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&) ABSTRACT

The present invention provides an active matrix organic
electroluminescence display device including: a transparent
substrate; a plurality of pixels aligned over the transparent
substrate, wherein each of the pixels further includes: a
luminescent region which exhibits a luminescence upon
application of an electric fleld; a circuitry region including
at least a circuitry; and an optical shielding structure pro-
vided between the luminescent region and the circuitry
region for shielding the circuitry region from the lumines-
cence from the luminescent region.
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FIG. 1B prior art
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FIG.2 prior art
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FIG.3 prior art
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ACTIVE MATRIX ORGANIC EL DISPLAY DEVICE
AND METHOD OF FORMING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an active matrix
organic electroluminescence display device and a method of
forming the same, and more particularly to an improvement
in a pixel structure of the active matrix organic electrolu-
minescence display device and a method of forming the
pixel structure.

[0003]

[0004] The active matrix organic electroluminescence dis-
play device has an array of pixels, each of which includes a
circuitry region and an electroluminescence region which
exhibits a luminescence upon application of an electric filed.
The circuitry region may often include a thin film transistor
having a polysilicon layer.

[0005] One of the conventional active matrix organic
electroluminescence display device is disclosed in Japanese
laid-open patent publication No. 2000-172198. FIG. 1A is
a fragmentary plan view illustrative of a single pixel struc-
ture of the conventional active matrix organic electrolumi-
nescence display device. FIG. 1B is a fragmentary cross
sectional elevation view illustrative of a single pixel struc-
ture of the conventional active matrix organic electrolumi-
nescence display device.

[0006] The conventional active matrix organic electrolu-
minescence display device exhibits a luminescence upon
application of an electric field to a luminescence region 5.
The luminescence is represented by arrow marks. The
luminescence may be scattered in a substrate 9, a gate oxide
film 13, an inter-layer insulator 15 and on interfaces between
them. The scattered light is a stray light which may be
incident into a polysilicon layer 12 of a thin film transistor.
Further, the luminescence light may be reflected by the
substrate 9 so that the reflected light may be a stray light
which is incident into the polysilicon layer 12 of the thin film
transistor.

[0007] The incidence of the stray lights into the polysili-
con layer 12 causes the increase in leakage of current of the
thin film transistor and the transistor shows a malfunction,
whereby a display defect or a display contrast reduction may
be caused. This problem becomes more secrious as the
display gradation becomes large. If the circuitry includes a
capacitor and the stray light is incident into a capacitive
dielectric layer of the capacitor, then the capacitor becomes
unable to hold charges.

[0008] Tt is, therefore, desirable to provide an optical
shielding structure which shields the circuitry such as the
thin film transistor or the capacitor from the stray light from
the luminescence.

[0009] The conventional structure shown in FIG. 1B has
a planarized insulating layer 25 which may absorb a stray
light. The luminescence is, however, omnidirectional. Thus,
a part of the lumincscence is a light transmitted in a
horizontal direction. Such horizontally transmitted light may
easily be incident into the polysilicon layer 12.

[0010] Other conventional techniques for shielding the
thin film transistor from the stray light are disclosed in

2. Description of the Related Art

May 2, 2002

Japanese laid-open patent publications Nos. 9-80476,
11-84363 and 2000-164875. FIG. 2 is a fragmentary cross
sectional elevation view of a pixel structure of the conven-
tional active matrix organic electrolumincscence display
device, which is disclosed in Japanese laid-open patent
publication No. 2000-164875. An optical shielding film 264
is provided under the thin film transistor. This conventional
optical shielding structure allows an incident of a stray light
in a horizontal direction into the polysilicon layer 12 of the
thin film transistor.

[0011] FIG. 3 is a fragmentary cross sectional elevation
view of a pixel structure of the conventional active matrix
organic electroluminescence display device, which is dis-
closed in Japanese laid-open patent publication No.
9-80476. Top and bottom optical shielding layers are pro-
vided over and under the thin film transistor. This conven-
tional optical shielding structure allows an incident of a stray
light in a horizontal direction into the polysilicon layer 12 of
the thin film transistor.

[0012] The above conventional optical shielding struc-
tures are unable to shield the circuitry such as the thin film
transistor from the stray light particularly transmitted in the
horizontal direction.

[0013] In the above circumstances, the development of a
novel active matrix organic electroluminescence display
device free from the above problems is desirable.

SUMMARY OF THE INVENTION

[0014] Accordingly, it is an object of the present invention
to provide a novel active matrix organic electrolumines-
cence display device free from the above problems.

[0015] Tt is a further object of the present invention to
provide a novel pixel structure of an active matrix organic
electroluminescence display device free from the above
problems.

[0016] Ttis a still further object of the present invention to
provide a novel method of forming an active matrix organic
electroluminescence display device free from the above
problems.

[0017] Tt is yet a further object of the present invention to
provide a novel method of forming a structure of an active
matrix organic electroluminescence display device free from
the above problems.

[0018] The present invention provides an active matrix
organic electroluminescence display device including: a
transparent substrate; a plurality of pixels aligned over the
transparent substrate, wherein each of the pixels further
includes: a luminescent region which exhibits a lumines-
cence upon application of an electric field; a circuitry region
including at least a circuitry, and an optical shielding
structure provided between the luminescent region and the
circuitry region for shielding the circuitry region from the
luminescence from the luminescent region.

[0019] The above and other objects, features and advan-
tages of the present invention will be apparent from the
following descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Preferred embodiments according to the present
invention will be described in detail with reference to the
accompanying drawings.
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[0021] FIG. 1A is a fragmentary plan view illustrative of
a single pixel structure of the conventional active matrix
organic electroluminescence display device.

[0022] FIG. 1B is a fragmentary cross sectional elevation
view illustrative of a single pixel structure of the conven-
tional active matrix organic electroluminescence display
device.

[0023] FIG. 2 is a fragmentary cross sectional elevation
view of a pixel structure of the conventional active matrix
organic electroluminescence display device.

[0024] FIG. 3 is a fragmentary cross sectional elevation
view of a pixel structure of the conventional active matrix
organic electroluminescence display device.

[0025] FIG. 4 is a fragmentary plan view of a single pixel
of an active matrix organic electroluminescence display
device in a first embodiment in accordance with the present
invention.

[0026] FIG. 5 is a fragmentary enlarged plan view illus-
trative of a connecting portion between a thin film transistor
and an indium tin oxide film in each pixel of FIG. 4.

[0027] FIG. 6 is a fragmentary cross sectional elevation
view illustrative of a single pixel of an active matrix organic
electroluminescence display device, taken along an A-A'
line of FIG. 4.

[0028] FIG. 7 is a fragmentary enlarged plan view illus-
trative of a connecting portion between a thin film transistor
and an indium tin oxide film in each pixel of an active matrix
organic electroluminescence display device in a second
embodiment in accordance with the present invention.

[0029] FIG. 8 is a fragmentary cross sectional elevation
view illustrative of a single pixel of an active matrix organic
electroluminescence display device, taken along a B-B' line
of FIG. 7.

[0030] FIG. 9 is a fragmentary enlarged plan view illus-
trative of a connecting portion between a thin film transistor
and an indium tin oxide film in each pixel of an active matrix
organic electroluminescence display device in a third
embodiment in accordance with the present invention.

[0031] FIG 10 is a fragmentary cross sectional elevation
view illustrative of a single pixel of an active matrix organic
electroluminescence display device, taken along a C-C' line
of FIG. 9.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0032] A first aspect of the present invention is a pixel
structure of an electroluminescence display device. The
structure includes: a luminescent region which exhibits a
luminescence upon application of an electric field; a cir-
cuitry region including at least a circuitry; and an optical
shielding structure provided between the luminescent region
and the circuitry region for shielding the circuitry region
from the luminescence from the luminescent region.

[0033] It is preferable that the optical shielding structure
includes a shielding wall which vertically extends from a
lower level than a circuitry of the circuitry region to a higher
level than the circuitry.

May 2, 2002

[0034] Tt is further preferable that the optical shielding
structure further includes a shielding layer which horizon-
tally extends under the circuitry region.

[0035] Tt is further more preferable that the shielding wall
vertically extends from a part of an upper surface of the
optical shielding structure, and a bottom of the shielding
wall is in contact with the part of the upper surface of the
optical shielding structure.

[0036] Tt is also preferable that the shielding wall partially
surrounds the luminescent region in a plan view.

[0037] Tt is also preferable that the shielding wall com-
pletely surrounds the luminescent region in a plan view.

[0038] Tt is also preferable that the shielding wall partially
surrounds the circuitry in a plan view.

[0039] Tt is also preferable that the shielding wall com-
pletely surrounds the circuitry in a plan view.

[0040] It is also preferable that the shielding wall has a top
level which is substantially the same as a wiring layer which
is electrically connected to the circuitry.

[0041] Ttis also preferable that the shielding wall has a top
level which is lower than an anode layer of the luminescent
region.

[0042] Ttis also preferable that the shielding wall has a top
level which is higher than an anode layer of the luminescent
region, and a bottom level which is lower than the anode
layer.

[0043] Tt is also preferable that the shielding wall is made
of a same material as a wiring layer which is electrically
connected to the circuitry.

[0044] Tt is also preferable that the circuitry comprises a
thin film transistor.

[0045] A second aspect of the present invention is an
active matrix organic electroluminescence display device
including a transparent substrate; a plurality of pixels
aligned over the transparent substrate. Each of the pixels
further includes: a luminescent region which exhibits a
luminescence upon application of an electric field; a cir-
cuitry region including at least a circuitry; and an optical
shielding structure provided between the luminescent region
and the circuitry region for shielding the circuitry region
from the luminescence from the luminescent region.

[0046] Tt is preferable that the optical shielding stricture
includes a shielding wall which vertically extends from a
lower level than a circuitry of the circuitry region to a higher
level than the circuitry.

[0047] Tt is further preferable that the optical shielding
structure further includes a shielding layer which horizon-
tally extends under the circuitry region.

[0048] Tt is further more preferable that the shielding wall
vertically extends from a part of an upper surface of the
optical shielding structure, and a bottom of the shielding
wall is in contact with the part of the upper surface of the
optical shielding structure.

[0049] Tt is moreover preferable that the shielding wall
partially surrounds the luminescent region in a plan view.
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[0050] Tt is also preferable that the shielding wall com-
pletely surrounds the luminescent region in a plan view.

[0051] Ttis also preferable that the shielding wall partially
surrounds the circuitry in a plan view.

[0052] Tt is also preferable that the shielding wall com-
pletely surrounds the circuitry in a plan view.

[0053] Ttis also preferable that the shielding wall has a top
level which is substantially the same as a wing layer which
is electrically connected to the circuitry.

[0054] Ttis also preferable that the shielding wall has a top
level which is lower than an anode layer of the luminescent
region.

[0055] Ttis also preferable that the shielding wall has a top
level which is higher than an anode layer of the luminescent
region, and a bottom level which is lower than the anode
layer.

[0056] Tt is also preferable that the shielding wall is made
of a same material as a wiring layer which is electrically
connected to the circuitry.

[0057] Tt is also preferable that the circuitry comprises a
thin film transistor.

[0058] A third aspect of the present invention is a method
of forming an optical shielding structure between a lumi-
nescent region and a circuitry region in a pixel of an
electroluminescence display device for shielding the cir-
cuitry region from a luminescence from the Iuminescent
region. The method comprises the stops of: selectively
forming an optical shielding layer over a substrate on the
circuitry region forming a first insulating layer over the
optical shielding layer and the substrate; forming a circuitry
over the first insulating layer on the circuitry region; forming
a second insulating layer over the circuitry and the first
insulating layer; forming at least a first contact hole, which
penetrates the second insulating layer and reaches a part of
the circuitry, and at least a second contact hole, which
penetrates the first and second insulating layers and reaches
a part of the optical shielding layer; selectively forming at
least a wiring layer electrically connected through the at
least first contact hole to the circuitry and also at least an
optical shielding wall within the at least second contact hole,
wherein the optical shielding wall is in contact with the
optical shielding layer.

[0059] Tt is also preferable that the sixth step of further
comprising the steps of: depositing an electrically conduc-
tive and optically shielding material over the second insu-
lating layer and also within the at least first contact hole and
the at least second contact hole; and selectively removing
the electrically conductive and optically shielding material
to form at least a wiring layer electrically connected to the
circuitry and also at least a optical shielding wall in contact
with the optical shielding layer.

[0060] Tt is also preferable that the at least second contact
hole partially surrounds the luminescent region in a plan
view.

[0061] Tt is also preferable that the at least second contact
hole completely surrounds the luminescent region in a plan
view.
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[0062] Tt is also preferable that the at least second contact
hole partially surrounds the circuitry in a plan view.

[0063] Tt is also preferable that the at least second contact
hole completely surrounds the circuitry in a plan view.

[0064] A fourth aspect of the present invention is a method
of forming an optical shielding structure between a lumi-
nescent region and a circuitry region in a pixel of an
electroluminescence display device for shielding the cir-
cuitry region from a luminescence from the luminescent
region. The method comprises the steps of: selectively
forming an optical shielding layer over a substrate on the
circuitry region; forming a first insulating layer over the
optical shielding layer and the substrate; forming a circuitry
over the first insulating layer on the circuitry region; forming
a second insulating layer over the circuitry and the first
insulating layer; forming at least a first contact hole, which
penetrates the first and second insulating layers and reaches
a part of the optical shielding layer; selectively forming at
least an optical shielding wall within the at least first contact
hole, wherein the optical shielding wall is in contact with the
optical shielding layer; forming a third insulating layer over
the at least optical shielding wall and the second insulating
layer; forming at least a second contact hole, which pen-
etrates the second and third insulating layer and reaches a
part of the circuitry; and selectively forming at least a wiring
layer electrically connected through the at least second
contact hole to the circuitry.

[0065] Tt is also preferable that the at least first contact
hole partially surrounds the luminescent region in a plan
view.

[0066] Tt is also preferable that the at least first contact
hole completely surrounds the luminescent region in a plan
View.

[0067] Tt is also preferable that the at least first contact
hole partially surrounds the circuitry in a plan view.

[0068] Tt is also preferable that the at least first contact
hole completely surrounds the circuitry in a plan view.

[0069] FIRST EMBODIMENT:

[0070] A first embodiment according to the present inven-
tion will be described in detail with reference to the draw-
ings. FIG. 4 is a fragmentary plan view of a single pixel of
an active matrix organic electroluminescence display device
in a first embodiment in accordance with the present inven-
tion. FIG. 5 is a fragmentary enlarged plan view illustrative
of a connecting portion between a thin film transistor and an
indium tin oxide film in each pixel of FIG. 4. FIG. 6 is a
fragmentary cross sectional elevation view illustrative of a
single pixel of an active matrix organic electroluminescence
display device, taken along an A-A' line of FIG. 4.

[0071] Each pixel is defined by row wirings 1 and column
wirings 2.
[0072] The pixel includes a circuit region and an organic

EL device 7. The circuit region includes a thin film transistor
3 and a capacitor if any. A gate electrode 14 of the thin film
transistor 3 is connected to the row wiring 1. One of
source/drain terminals of the thin film transistor 3 is con-
nected to the column wiring 2. Another of the source/drain
terminals of the thin film transistor 3 is connected to an
anode 19 of the organic EL device 7. A shielding wall 4 is
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provided along a circumference of a luminescence region 5,
so that the shielding wall 4 encompasses the luminescence
region 5.

[0073] The active matrix organic EL display device may
be fabricated as follows. A transparent substrate 9 is pre-
pared. A shielding layer made of a shielding material such as
WSi or a metal with a thickness of about 200 nanometers is
deposited by a sputtering method over the transparent sub-
strate 9. A resist pattern is then formed over the shielding
layer by use of a lithography technique. The shielding layer
is then selectively etched by using the resist patiern as a
mask, thereby to form a bottom shielding layer 10 over the
transparent substrate 9.

[0074] An insulating film 11 such as a silicon oxide film
having a thickness of about 600 nanometers is then depos-
ited by a CVD method over the bottom shielding layer 10
and the transparent substrate 9. An amorphous silicon film
having a thickness of about 60 nanometers is then deposited
by the CVD method over the insulating film 11. An impurity
is then doped into the amorphous silicon film. A heat
treatment such as a laser anneal is then carried out to make
the amorphous silicon film into a polysilicon film. A resist
pattern is then formed by a lithography technique over the
insulating film 11. The polysilicon film is selectively etched
by using the resist pattern as a mask to form a polysilicon
layer 12 over a thin film transistor formation region.

[0075] An insulating film and a WSi film with a thickness
of about 200 nanometers are sequentially deposited over the
polysilicon layer 12. A resist pattern is then formed over the
WSi film by a lithography technique. The insulating film and
the WSi film are selectively etched by using the resist pattern
as a mask, thereby to form a gate insulating film 13 and a
gate clectrode 14. An impurity is doped into the gate
electrode 14 and selected regions of the polysilicon laver 12.
As a result, a thin film transistor 3 is formed over the
transparent substrate 9.

[0076] The drawing illustrates a single thin film transistor.
Notwithstanding, it is possible, if any, that a plurality of the
thin film transistor 3 and capacitor may also be formed over
the transparent substrate 9.

[0077] An inter-layer insulator 15 such as a silicon oxide
film with a thickness of about 600 nanometers is deposited
by a CVD method over the thin film transistor 3 and the
insulating film 11. Source/drain contact holes are formed in
the inter-layer insulator 15, so that the contact holes are
positioned in source/drain contact regions. Further, a shield-
ing layer contact hole is formed in the inter-layer insulator
15 and the insulating film 11, so that shielding layer contact
hole is positioned over a peripheral region of the bottom
shielding layer 10. The shielding layer contact hole extends,
in a plan view, to form a trench groove which surrounds the
opening of the bottom shielding layer 10.

[0078] An electrically conductive and optically shielding
material such as aluminum is deposited at a thickness of
about 500 nanometers by a sputtering method, so that the
electrically conductive and optically shielding material is
filled within the source/drain contact holes and shielding
layer contact holes as well as extends over the inter-layer
insulator 15. The electrically conductive and optically
shielding material as deposited is in contact with the source
and drain of the thin film transistor 3 and connecting
portions 8 of the bottom shielding layer 10.
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[0079] A resist pattern is formed by a lithography tech-
nique over the electrically conductive and optically shield-
ing material. The electrically conductive and optically
shielding material is then selectively etched by using the
resist pattern as a mask, thereby to form wirings 16, source
and drain contacts 164 and an optically shielding wall 4. The
optically shielding wall 4 encompasses the luminescence
region 5. The optically shielding wall 4 is connected with the
connecting portions 8§ of the bottom shielding layer 10,
wherein the connecting portions 8 are adjacent to an opening
region of the bottom shielding layer 10. The opening region
of the bottom shielding layer 10 corresponds to the lumi-
nescence region 5.

[0080] The optically shielding wall 4 vertically extends
and the bottom shielding layer 10 horizontally extends. The
optically shielding wall 4 is provided for isolating the thin
film transistor 3 from the luminescence region 5. The
optically shielding wall 4 is higher than the thin film
transistor 3 for shielding the thin film transistor 3 from a
stray light which has been transmitted from the organic EL
device. The bottom shielding layer 10 extends under the thin
film transistor 3 for shielding the thin film transistor 3 from
a stray light which has been reflected at an interface of the
transparent substrate 9. The combination of the optically
shiclding wall 4 with the bottom shielding layer 10 forms a
three-dimensional optical shielding structure which shields
the thin film transistor 3 from any stray lights.

[0081] Further, the optically shielding wall 4 is provided
along an entirety of the circumference of the luminescence
region 5 in order to obtain a high shielding efficiency. It is
also possible to modify the optically shiclding wall 4, so that
the optically shielding wall 4 partially extends along a stray
light significant part of the circumference of the lumines-
cence region 5.

[0082] A planarized insulating layer 17 comprising lami-
nations of an organic film, a silicon oxide film and a nitride
film is then deposited over the wirings 16, the source and
drain contacts 16a and the optically shielding wall 4 as well
as over the inter-layer insulator 15. A contact hole is formed
in the planarized insulating layer 17 so that the contact hole
is positioned over a part of the source and drain contacts 16a.

[0083] An indium thin oxide film of a thickness of about
150 nanometers is deposited over the planarized insulating
layer 17 and also within the contact hole, so that the indium
thin oxide film within the contact hole is in contact with the
part of the source and drain contacts 16a. A resist pattern is
formed over the indium thin oxide film by a lithography
technique. The indium thin oxide film is selectively etched
by using the resist pattern as a mask, thereby forming an
anode 19 on a predetermined region. The anode 19 covers
the opening of the bottom shielding layer 10. The anode 19
extends on the luminescence region S. The anode 19 may be
made of an electrically conductive and optically transparent
material such as indium thin oxide or SnO2.

[0084] A resist layer 18 is formed over the planarized
insulating layer 17 and a peripheral region of the anode 19.
The resist layer 18 has, an opening which is positioned
inside of the circumference of the anode 19 and also inside
of a region defined by the optically shielding wall 4. The
opening of the resist layer 18 defines the luminescence
region 5. Namely, the optically shielding wall 4 encom-
passes the opening of the resist layer 18 defining the
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luminescence region 5. The circumference of the anode 19
encompasses the region defined by the optically shielding
wall 4. The optically shielding wall 4 isolates the lumines-
cence region 3 from the thin film transistor 3. The resist layer
18 has a tapered sectioned shape adjacent to the opening,
wherein the resist layer 18 gradually decreases in thickness
toward the opening.

[0085] A luminescence device layered structure 20 is
evaporated over the resist layer 18 and over the anode 19
exposed through the opening of the resist layer 18. The
luminescence device layered structure 20 comprises lami-
nations of a hole injection layer, a hole transport layer, a
luminescent layer and an electron transport layer. Those
layers are in the range of thickness from 10 nanometers to
50 nanometers. As a modification, it is possible that the
luminescence device layered structure 20 comprises lami-
nations of a hole transport layer, a luminescent layer and an
electron transport layer. As another modification, it is also
possible that the luminescence device layered structure 20
comprises laminations of a hole transport layer, a lumines-
cent layer, an electron transport layer and an electron injec-
tion layer. As still another modification, it is also possible
that the luminescence device layered structure 20 comprises
a single layered structure of a luminescent layer. If a matrix
color display is required, the luminescent layer is different in
material for respective pixels.

[0086] A cathode 21 is evaporated over the luminescence
device layered structure 20. The cathode 21 may have a
thickness of about 200 nanometers. Aluminum, magnesium-
indium alloy, aluminum-lithium alloy are available for the
material of the cathode 21. As a result, the pixel of the
organic EL display device is completed.

[0087] The active matrix organic EL display device also
includes a power and a peripheral circuit which are not
illustrated in the drawings. The active matrix organic EL
display device also includes a scaling structure and a sup-
porting structure which are not illustrated in the drawings.

[0088] In this embodiment, the wirings 16 serving as the
row wirings 1 and the column wirings 2 are provided at a
single level, so that the crossing point between the row
wirings 1 and the column wirings 2 has a bridge structure
which utilizes the WSi layer which has been formed at the
same time when the gate electrode has been formed. It is,
however, possible as a modification that the row wirings 1
and the column wirings 2 are formed at different levels,
wherein the wirings 16 comprise multi-level wirings.

[0089] The luminescence device layered structure 20
exhibits a luminescence but only in a region applied with an
electric field. The resist layer 18 prevents the luminescence
device layered structure 20 from being applied with the
electric field. The luminescence device layered structure 20
existing in the opening of the resist layer 18 is sandwiched
between the anode 19 and the cathode 21 and applied with
the electric field. The luminescence device layered structure
20, existing in the opening of the resist layer 18, exhibits a
luminescence. This luminescence is omnidirectional.

[0090] As described above, the optically shielding wall 4
is provided for isolating the thin film transistor 3 from the
luminescence region 5. The optically shielding wall 4 ver-
tically extends from the same level as the bottom shielding
layer 10 to the same level as the wirings 16. Namely, the
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optically shielding wall 4 vertically extends from a lower
level than the bottom of the thin film transistor 3 and a higher
level than the top of the thin film transistor 3. Further, the
bottom shielding layer 10 extends under the thin film
transistor 3. The combination of the optically shielding wall
4 with the bottom shielding layer 10 shields the circuit
region including the thin film transistor 3 from any stray
lights which have been scattered in the substrate 9, the
insulating layer 11 and the inter-layer insulator 15; or
reflected by interfaces between them or reflected from the
substrate 9. As a result, the circuit including the thin film
transistor 3 is free from any malfunction due to the stray
light. The active matrix organic EL device is free from any
defective display.

[0091] In the above embodiment, the optically shielding
wall 4 is provided along the entirety of the circumference of
the luminescence region 3 in order to obtain a high shielding
efficiency. It is also possible to modify the optically shield-
ing wall 4, so that the optically shielding wall 4 partially
extends along a stray light significant part of the circumfer-
ence of the luminescence region 5.

[0092] In the above embodiment, the optically shiclding
wall 4 is aligned to the circumferential line 6 of the anode
19 in consideration of a margin for exposure process, so that
the circumferential line 6 of the anode 19 is not out of the
optically shielding wall 4, and also a possible larger area of
the luminescence region 5 is ensured. The relation in posi-
tion between the optically shielding wall 4 and the circum-
ferential line 6 of the anode 19 may, however, be optional.

[0093] In the above embodiment, the optically shielding
wall 4 is formed at the same process for forming the source
and drain contacts 16a and the wirings 16, provided that the
optically shielding wall 4 is made of the same material as the
source and drain contacts 16a and the wirings 16. No
additional process is needed for forming the optically shield-
ing wall 4.

[0094] Tt is, however, possible as a modification that the
optically shielding wall 4 is made of a different optically
shielding material from the source and drain contacts 16a
and the wirings 16. Metals or organic materials having
optically shielding functions may be available for the opti-
cally shielding wall 4. Organic materials containing coloring
materials are available.

[0095] The sectional shape of the optically shielding wall
4 is illustrated as becoming narrower downwardly because
the shielding layer contact hole is slightly tapered down-
wardly due to etching conditions. The tapered sectional
shape of the optically shielding wall 4 is thus optional,
provided that the narrowest portion of the optically shielding
wall 4 is sufficient for shielding the stray light.

[0096] SECOND EMBODIMENT:

[0097] A second embodiment according to the present
invention will be described in detail with reference to the
drawings. FIG. 7 is a fragmentary enlarged plan view
illustrative of a connecting portion between a thin film
transistor and an indium tin oxide film in each pixel of an
active matrix organic electroluminescence display device in
a second embodiment in accordance with the present inven-
tion. FIG. 8 is a fragmentary cross sectional elevation view
illustrative of a single pixel of an active matrix organic
electroluminescence display device, taken along a B-B' line
of FIG. 7.
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[0098] Each pixel is defined by row wirings 1 and column
wirings 2. The pixel includes a circuit region and an organic
EL device 7. The circuit region includes a thin film transistor
3 and a capacitor if any. A gate electrode 14 of the thin film
transistor 3 is connected to the row wiring 1. One of
source/drain terminals of the thin film transistor 3 is con-
nected to the column wiring 2. Another of the source/drain
terminals of the thin film transistor 3 is connected to an
anode 19 of the organic EL device 7. A shielding wall 4 is
provided around a thin film transistor 3, so that the shielding
wall 4 encompasses the circuit region.

[0099] The active matrix organic EL display device may
be fabricated as follows. A transparent substrate 9 is pre-
pared. A shielding layer made of a shielding material such as
WSi or a metal with a thickness of about 200 nanometers is
deposited by a sputtering method over the transparent sub-
strate 9. A resist pattern is then formed over the shielding
layer by use of a lithography technique. The shielding layer
is then selectively etched by using the resist pattern as a
mask, thereby to form a bottom shielding layer 10 over the
transparent substrate 9.

[0100] An insulating film 11, such as a silicon oxide film
having a thickness of about 600 nanometers is then depos-
ited by a CVD method over the bottom shielding layer 10
and the transparent substrate 9. An amorphous silicon film
having a thickness of about 60 nanometers is then deposited
by the CVD method over the insulating film 11. An impurity
is then doped into the amorphous silicon film. A heat
treatment such as a laser anneal is then carried out to make
the amorphous silicon film into a polysilicon film. A resist
pattern is then formed by a lithography technique over the
insulating film 11. The polysilicon film is selectively etched
by using the resist pattern as a mask to form a polysilicon
layer 12 over a thin film transistor formation region.

[0101] An insulating film and a WSi film with a thickness
of about 200 nanometers are sequentially deposited over the
polysilicon layer 12. A resist pattern is then formed over the
WS film by a lithography technique. The insulating film and
the WSi film are selectively etched by using the resist pattern
as a mask, thereby to form a gate insulating film 13 and a
gate clectrode 14. An impurity is doped into the gate
clectrode 14, As a result, a thin film transistor 3 is formed
over the transparent substrate 9.

[0102] The drawing illustrates a single thin film transistor.
Notwithstanding, it is possible, if any, that a plurality of the
thin film transistor 3 and capacitor may also he formed over
the transparent substrate 9.

[0103] An inter-layer insulator 15 such as a silicon oxide
film is deposited by a CVD method over the thin film
transistor 3 and the insulating film 11. A shielding layer
contact hole is formed in the inter-layer insulator 15 and the
insulating film 11, so that shielding layer contact hole is
positioned over the bottom shielding layer 10. The shielding
layer contact hole extends, in a plan view, to form a square
shaped trench groove which surrounds the thin film transis-
tor 3.

[0104] An electrically conductive and optically shielding
material such as aluminum is deposited by a sputtering
method, so that the electrically conductive and optically
shielding material is filled within the shielding layer contact
hole as well as extends over the inter-layer insulator 15. The
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electrically conductive and optically shielding material as
deposited is in contact with connecting portions 8 of the
bottom shielding layer 10.

[0105] A resist pattern is formed by a lithography tech-
nique over the electrically conductive and optically shield-
ing material. The electrically conductive and optically
shielding material is then selectively etched by using the
resist pattern as a mask, thereby to form an optically
shielding wall 4. The optically shielding wall 4 encompasses
the thin film transistor 3. The optically shielding wall 4 is
connected with the connecting portions 8 of the bottom
shielding layer 10, wherein the connecting portions 8 are
around the thin film transistor in a plan view.

[0106] The optically shielding wall 4 vertically extends
and the bottom shielding layer 10 horizontally extends. The
optically shielding wall 4 is provided for isolating the thin
film transistor 3 from the luminescence region 5. The
optically shielding wall 4 is higher than the thin film
transistor 3 for shielding the thin film transistor 3 from a
stray light which has been transmitted from the organic EL
device. The bottom shielding layer 10 extends under the thin
film transistor 3 for shielding the thin film transistor 3 from
a stray light which has been reflected at an interface of the
transparent substrate 9. The combination of the optically
shielding wall 4 with the bottom shielding layer 10 forms a
three-dimensional optical shielding structure which shields
the thin film transistor 3 from any stray lights.

[0107] Further, the optically shielding wall 4 is provided
along an entirety of the circumference of the thin film
transistor 3 in order to obtain a high shielding efficiency. It
is also possible to modify the optically shielding wall 4, so
that the optically shielding wall 4 partially extends along a
stray light significant part of the circumference of the thin
film transistor 3.

[0108] An additional inter-layer insulator 154 is also
deposited by a CVD method over the inter-layer insulator 15
and the top of the optically shielding wall 4. Contact holes
are formed in the additional inter-layer insulator 154 and the
inter-layer insulator 15. A wiring material such as aluminum
is deposited by a sputtering method so that the wiring
material fills the contact holes and extends over the addi-
tional inter-layer insulator 15a. A resist pattern is formed by
using a lithography technique over the deposited wiring
material. The deposited wiring material is selectively etched
by using the resist pattern as a mask to form wirings 16.

[0109] A planarized insulating layer 17 comprising lami-
nations of an organic film, a silicon oxide film and a nitride
film is then deposited over the wirings 16 and the optically
shiclding wall 4 as well as over the additional inter-layer
insulator 15a. A contact hole is formed in the planarized
insulating layer 17 so that the contact hole is positioned over
a part of the source and drain contacts.

[0110] An indium thin oxide film of a thickness of about
150 nanometers is deposited over the planarized insulating
layer 17 and also within the contact hole, so that the indium
thin oxide film within the contact hole is in contact with the
part of the source and drain contacts. A resist patter is formed
over the indium thin oxide film by a lithography technique.
The indium thin oxide film is selectively etched by using the
resist pattern as a mask, thereby forming an anode 19 on a
predetermined region. The anode 19 covers the opening of
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the bottom shielding layer 10. The anode 19 extends on the
luminescence region 3. The anode 19 may be made of an
electrically conductive and optically transparent material
such as indium thin oxide or SnO2.

[0111] A resist layer 18 is formed over the planarized
insulating layer 17 and a peripheral region of the anode 19.
The resist layer 18 has an opening which is positioned inside
of the circumference of the anode 19 and also inside of a
region defined by the optically shielding wall 4. The opening
of the resist layer 18 defines the luminescence region 5.
Namely, the optically shielding wall 4 encompasses the
opening of the resist layer 18 defining the luminescence
region 3. The circumference of the anode 19 encompasses
the region defined by the optically shielding wall 4. The
optically shielding wall 4 isolates the luminescence region 5
from the thin film transistor 3. The resist layer 18 has a
tapered sectioned shape adjacent to the opening, wherein the
resist layer 18 gradually decreases in thickness toward the
opening.

[0112] A Iuminescence device layered structure 20 is
evaporated over the resist layer 18 and over the anode 19
exposed through the opening of the resist layer 18. The
luminescence device layered structure 20 comprises lami-
nations of a hole injection layer, a hole transport layer, a
luminescent layer and an electron transport layer. Those
layers are in the range of thickness from 10 nanometers to
50 nanometers. As a modification, it is possible that the
luminescence device layered structure 20 comprises lami-
nations of a hole transport layer, a luminescent layer and an
electron transport layer. As another modification, it is also
possible that the luminescence device layered structure 20
comprises laminations of a hole transport layer, a lumines-
cent layer, an electron transport layer and an electron injec-
tion layer. As still another modification, it is also possible
that the luminescence device layered structure 20 comprises
a single layered structure of a luminescent layer. If a matrix
color display is required, the luminescent layer is different in
material for respective pixels.

[0113] A cathode 21 is evaporated over the luminescence
device layered structure 20. The cathode 21 may have a
thickness of about 200 nanometers. Aluminum, magnesium-
indium alloy, aluminum-lithium alloy are available for the
material of the cathode 21. As a result, the pixel of the
organic EL display device is completed.

[0114] The active matrix organic EL display device also
includes a power and a peripheral circuit which are not
illustrated in the drawings. The active matrix organic EL
display device also includes a sealing structure and a sup-
porting structure which are not illustrated in the drawings.

[0115] In this embodiment, the wirings 16 serving as the
row wirings 1 and the column wirings 2 are provided at a
single level, so that the crossing point between the row
wirings 1 and the column wirings 2 has a bridge structure
which utilizes the WSi layer which has been formed at the
same time when the gate electrode has been formed. It is,
however, possible as a modification that the row wirings 1
and the column wirings 2 are formed at different levels,
wherein the wirings 16 comprise multi-level wirings.

[0116] The luminescence device layered structure 20
exhibits a luminescence but only in a region applied with an
electric field. The resist layer 18 prevents the luminescence
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device layered structure 20 from being applied with the
electric field. The luminescence device layered structure 20
existing in the opening of the resist layer 18 is sandwiched
between the anode 19 and the cathode 21 and applied with
the electric field. The luminescence device layered structure
20, existing in the opening of the resist layer 18, exhibits a
luminescence. This luminescence is omnidirectional.

[0117] As described above, the optically shielding wall 4
is provided for isolating the thin film transistor 3 from the
luminescence region 5. The optically shielding wall 4 ver-
tically extends from the same level as the bottom shielding
layer 10 to a higher level than the top of the thin film
transistor 3. Namely, the optically shielding wall 4 vertically
extends from a lower level than the bottom of the thin film
transistor 3 and a higher level than the top of the thin film
transistor 3. Further, the bottom shielding layer 10 extends
under the thin film transistor 3. The combination of the
optically shielding wall 4 with the bottom shielding layer 10
shields the circuit region including the thin film transistor 3
from any stray lights which have been scattered in the
substrate 9, the insulating layer 11 and the inter-layer
insulator 15 or reflected by interfaces between them or
reflected from the substrate 9. As a result, the circuit
including the thin film transistor 3 is free from any mal-
function due to the stray light. The active matrix organic EL
device is free from any defective display.

[0118] In the above embodiment, the optically shielding
wall 4 is provided along the circumference of the thin film
transistor 3 in order to obtain a high shielding efficiency. It
is also possible to modify the optically shielding wall 4, so
that the optically shielding wall 4 partially extends along a
stray light significant part of the circumference of the thin
film transistor 3.

[0119] It is, however, possible as a modification that the
optically shielding wall 4 is made of a different optically
shielding material from the source and drain contacts 16a
and the wirings 16. Metals or organic materials having
optically shielding functions may be available for the opti-
cally shielding wall 4. Organic materials containing coloring
materials are available.

[0120] The sectional shape of the optically shielding wall
4 is illustrated as becoming narrower downwardly because
the shielding layer contact holes are slightly tapered down-
wardly due to etching conditions. The tapered sectional
shape of the optically shielding wall 4 is thus optional,
provided that the narrowest portion of the optically shielding
wall 4 is sufficient for shielding the stray light.

[0121] Further, it is also possible to modify the optically
shielding wall 4, so that the optically shiclding wall 4 is
provided along the circumference of the thin film transistor
3 except for the wiring 16, so that the top of the optically
shielding wall 4 lies the same level as the wiring 16, and the
optically shielding wall 4 may be formed at the same process
for forming the gate contact and the wiring 16.

[0122] There is no restriction or limitation to the relation
in position between the anode 19 and the optically shielding
wall 4, except adjacent to the thin film transistor 3. This
allows a large freedom in design to the pixel structure.

[0123] Further, the above structure is suitable for ensuring
a larger ratio in area of a luminescence region to a pixel
region as compared to the first embodiment.
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[0124] THIRD EMBODIMENT:

[0125] A third embodiment according to the present inven-
tion will he described in detail with reference to the draw-
ings. FIG. 9 is a fragmentary enlarged plan view illustrative
of a connecting portion between a thin film transistor and an
indium tin oxide film in each pixel of an active matrix
organic electroluminescence display device in a third
embodiment in accordance with the present invention. FIG.
10 is a fragmentary cross sectional elevation view illustra-
tive of a single pixel of an active matrix organic electrolu-
minescence display device, taken along a C-C' line of FIG.

9.

[0126] Each pixelis defined by row wirings 1 and column
wirings 2. The pixel includes a circuit region and an organic
EL device 7. The circuit region includes a thin film transistor
3 and a capacitor if any. A gate electrode 14 of the thin film
transistor 3 is connected to the row wiring 1. One of
source/drain terminals of the thin film transistor 3 is con-
nected to the column wiring 2. Another of the source/drain
terminals of the thin film transistor 3 is connected lo an
anode 19 of the organic EL device 7. A shielding wall 4 is
provided along a circumference of a luminescence region 3,
so that the shielding wall 4 encompasses the luminescence
region 5, and the shielding wall 4 also surrounds the anode
19. The top level of the shielding wall 4 is higher than the
anode 19 and the luminescence region 5.

[0127] The active matrix organic EL display device may
be fabricated as follows. A transparent substrate 9 is pre-
pared. A shielding layer made of a shielding material such as
WSi or a metal with a thickness of about 200 nanometers is
deposited by a sputtering method over the transparent sub-
strate 9. A resist pattern is then formed over the shielding
layer by use of a lithography technique. The shielding layer
is then selectively etched by using the resist pattern as a
mask, thereby to form a bottom shielding layer 10 over the
transparent substrate 9.

[0128] An insulating film 11 such as a silicon oxide film
having a thickness of about 600 nanometers is then depos-
ited by a CVD method over the bottom shielding layer 10
and the transparent substrate 9. An amorphous silicon film
having a thickness of about 60 nanometers is then deposited
by the CVD method over the insulating film 11. An impurity
is then doped into the amorphous silicon film. A heat
treatment such as a laser anneal is then carried out to make
the amorphous silicon film into a polysilicon film. A resist
pattern is then formed by a lithography technique over the
insulating film 11. The polysilicon film is selectively etched
by using the resist pattern as a mask to form a polysilicon
layer 12 over a thin film transistor formation region.

[0129] An insulating film and a WSi film with a thickness
of about 200 nanometers are sequentially deposited over the
polysilicon layer 12. A resist pattern is then formed over the
WSi film by a lithography technique. The insulating film and
the WSi film are selectively etched by using the resist pattern
as a mask, thereby to form a gate insulating film 13 and a
gate electrode 14. An impurity is doped into the gate
electrode 14 and selected regions of the polysilicon layer 12.
As a result, a thin film transistor 3 is formed over the
transparent substrate 9.

[0130] The drawing illustrates a single thin film transistor.
Notwithstanding, it is possible, if any, that a plurality of the
thin film transistor 3 and capacitor may also be formed over
the transparent substrate 9.
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[0131] An anode 19 of an indium thin oxide film is
selectively formed over the insulating layer 11, so that a part
of the anode 19 is in contact with a part of the polysilicon
layer 12. The anode 19 covers the opening of the bottom
shielding layer 10. The anode 19 extends on the lumines-
cence region 5. The anode 19 may be made of an electrically
conductive and optically transparent material such as indium
thin oxide or Sn0O2. The anode 19 and the polysilicon layer
12 overly the insulating layer 11.

[0132] An inter-layer insulator 15 such as a silicon oxide
film is deposited by a CVD method over the thin film
transistor 3 and the insulating film 11 as well as a part of the
anode 19. Source/drain contact holes are formed in the
inter-layer insulator 15, so that the contact holes are posi-
tioned in source/drain contact regions. Further, a shielding
layer contact hole is formed in the inter-layer insulator 15
and the insulating film 11, so that shielding layer contact
hole is positioned over a peripheral region of the bottom
shielding layer 10. The shielding layer contact hole extends,
in a plan view, to form a trench groove which surrounds the
opening of the bottom shielding layer 10.

[0133] An electrically conductive and optically shielding
material such as aluminum is deposited by a sputtering
method, so that the electrically conductive and optically
shielding material is filled within the source/drain contact
holes and shielding layer contact holes as well as extends
over the inter-layer insulator 15. The electrically conductive
and optically shielding material as deposited is in contact
with the source and drain of the thin film transistor 3 and
connecting portions 8§ of the bottom shielding layer 10.

[0134] A resist pattern is formed by a lithography tech-
nique over the electrically conductive and optically shield-
ing material. The electrically conductive and optically
shiclding material is then selectively etched by using the
resist pattern as a mask, thereby to form wirings 16, source
and drain contacts 16a and an optically shielding wall 4. The
optically shielding wall 4 encompasses the anode 19. The
optically shielding wall 4 is connected with the connecting
portions 8 of the bottom shielding layer 10, wherein the
connecting portions 8 are adjacent to an opening region of
the bottom shielding layer 10. The opening region of the
bottom shielding layer 10 encompasses the Iuminescence
region 3.

[0135] The optically shielding wall 4 vertically extends
and the bottom shielding layer 10 horizontally extends. The
optically shielding wall 4 is provided for isolating the thin
film transistor 3 from the luminescence region 5. The
optically shielding wall 4 vertically extends from a lower
level than the thin film transistor 3 and the anode 19 to a
higher level than the thin film transistor 3 and the anode 19
for shielding the thin film transistor 3 from a stray light
which has been propagated through the anode 19 made of
indium tin oxide. The bottom shielding layer 10 extends
under the thin film transistor 3 for shielding the thin film
transistor 3 from a stray light which has been reflected at an
interface of the transparent substrate 9. The combination of
the optically shielding wall 4 with the bottom shielding layer
10 forms a three-dimensional optical shielding structure
which shields the thin film transistor 3 from any stray lights.

[0136] Further, the optically shielding wall 4 is provided
along an entirety of the circumference of the luminescence
region § in order to obtain a high shielding efficiency, It is
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also possible to modify the optically shielding wall 4, so that
the optically shielding wall 4 partially extend, along a stray
light significant part of the circumference of the lumines-
cence region 3.

[0137] A resist layer 18 is formed over the inter-layer
insulator 15 and a peripheral region of the anode 19. The
resist layer 18 has art opening which is positioned inside of
the circumference of the anode 19 and also inside of a region
defined by the optically shielding wall 4. The opening of the
resist layer 18 defines the luminescence region 5. Namely,
the optically shielding wall 4 encompasses the opening of
the resist layer 18 defining the luminescence region 5. The
region defined by the optically shielding wall 4 encompasses
the circumference of the anode 19. The optically shielding
wall 4 isolates the luminescence region 3 from the thin film
transistor 3. The resist layer 18 has a tapered sectioned shape
adjacent to the opening, wherein the resist layer 18 gradually
decreases in thickness toward the opening.

[0138] A luminescence device layered structure 20 is
evaporated over the resist layer 18 and over the anode 19
exposed through the opening of the resist layer 18. The
luminescence device layered structure 20 comprises lami-
nations of a hole injection layer, a hole transport layer, a
luminescent layer and an electron transport layer. Those
layers are in the range of thickness from 10 nanometers to
50 nanometers. As a modification, it is possible that the
luminescence device layered structure 20 comprises lami-
nations of a hole transport layer, a luminescent layer and an
electron transport layer. As another modification, it is also
possible that the luminescence device layered structure 20
comprises laminations of a hole transport layer, a lumines-
cent layer, an electron transport layer and an electron injec-
tion layer. As still another modification, it is also possible
that the luminescence device layered structure 20 comprises
a single layered structure of a luminescent layer. If a matrix
color display is required, the luminescent layer is different in
material for respective pixels.

[0139] A cathode 21 is evaporated over the luminescence
device layered structure 20. The cathode 21 may have a
thickness of about 200 nanometers. Aluminum, magnesium-
indium alloy, aluminum-lithium alloy are available for the
material of the cathode 21. As a result, the pixel of the
organic EL display device is completed.

[0140] The active matrix organic EL display device also
includes a power and a peripheral circuit which are not
illustrated in the drawings. The active matrix organic EL
display device also includes a scaling structure and a sup-
porting structure which are not illustrated in the drawings.

[0141] In this embodiment, the wirings 16 serving as the
row wirings 1 and the column wirings 2 are provided at a
single level, so that the crossing point between the row
wirings 1 and the column wirings 2 has a bridge structure
which utilizes the WSi layer which has been formed at the
same time when the gate electrode has been formed. It is,
however, possible as a modification that the row wirings 1
and the column wirings 2 are formed at different levels,
wherein the wirings 16 comprise multi-level wirings.

[0142] The luminescence device layered structure 20
exhibits a luminescence but only in a region applied with an
electric field. The resist layer 18 prevents the luminescence
device layered structure 20 from being applied with the

May 2, 2002

electric field. The luminescence device layered structure 20
existing in the opening of the resist layer 18 is sandwiched
between the anode 19 and the cathode 21 and applied with
the electric field. The luminescence device layered structure
20, existing in the opening of the resist layer 18, exhibits a
luminescence. This luminescence is omnidirectional.

[0143] As described above, the optically shielding wall 4
is provided for isolating the thin film transistor 3 from the
luminescence region 5. The optically shielding wall 4 ver-
tically extends from the same level as the bottom shielding
layer 10 to the same level as the wirings 16. Namely, the
optically shielding wall 4 vertically extends from a lower
level than the bottom of the thin film transistor 3 and a higher
level than the top of the thin film transistor 3. Further, the
bottom shielding layer 10 extends under the thin film
transistor 3. The combination of the optically shielding wall
4 with the bottom shielding layer 10 shields the circuit
region including the thin film transistor 3 from any stray
lights which have been scattered in the substrate 9, the
insulating layer 11 and the inter-layer insulator 15 or
reflected by interfaces between them or reflected from the
substrate 9. As a result, the circuit including the thin film
transistor 3 is free from any malfunction due to the stray
light. The active matrix organic ET, device is free from any
defective display.

[0144] In the above embodiment, the optically shielding
wall 4 is provided along the entirety of the circumference of
the luminescence region 5 in order to obtain a high shielding
efficiency. It is also possible to modify the optically shield-
ing wall 4, so that the optically shielding wall 4 partially
extends along a stray light significant part of the circumfer-
ence of the luminescence region 5.

[0145] In the above embodiment, the optically shielding
wall 4 is formed at the same process for forming the source
and drain contacts 16a and the wirings 16, provided that the
optically shielding wall 4 is made of the same material as the
source and drain contacts 16a and the wirings 16. No
additional process is needed for forming the optically shield-
ing wall 4.

[0146] Tt is, however, possible as a modification that the
optically shielding wall 4 is made of a different optically
shielding material from the source and drain contacts 16a
and the wirings 16. Metals or organic materials having
optically shielding functions may be available for the opti-
cally shielding wall 4. Organic materials containing coloring
materials are available.

[0147] The sectional shape of the optically shielding wall
4 is illustrated as becoming narrower downwardly because
the shielding layer contact hole is slightly tapered down-
wardly due to etching conditions. The tapered sectional
shape of the optically shielding wall 4 is thus optional,
provided that the narrowest portion of the optically shielding
wall 4 is sufficient for shielding the stray light.

[0148] Although the invention has been described above
in connection with several preferred embodiments therefore
it will be appreciated that those embodiments have been
provided solely for illustrating the invention, and not in a
limiting sense. Numerous modifications and substitutions of
equivalent materials and techniques will be readily apparent
to those skilled in the art after reading the present applica-
tion, and all such modifications and substitutions are
expressly understood to fall within the true scope and spirit
of the appended claims.
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What is claimed is:
1. A pixel structure of an electroluminescence display
device, said structure including;

a luminescent region which exhibits a luminescence upon
application of an electric field;

a circuitry region including at least a circuitry; and

an optical shielding structure provided between said lumi-
nescent region and said circuitry region for shielding
said circuitry region from said luminescence from said
luminescent region.

2. The pixel structure as claimed in claim 1, wherein said
optical shielding structure includes a shielding wall which
vertically extend, from a lower level than a circuitry of said
circuitry region to a higher level than said circuitry.

3. The pixel structure as claimed in claim 2, wherein said
optical shielding structure further includes a shielding layer
which horizontally extends under said circuitry region.

4. The pixel structure as claimed in claim 3, wherein said
shielding wall vertically extends from a part of an upper
surface of said optical shielding structure, and a bottom of
said shielding wall is in contact with said part of said upper
surface of said optical shielding structure.

5. The pixel structure as claimed in claim 2, wherein said
shielding wall partially surrounds said luminescent region in
a plan view.

6. The pixel structure as claimed in claim 2, wherein said
shielding wall completely surrounds said luminescent region
in a plan view.

7. The pixel structure as claimed in claim 2, wherein said
shielding wall partially surrounds said circuitry in a plan
View.

8. The pixel structure as claimed in claim 2, wherein said
shielding wall completely surrounds said circuitry in a plan
VIEW.

9. The pixel structure as claimed in claim 2, wherein said
shielding wall has a top level which is substantially the same
as a wiring layer which is electrically connected to said
circuitry.

10. The pixel structure as claimed in claim 2, wherein said
shielding wall has a top level which is lower than an anode
layer of said luminescent region.

11. The pixel structure as claimed in claim 2, wherein said
shielding wall has a top level which is higher than an anode
layer of said luminescent region, and a bottom level which
is lower than said anode layer.

12. The pixel structure as claimed in claim 2, wherein said
shielding wall is made of a same material as a wiring layer
which is electrically connected to said circuitry.

13. The pixel structure as claimed in claim 1, wherein said
circuitry comprises a thin film transistor.

14. An active matrix organic electroluminescence display
device including:

a transparent substrate;

a plurality of pixels aligned over said transparent sub-
strate, each of said pixels further including;

a luminescent region which exhibits a luminescence upon
application of an electric field,;

a circuitry region including at least a circuitry; and
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an optical shielding structure provided between said lumi-
nescent region and said circuitry region for shielding
said circuitry region from said luminescence from said
luminescent region.

15. The active matrix organic electroluminescence dis-
play device as claimed in claim 14, wherein said optical
shielding structure includes a shielding wall which vertically
extends from a lower level than a circuitry of said circuitry
region to a higher level than said circuitry.

16. The active matrix organic electroluminescence dis-
play device as claimed in claim 15, wherein said optical
shielding structure further includes a shielding layer which
horizontally extends under said circuitry region.

17. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall vertically extends from a part of an upper surface of
said optical shielding structure, and a bottom of said shield-
ing wall is in contact with said part of said upper surface of
said optical shielding structure.

18. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall partially surrounds said luminescent region in a plan
View.

19. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall completely surrounds said luminescent region in a plan
View.

20. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall partially surrounds said circuitry in a plan view.

21. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall completely surrounds said circuitry in a plan view.

22. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall has a top level which is substantially the same as a
wiring layer which is electrically connected to said circuitry.

23. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall has a top level which is lower than an anode layer of
said luminescent region.

24. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall has a top level which is higher than an anode layer of
said luminescent region, and a bottom level which is lower
than said anode layer.

25. The active matrix organic electroluminescence dis-
play device as claimed in claim 16, wherein said shielding
wall is made of a same material as a wiring layer which is
electrically connected to said circuitry.

26. The active matrix organic electroluminescence dis-
play device as claimed in claim 15, wherein said circuitry
comprises a thin film transistor.

27. A method of forming an optical shielding structure
between a luminescent region and a circuitry region in a
pixel of an electroluminescence display device for shielding
said circuitry region from a luminescence from said lumi-
nescent region, said method comprising the steps of:

selectively forming an optical shielding layer over a
substrate on said circuitry region;

forming a first insulating layer over said optical shielding
layer and said substrate;
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forming a circuitry over said first insulating layer on said
circuitry region;

forming a second insulating layer over said circuitry and
said first insulating layer;

forming at least a first contact hole, which penetrates said
second insulating layer and reaches a part of said
circuitry, and at least a second contact hole, which
penetrates said first and second insulating layers and
reaches a part of said optical shielding layer;

selectively forming at least a wiring layer electrically
connected through said at least first contact hole to said
circuitry and also at least an optical shiclding wall
within said at least second contact hole, wherein said
optical shielding wall is in contact with said optical
shielding layer.

28. The method as claimed in claim 27, wherein said sixth

step of further comprising the steps of:

depositing an electrically conductive and optically shield-
ing material over said second insulating layer and also
within said at least first contact hole and said at least
second contact hole; and

selectively removing said electrically conductive and
optically shielding material to form at least a wiring
layer electrically connected to said circuitry and also at
least a optical shielding wall in contact with said optical
shielding layer.

29. The method as claimed 1n claim 27, wherein said at
least second contact hole partially surrounds said lumines-
cent region in a plan view.

30. The method as claimed in claim 27, wherein said at
least second contact hole completely surrounds said lumi-
nescent region in a plan view.

31. The method as claimed 1n claim 27, wherein said at
least second contact hole partially surrounds said circuitry in
a plan view.

32. The method as claimed in claim 31, wherein said at
least second contact hole completely surrounds said circuitry
in a plan view.

33. A method of forming an optical shielding structure
between a luminescent region and a circuitry region in a
pixel of an electroluminescence display device for shielding
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said circuitry region from a luminescence from said lumi-
nescent region, said method comprising the steps of:

selectively forming an optical shielding layer over a
substrate on said circuitry region;

forming a first insulating layer over said optical shielding
layer and said substrate;

forming a circuitry over said first insulating layer on said
circuitry region;

forming a second insulating layer over said circuitry and
said first insulating layer;

forming at least a first contact hole, which penetrates said
first and second insulating layers and reaches a part of
said optical shielding layer;

selectively forming at least an optical shielding wall
within said at least first contact hole, wherein said
optical shielding wall is in contact with said optical
shielding layer;

forming a third insulating layer over said at least optical
shielding wall and said second insulating layer;

forming at least a second contact hole, which penetrates
said second and third insulating layer and reaches a part
of said circuitry; and

selectively forming at least a wiring layer electrically
connected through said at least second contact hole to
said circuitry.

34. The method as claimed in claim 33, wherein said at
least first contact hole partially surrounds said luminescent
region in a plan view.

35. The method as claimed in claim 33, wherein said at
least first contact hole completely surrounds said lumines-
cent region in a plan view.

36. The method as claimed in claim 33, wherein said at
least first contact hole partially surrounds said circuitry in a
plan view.

37. The method as claimed 1n claim 31, wherein said at
least first contact hole completely surrounds said circuitry in
a plan view.
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