un contour concave.

Structure électroluminescente a couche mince
émettant par la tranche selon la revendication 4,
caractérisée en ce que ladite face émettrice de
lumiére a un contour convexe.

Structure électroluminescente a couche mince
émettant par la tranche selon la revendication 4,
caractérisée en ce que ladite face émettrice de
lumiére a un contour globalement strié.

Structure électroluminescente a couche mince
émettant par la tranche selon I'une quelconque
des revendications 1 a 7, caractérisée en ce que
I'une desdites électrodes est placée sur une cou-
che d’'un matériau de support.

Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 1,
caractérisée en ce que la couche de matériau
électroluminescent est divisée en une pluralité de
zones faites chacune d’'une composition présé-
lectionné de matériaux émetteurs de lumiére; la
pluralité d’électrodes de commande est placée
sur ladite seconde couche diélectrique avecl’'une
desdites électrodes de. commande en aligne-
ment avec I'une des zones de ladite couche de
matériau électroluminescent; ladite couche for-
mant électrode commune, lesdites premiére et
seconde couches diélectriques et ladite pluralité
d’électrodes de commande définissent ladite plu-
ralité de pixels, chaque pixel ayant une face
émettrice de lumiére formée a partir de ladite
face de tranche au moins de ladite zone associée
audit pixel; ladite pluralité d'électrodes de
commande et ladite couche formant électrode
commune peuvent étre reliées & un moyen d’ex-
citation destiné a appliquer un signal d’excitation
a des pixels sélectionnés, I'application dudit si-
gnal d’excitation a un pixel individuel amenant le-
dit pixel a rayonner une énergie lumineuse d’'une
couleur présélectionnée a l'intérieur de ladite
zone de matériau électroluminescent associée
audit pixel, dans au moins une direction vers la-
dite face émettrice de lumiére du pixel, ladite cou-
leur de I'énergie lumineuse dépendant de ladite
composition présélectionnée de matériaux émet-
teurs de lumiére qui constituent ladite zone du
matériau électroluminescent; et ladite face émet-
trice de lumiére dudit pixel individuel a une forme
qui correspond a un contour présélectionné pour
définir une lentille optique qui lui est intégrée,
destinée a envoyer ladite énergie lumineuse co-
lorée quila traverse dans une relation de chevau-
chement avec I'énergie lumineuse colorée en-
voyée par d’autres pixels prédéterminés.
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Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 9,
caractérisée en ce que ladite énergie lumineuse
colorée envoyée par une pluralité de pixels pour
se chevaucher est mélangée au niveau dudit che-
vauchement pour former une image lumineuse
résultante dont la couleur dépend de la couleur
de ladite énergie lumineuse envoyée par chacun
desdits pixels.

Structure électroluminescente & couche mince
émettant par la tranche selon la revendication 9
ou 10, caractérisée en ce que ladite couche de
matériau électroluminescent comprend une pre-
miére zone faite a partir d'une premiére compo-
sition présélectionnée de matériaux émetteurs
de lumiére, une seconde zone faite a partir d’'une
seconde composition présélectionnée de maté-
riaux émetteurs de lumiére et une troisiéme zone
faite a partir d’'une troisieme composition présé-
lectionnée de matériaux émetteurs de lumiére,
lesdites premiére seconde et troisiéme zones de
matériau électroluminescent étant respective-
ment associées a des premier, second et troisié-
me pixels, et lesdits premier, second et troisiéme
pixels ayant chacun une face émettrice de lumié-
re qui a une forme correspondant a un contour
présélectionné pour envoyer de I'énergie lumi-
neuse ayant respectivement des premiére, se-
conde et troisitme couleurs présélectionnées
dans une relation de chevauchement, pour qu’el-
les se mélangent au niveau dudit chevauchement
afin de former une image lumineuse linéaire dont
la couleur résultante est déterminée par lesdites
premiére, seconde et troisieme couleurs présé-
lectionnées.

Structure électroluminescente a couche mince
émettant par la tranche selon larevendication 11,
caractérisée en ce que lesdites premiére, secon-
de et troisiéme couleurs sont sélectionnées dans
un groupe formé par les couleurs rouge, bleue et
verte.

Structure électroluminescente & couche mince
émettant par la tranche selon I'une quelconque
des revendications 9 a 12, caractérisée par des
moyens pour faire varier I'amplitude dudit signal
d’excitation appliqué a des pixels sélectionnés de
ladite pluralité afin de faire varier I'intensité de la-
dite énergie lumineuse colorée rayonnée par les-
dits pixels sélectionnés.

Structure électroluminescente a couche mince
émettant par la tranche selon I'une quelconque
desrevendications 9 4 13, caractérisée en ce que
ladite face émettrice de lumiére de chaque pixel
de ladite pluralité a un contour convexe pour dé-
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finir une lentille optique intégrée convexe.
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