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ELECTROLUMINESCENCE DEVICE
HAVING STACKED CAPACITORS

FIELD OF THE INVENTION

This invention relates in general to an electroluminescence
device and, more particularly, to a storage capacitor of an
electroluminescence device and a method for forming the
storage capacitor.

BACKGROUND OT' TIIE INVENTION

An clectroluminescence (“FI.”) device is a device which
makes use of the phenomenon of electroluminescence to emit
light. An EL device generally includes thin film transistors
(“TFTs”) and light-emitting diodes (“LEDs”). Each LED
further includes a light-emitting layer. If the light-emitting
layer contains organic light-emitting material, the device is
referred 10 as an organic EL device. When a current passes

between a cathode and an anode of the LED device, light is 2

emitted from the light-emitting layer.

Generally, an active matrix organic light emitting diode
(“OLED”) device or a polymer light emitting diode
(“PLED”) device, either voltage-driven or current-driven,

includes an array of pixels, where each pixel comprises a set 2

of sub-pixels. Tach sub-pixel further includes a switching
transistor, a driving transistor and a storage capacitor. If
charging conditions permit, it is desirable to design a storage
capacitor with a large capacitance in order to avoid an issue of
gray scale fading due to crosstalk or feed-through effect. For
bottom-emission pixels, a storage capacitor having a greater
capacitance may disadvantageously result in a smaller aper-
ture ratio. In OLED pixels, thin film transistors, scan lines,
data lines and power lines included therein may further
reduce the aspect ratio. Tt is thus desirable to have a storage
capacitor that includes improved capacitance in a limited
area.

SUMMARY OF THE INVENTION

Consistent with embodiments of the present invention,
there is provided an electroluminescence (CL) device that
includes a substrate and a plurality of pixels formed on the
substrate. Each pixel is formed in a respective pixel area, each
pixel area including at least a first area and a second area.
Each pixel includes at least a first capacitor and a second
capacitor in the first area, the first capacitor including a first
conductive layer, a first dielectric layer over the first conduc-
tive layer, and a second conductive layer over the first dielec-

tric layer, and the second capacitor including the second :

conductive layer, a second diclectric layer over the second
conductive layer, and a third conductive layer over the second
dielectric layer, and a first semiconductor layer formed on the
substrate in the sccond arca, a first gate oxide layer over the
first semiconductor layer, and a fourth conductive layer over
the [irst gate oxide layer.

Consistent with embodiments of the present invention,
there is also provided an electroluminescence (EL) device
that includes a substrate and a plurality of pixels formed on
the substrate. Each pixel is formed in a respective pixel area,
each pixel area including at least a first area and a second area.
Each pixel includes a first capacitor in the first area, including
a first semiconductor layer over the substrate, a first gate
oxide layer over the first semiconductor layer, and a first
conductive layer over the first gate oxide layer, a second
capacitor in the first arca, including the first conductive layer,
a first interlayer dielectric (ILD) layer over the first conduc-
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tive layer, and a second conduclive layer over the [(irst ILD
layer, a third capacitor in the first area, including the second
conductive layer, alayer of passivation silicon nitride overthe
second conductive layer, and a third conductive layer over the
passivation silicon nitride, a fourth capacitor in the first area,
including the third conductive layer, a first dielectric layer
over the third conductive layer, and a fourth conductive layer
over the first dielectric layer, and a transistor in the second
arca, the transistor including a sccond semiconductor layer
over the substrate, a second gate oxide layer over the second
semiconductor layer, and a fifth conductive layer over the
sccond gate oxide layer.

Consistent with embodiments of the present invention,
there is also provided an electroluminescence (EL) device
that includes a substrate and a plurality of pixels over the
substrate. Lach pixel is in a respective pixel area and each
pixel area includes at least a (irst area and a second area. Each
pixel includes a semiconductor layer over the firstarca and the
second area, a gate oxide layer over the first area and the
second area, a first metal layer over the first area and the
second area, an interlayer dielectric (ILD) layer over the first
metal layer over the first area and the second area, a layer of
indium tin oxide (11'O) over the ILD layer over the first area,
alayer of passivation silicon nitride over the layer of ITO over
the first area and over the ILD layer over the second area, a
second metal layer over the passivation silicon nitride over
the first area and over the second area, wherein the second
metal layer over the second arca provides contact to the semi-
conductor layer over the second area through a via hole in the
layer of passivation silicon nitride and the gate oxide layer, a
layer of capping silicon nitride over the second metal layer
over the first area and the second area, a layer of organics over
the layer ol capping silicon nitride over the [irst area and the
sccond arca, and a third metal layer over the layer of organics
over the first area and the second area, wherein the semicon-
ductlor layer over the lirst area, the gate oxide layer over the
first area, and the first metal layer over the first area collec-
tively form a first capacitor, the first metal layer over the first
area, the ILD layer over the first area, and the layer of ITO
over the first area collectively form a second capacitor, the
layer of ITO over the first area, the layer of passivation silicon
nitride over the first area. and the second metal layer over the
first area collectively form a third capacitor, the second metal
layer over the first area, the layer of capping silicon nitride
over the first area, the layer of organics over the first area, and
the third metal layer over the first area collectively form a
fourth capacitor, and the semiconductor layer over the second
area, the gate oxide layer over the second area, and the first
melal layer over the second area collectively [orm a transistor.

Consistent with embodiments of the present invention,
there is also provided a method for forming a pixel of an
electroluminescence device that includes providing a sub-
strate; defining at least a first area for capacitors and a second
area for a transistor on the substrate; forming a first conduc-
tive layer over the first area; forming a first dielectric layer
over the first conductive layer over the first area; forming a
second conductive layer over the first dielectric layer over the
first area; forming a second dielectric layer over the second
conductive layer over the first area; forming a third conduc-
tive layer over the second dielectric layer over the first area,
forming a semiconductor layer over the second area; forming
a gate oxide layer over the second area; and forming a fourth
conductive layer over the gate oxide layer over the second
area, wherein the first conductive layer over the first area is
connectable 10 a power supply voltage, and wherein the first
conductive layer, the first diclectric layer, and the second
conductive layer over the first area collectively form a first
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one ol the capacitors over the [irst area, the second conductlive
layer, the sccond diclectric layer, and the third conductive
layer over the [irst area collectively [orm a second one of the
capacitors over the first area, and the semiconductor layer, the
gale oxide layer, and the [ourth conductive layer over the
second area collectively form a transistor.

Consistent with embodiments ol the present invention,
there is also provided a method of forming an electrolumi-
nescence (EL) device that includes providing a substrate; and
forming a plurality of pixels over the substrate, each pixel
being in a respective pixel area, each pixel area including at
least a first area and a second area. 'orming each pixel
includes forming a semiconductor layer over the first area and
the second area, forming a gate oxide layer over the first area
and the second area, forming a first metal layer over the first
area and the second area, forming an interlayer dielectric
(ILD) layer over the first metal layer over the first area and the
second area, forming a layer of indium tin oxide (ITO) over
the ILD layer over the first area, forming a layer of passivation
silicon nitride over the layer of I'1'O over the first area and over
the ILD layer over the second area, forming a second metal
layer over the passivation silicon nitride over the first arca and
over the second area, wherein the second metal layer over the
second area provides contact o the [(irst metal layer over the
sccond arca through a via hole in the layer of passivation
silicon and the gate oxide layer, forming an organic layer over
the [irst area, and forming a third metal layer over the organic
layer over the first arca, wherein the semiconductor layer over
the first area, the gate oxide layer over the first area, and the
[irst metal layer over the [irst area collectively lorm a lirst
capacitor, the first metal layer over the first area, the ILD layer
over the first area, and the layer of ITO over the first area
collectively form a second capacitor, the layer of ITO over the
first area, the layer of passivation silicon nitride over the first
area, and the second metal layer over the first area collectively
form a third capacitor, the second metal layer over the first
area, the organic layer over the first area, and the third metal
layer over the first arca collectively form a fourth capacitor,
and the semiconductor layer over the second area, the gate
oxide layer over the second area, and the first metal layer over
the second arca collectively form a transistor.

Additional features and advantages of the invention will be
set forth in part in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The features and advantages of the
invention will be realized and attained by means of the ele-
ments and combinations particularly pointed out in the
appended claims.

It is to be understood that both the foregoing general >

description and the [bllowing detailed description are exem-
plary and explanatory only and are notrestrictive of the inven-
tion, as claimed.

BRILCT DESCRIPTION OF TIIE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification, illustrate several
embodiments of the invention and together with the descrip-
tion, serve to explain the principles of the invention.

FIG. 1 is a circuit diagram of a pixel of an electrolumines-
cence device consistent with embodiments of the present
invention;

FIG. 2 is a cross-sectional view of a part of the pixel of FIG.
1 and consistent with a first embodiment of the present inven-
tion;
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FIG. 3 is a circuit diagram of a pixel ol an electrolumines-
cence device consistent with a second embodiment of the
present invention;

FIG. 4 is a circuit diagram of a pixel of an electrolumines-
cence device consistent with a third embodiment of the
present invention;

FIG. 5 is acircuit diagram of a pixel of an electrolumines-
cence device consistent with a fourth embodiment of the
present invention;

FIG. 6 is a circuit diagram of a pixel of an electrolumines-
cence device consistent with a fifth embodiment of the
present invention;

FIG. 7 is acircuit diagram of a pixel of an electrolumines-
cence device consistent with a sixth embodiment of the
present invention;

['1G. 8 is a circuit diagram of a pixel of an electrolumines-
cence device consistent with a seventh embodiment ol the
present invention;

I1G. 9 is a circuit diagram of a pixel of an electrolumines-
cence device consistent with an eighth embodiment of the
present invention;

[1G. 10 is a circuit diagram of a pixel of an electrolumi-
nescence device consistent with embodiments of the present
invention; and

FIG. 11 is a circuit diagram of the pixel of FIG. 10, further
showing a cross-sectional view of a part of the pixel and
consistent with embodiments of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Relerence will now be made in detail (o embodiments of
the present invention, examples of which are illustrated in the
accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings to refer to
the same or like parts.

An electroluminescence (CL) device may include an array
of pixels formed on a substrate such as glass and FI1(G. 1 shows
a circuit diagram of an exemplary pixel 100 consistent with
embodiments of the present invention. Pixel 100 includes
three MOS transistors 102, 104, and 106, a capacitor 108, and
an OLED 110. In one aspect, transistor 102 is a p-type MOS
transistor and transistors 104 and 106 arc n-typc MOS tran-
sistors. Each of transistors 102, 104, and 106 has a gate (not
numbered), a source (not numbered), and @ drain (not num-
bered). Tt is to be understood that an MOS structure is gener-
ally symmetrical and therefore the source and drain of the
MOS transistors in the descriptions herein and in the [ollow-
ing may be interchanged without affecting the functions
thereof or the scope of the present invention.

The gate of transistor 102 is coupled to the source of
transistor 106. The source of transistor 102 is coupled to a
power supply voltage V5. The drain of transistor 102 is
coupled to drive OLED 110. The gates of both transistors 104
and 106 arc coupled to a scan line, the drain of transistor 106
is coupled to the source of transistor 104, and the drain of
transistor 104 is coupled (o a data line (o receive data. Capaci-
tor 108 is coupled between the gate and source of transistor
102. OLED 110 has an anode coupled to the drain of transis-
tor 102 and a cathode coupled Lo a power supply voltage V .
Inone aspect, V ¢4 is ground. In operation, capacitor 108 holds
a charge when transistors 104 and 106 are turned off, to
maintain a voltage between the gate and source of transistor
102 for driving OLED 110.

Pixel 100 further includes a capacitor 112 coupled between
the gate of transistor 102 and the cathode of OLED 110. Thus,
both capacitors 108 and 112 storc charge when transistors 104
and 106 are turned off, to maintain the gate voltage of tran-
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sistor 102. In this sense, capacitors 108 and 112 are coupled to
each other in parallel and may be collectively viewed as a
storage capacitor of pixel 100 whose capacitance is equal to
the sum of the capacitances of both capacitors 108 and 112.

In one aspect, capacitor 112 is physically formed over the
same area of a substrate where capacitor 108 is formed.
‘T'herefore, the storage capacitance of pixel 100 is increased
without a chip area thereofbeing increased. In another aspect,
capacitor 112 is formed at the same time OLED 110 and other
parts of pixel 100 are formed, without requiring additional
masks.

FIG. 2 shows a cross-scctional view of part of pixel 100
consistent with a first embodiment of the present invention.
Only a portion of OLED 110, a portion of transistor 102, and
capacitors 108 and 112 arc shown. To simplify illustration,
transistors 104 and 106 are not shown in I'IG. 2.

Relerring to FIG. 2, pixel 100 is [ormed on a glass substrate
200. Capacitors 108 and 112 arc shown to be formed over an
area A of substrate 200, transistor 102 is shown to be formed
over an area B of substrate 200, and part of OLED 110 is
shown to be formed in an area C of substrate 200.

Referring to T'IG. 2, a layer of polysilicon is doped and
patterned to form a doped polysilicon 202B and intrinsic
polysilicon 202 over area B of substrate 200. A layer of gate

oxide 204 is formed over all of areas A, B, and C. A layer of 2

first metal is deposited over gate oxide 204 and patterned to
form first metal patterns 206 A and 206B over areas A and B,
respectively. A layer of interlayer diclectric (ILD) 208 is
formed over first metal patterns 206A and 206B. A layer of
second metal is deposited over ILD 208 and patterned to [orm
sccond metal patterns 210A over arca A and 210B over hoth
areas B and C, wherein second metal pattern 210B contacts
polysilicon pattern 202B through a via hole (not numbered) in
11.1> 208 and gate oxide 204. A laycr of passivation silicon
nitride (SiN) 212 is formed over ILD 208 and second metal
patterns 210A and 210B. A layer ol indium lin oxide (ITO) is
formed over passivation SiN 212 and patterned to form an
ITO pattern 214C over area C of substrate 200, wherein ITO
pattern 214C contacts second metal pattern 210B through a
via hole (not numbered) in passivation SiN 212. A layer of
capping SiN 216 is deposited to cover passivation SiN 212
and ['1O pattern 214C. A layer of organics 218 is deposited
over all of areas A, B, and C. Over area A, capping SiN 216 is
also patterned to expose a portion of passivation SiN 212.
Thus, organic 218 is also formed on passivation SiN 212 over
area A. A layer of third metal 220 is formed over organic 218.

Overarca A, first metal pattern 206 A, 11.1 208, and sccond
metal pattern 210A collectively form capacitor 108; and sec-
ond melal patlern 210A, passivation SiN 212, organic 218,

and third metal 220 collectively form capacitor 110. Over 5

area B, polysilicon pattern 202B provides the source and
drain of transistor 102 and [irst metal pattern 206B serves as
the gate of transistor 102. Over area C, ITO pattern 214C,
capping SiN 216, organic 218, and third metal 220 collec-
tively form part of OLED 110. Also, first metal pattern 206 A
is coupled to power supply voltage V ,,,, second metal pattern
210A is coupled to the gate of transistor 102, i.e., first metal
pattern 206B, and third metal 220 is coupled to V.

As shown in FIG. 2, capacitors 108 and 112 are formed
over the same area (area A) of substrate 200. Therefore, the
storage capacitance of pixel 100 is increased without increas-
ing the area of the storage capacitor and, consequently, with-
out decreasing an aperture ratio. Also, onc skilled in the art
should now appreciate that no additional masks are required
to form capacitors 108 and 112. For example, first metal
pattern 206A may he formed using an cxisting mask that is
required for forming first metal pattern 206B and second
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6
melal patlern 210A may be [ormed using an exisling mask
that is required for forming second metal pattern 210B.

In IFIG. 2, ITO pattern 214C is formed over second metal
pattern 210B. However, the layer of ITO may also be depos-
ited and patterned prior to the deposition of the second metal
and the formation of second metal patterns 210A and 2103.
Similarly, passivation SiN 212 may also be deposited prior to
the deposition of the second metal and the formation of sec-
ond metal patterns 210A and 210B.

It is to be understood that the configuration of pixel 100 as
shown in FIGS. 1 and 2 is exemplary only. The present inven-
tion may be applicd to any suitable EI. device. For example,
a pixel consistent with an aspect of the present invention may
include a plurality of capacitors such as capacitors 108 and
112 formed over the same arca of a substrate and onc or more
transistors, but may include no OLED.

Further, in FIG. 2, capacitor 108 comprises [irsl metal
pattern 206 A, T1.ID 208, and second metal pattern 210A, and
capacitor 112 comprises second metal pattern 210A, passiva-
tion SiN 212, organic 218, and third metal 220. However, it is
to be understood that other layers of materials required for
forming pixel 100 may also be used to form capacitors 108
and 112.

For example, consistent with a second embodiment of the
present invention, organic 218 may be removed from area A,
as shown in FIG. 3, which shows a circuit diagram of pixel
100 and a cross-sectional view of capacitors 108 and 112
consistent with the second embodiment of the present inven-
tion. Thus, capacitor 112 comprises second metal pattern
210A, passivation silicon nitride 212, and third metal 220,
while capacitor 108 compriscs first metal pattern 206A, 11.1D
208, and second metal pattern 210A. Also, first metal pattern
206A is coupled Lo power supply vollage Vi, second metal
pattern 210A is coupled to the gate of transistor 102, i.c.. first
metal pattern 20613, and third metal 220 is coupled to V .

As shown in FIG. 4, which shows a circuil diagram ol pixel
100 and a cross-sectional view of capacitors 108 and 112
consistent with a third embodiment of the present invention,
both capping SiN 216 and organic 218 may be formed over
area A and the layer of ITO may be patterned to form an ITO
pattern 214 A over area A, while first metal pattern 206 A is not
formed during the deposition and patterning of the layer of
first metal. Thus, capacitor 108 comprises second metal pat-
tern 210A, passivation SiN 212, and ITO pattern 214A; and
capacitor 112 comprises ITO pattern 214 A, capping SiN 216,
organic 218, and third metal 220. Also, second metal pattern
210A is coupled to power supply voltage V,,, ITO pattern
214A is coupled to the gate of transistor 102, i.e., first metal
patlern 206B, and third metal 220 is coupled to Vg

FIG. 5 shows a circuit diagram of pixel 100 and a cross-
sectional view of capacitors 108 and 112 consistent with a
fourthembodiment of the present invention. As shown in FIG.
5, capacitor 108 comprises second metal pattern 210A, pas-
sivation silicon nitride 212, and ITO pattern 214A; and
capacitor 112 comprises ITO pattern 214A, capping SiN 216,
and third metal layer 220. Also, second metal pattern 210A is
coupled to power supply voltage V5, ITO pattern 214A is
coupled to the pate of transistor 102, i.e., first metal pattern
206B, and third metal 220 is coupled to V.

FIG. 6 shows a circuit diagram of pixel 100 and a cross-
sectional view of capacitors 108 and 112 consistent with a
fifth embodiment of the present invention, wherein the layer
of ITO is deposited prior to the deposition of the layer of
second metal. As shown in FIG. 6, capacitor 108 comprises
first metal pattern 206 A, ILD 208, and ITO pattern 214A; and
capacitor 112 comprises ITO pattern 214A, passivation sili-
con nitride 212, capping silicon nitride 216, organic 218, and
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third metal layer 220. Also, [irst metal pattern 206A is
coupled 1o power supply voltage V5, ITO pattern 214A is
coupled to the gate of transistor 102, i.e., first metal pattern
206B, and third metal 220 is coupled to V.

FIG. 7 shows a circuit diagram of pixel 100 and a cross-
sectional view of capacitors 108 and 112 consistent with a
sixth embodiment ot the present invention, wherein the layer
of ITO is deposited prior to the deposition of the layer of
sccond metal. As shown in FIG. 7, capacitor 108 comprises
first metal 206 A, ILD 208, and ITO pattern 214 A; and capaci-
tor 112 comprises ITO pattern 214A, passivation silicon
nitride 212, capping silicon nitride 216, and third metal layer
220. Also, first metal pattern 206 A is coupled to power supply
voltage V5, ITO pattern 214A is coupled to the gate of
transistor 102, i.c., first metal pattern 2068, and third mctal
220 is coupled to V.

FIG. 8 shows a circuit diagram ol pixel 100 and a cross-
scctional view of capacitors 108 and 112 consistent with a
seventh embodiment of the present invention. As shown in
FIG. 8, the layer of doped polysilicon is also patterned to form
apolysilicon pattern 202 A over area A of substrate 200. Thus,
capacitor 108 comprises polysilicon pattern 202A, oxide 204,
ILD 208, and I'1O pattern 214A; and capacitor 112 comprises
1TO pattern 214 A, capping silicon nitride 216, organic 218,

and third metal layer 220. Also, polysilicon pattern 202A is 2

coupled to power supply voltage V,,, [10 pattern 214A is
coupled to the gate of transistor 102, i.e., first metal pattern
206B, and third metal 220 is coupled to V.

Further, FI1G. 9 shows a circuit diagram of pixel 100 and a
cross-sectional view ol capacitors 108 and 112 consistent
with an cighth cmbodiment of the present invention. As
shown in FIG. 9, capacitor 108 comprises doped polysilicon
pattern 202 A, oxide 204, ILD 208, and second metal pattern
210A; and capacitor 112 compriscs sccond metal pattern
210A, passivation silicon nitride 212, organic 218, and third
metal layer 220. Polysilicon pattern 202 A is coupled to power
supply voltage V., second metal pattern 210A is coupled to
the gate of transistor 102, i.e., first metal pattern 20613, and
third metal 220 is coupled to V.

In FIGS. 3-9, both the cross-sectional views of capacitors
108 and 112 and the circuit diagram of pixel 100 are shown
and only the structures of capacitors 108 and 112 are dis-
cussed in the above. The rest of the circuit of pixel 100 was
previously described with reference to FIG. 1 and is not
further described herein.

Also consistent with embodiments of the present inven-
tion, more than two capacitors may be formed over the same
area (area A) of substrate 200 and connected in parallel with
one another. An example o[ [our capacitors is shown in FIGS.

10 and 11, wherein FIG. 10 is a circuit schematic of pixel 100 5

with four capacitors and FIG. 11 further shows a cross-sec-
tional view ol those [our capacilors [ormed over area A ol
substrate 200. As shown in FIG. 10, in addition to capacitors
108 and 112, two more capacitors 114 and 116 are also
coupled between the gate and source of transistor 102. The
rest of the circuit diagram is the same as that shown in FIG. 1
and therefore is not further described here. Thus, a storage
capacitance of pixel 100 is equal to the sum of capacitors 108,
112, 114, and 116. Referring to FIG. 11, capacitor 108 com-
prises a doped polysilicon pattern 202A, oxide 204, and first
metal pattern 206A; capacitor 114 comprises first metal pat-
tern 206A, ILD 208, and ITO pattern 214A; capacitor 116
compriscs ITO pattern 214A, passivation silicon nitride 212,
and second metal pattern 210A; and capacitor 112 comprises
second metal pattern 210A, capping silicon nitride layer 216,
organic 218, and third metal layer 220. Polysilicon pattern
202A and ITO pattern 214A are coupled to V. first metal
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pattern 206A and second metal pattern 210A are coupled o
the gate of transistor 102, i.e., first metal pattern 2068, and
third metal 220 is coupled to V4.

One skilled in the art should appreciate that the formation
of capacitors 108, 112, 114, and 116 does not require more
masks in addition to those already existing for the formation
of pixel 100. For example, doped polysilicon pattern 202A
may be formed at the same time doped polysilicon pattern
202B is formed, first metal pattern 206 A may be formed atthe
same time first metal pattern 206B is formed, and ITO pattern
214A may be formed at the same time 1TO pattern 214C is
formed. Additionally, since all of capacitors 108, 112, 114,
and 116 are formed over area A of substrate 200, the area of
the storage capacitor ol pixel 100 is not increased and, there-
fore, an aperture ratio is not decrcased, while the storage
capacitance is significantly increased.

Other embodiments ol the invention will be apparent (o
those skilled in the art from consideration of the specification
and practice of the invention disclosed herein. It is intended
that the specification and examples be considered as exem-
plary only, with a true scope and spirit of the invention being
indicated by the following claims.

What is claimed is:

1. An clectroluminescence (EI.) device, comprising:

a substrate; and

a plurality of pixels formed on the substrate, cach pixcl
being in a respective pixel area, each pixel area including
al least a [irst area, a second ared, and a third area,
whercin cach pixel includes:

at least a first capacitor and a second capacitor in the first
area, the first capacitor including a first conductive layer
formed over a first gate oxide layer, a first dielectric layer
over the first conductive layer, and a second conductive
layer over the first dielectric layer, and the second
capacitor including the second conductive layer, a scc-
ond dielectric layer over the second conductive layer,
and a third conductive layer over the second dielectric
layer;

a transistor in the second area, the transistor including a
first semiconductor layer formed on the substrate, the
first gate oxide layer over the first semiconductor layer,
and a fourth conductive layer over the first gate oxide
layer, wherein the fourth conductive layer is formed of
the same conductive film as the first conductive layer,
and wherein both the first conductive layer and the
fourth conductive layer are directly formed on the gate
oxide layer; and

a light emilling device in the third area, the light emitting
device including a fifth conductive layer, a first organic
layer over the fifth conductive layer, and a sixth conduc-
tive layer over the first organic layer, wherein the sixth
conductive layer is formed of the same conductive film
as the third conductive layer.

2. The device of claim 1, each pixel further comprising a
seventh conductive layer in the second arca for providing
contact to the first semiconductor layer.

3. The device of claim 1, wherein the second dielectric
layer comprises a passivation layer and a capping layer.

4. The device of claim 3, wherein at least one of the passi-
vation layer and the capping laycr compriscs silicon nitride.

5. The device of claim 1, wherein the second conductive
layer and the fifth conductive layer both comprise indium tin
oxide (ITO).

6. The device of claim 1, wherein the second dielectric
laycr compriscs a layer of passivation silicon nitride and a
second organic layer formed on the layer of passivation sili-
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con nitride, the second organic layer comprising the same
material as the first organic layer.

7. The device of claim 1, wherein the second dielectric
layer comprises a passivation layer, a capping layer on the
passivation layer and a second organic layer formed on the
capping layer, at least one of the passivation layer and the

10
capping layer comprising silicon nitride, and (he second
organic layer comprising the same material as the first organic
layer.
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