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(54) Oled display device and method for partterning cathodes of the device

(57) An OLED display device (20; 62; 82) and a
method of fabricating the device utilize a patterned layer
of conductive pads (26, 28 and 30; 64, 66 and 68)
formed over a substrate (22) to fabricate a cathode layer
(32, 34, 36 and 38; 70) without the need to subsequently
pattern the-cathode layer to create individually address-
able cathodes. The design of the OLED display device
is such that the cathode layer is positioned below the
anode layer (42). The OLED display device may be con-
figured to emit light through the substrate or through the
top layer, i.e., the anode layer. In a first embodiment, the

conductive pads have sharp edges that effectively pat-
tern the cathode layer when it is formed over the pads.
In a second embodiment, the conductive pads do not
include sharp edges. In this embodiment, the cathode
layer is made of a composite material, which includes
cathode components and non-conducting components.
The composite material allows the resulting cathode lay-
er to have the desired characteristics to effectively inject
electrons vertically into the EL region (40) of the device,
while limiting lateral conduction between the conductive
pads.
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Description

TECHNICAL FIELD

[0001] The invention relates generally to organic light
emitting diode (OLED) structures and more particularly
to an OLED display device and a method for patterning
cathodes to fabricate the device.

BACKGROUND ART

[0002] Organic light emitting diodes (OLEDs) are
electroluminescent (EL) devices that emit light generat-
ed by radiative recombination of injected electrons and
holes within one or more organic EL layers of the
OLEDs. OLEDs have electrical and optical characteris-
tics which are attractive for operation within pixel-ad-
dressed displays. For example, OLEDs operate at low
voltages and are relatively efficient. In addition, OLEDs
can be fabricated into thin, lightweight display devices.
Furthermore, OLEDs can be designed to emit light of
different colors to create color display devices.
[0003] In Fig. 1, an OLED display device 10 in accord-
ance with the prior art is illustrated. The OLED display
device includes a substrate 12, an anode layer 14, an
organic electroluminescent (EL) region 16, and a cath-
ode layer 18. The substrate may be transparent or
opaque. Thus, the display device may be configured to
emit light through the substrate, or through the cathode
layer. If the substrate is transparent, the substrate may
be made of silica or plastic. However, if the substrate is
opaque, the substrate may be made of Si, plastic or a
flexible metal foil. The anode layer is typically made of
a transparent conducting material, such as Indium Tin
Oxide (ITO), while the cathode layer is typically made
of a conducting metal with a low work function, such as
Ca or Mg. The anode layer and the cathode layer are
patterned, so that individual pixels of the display device
can be addressed. The organic EL region is composed
of at least one organic or polymer layer.
[0004] Although the relative positions of the anode
and cathode layers 14 and 18 may be inverted, conven-
tional OLED display devices have typically been config-
ured with the anode layer located between the cathode
layer and the substrate, as illustrated by the OLED dis-
play device 10 of Fig. 1. The reason for this preference
is that the cathode layer is typically made of a low work
function metal, which is difficult to pattern, easily oxi-
dized, and not amenable to lithography. Nevertheless,
various OLED devices having the alternative orientation
of the two layers are known.
[0005] U.S. Pat. No. 5,608,287 to Hung et al. de-
scribes an OLED display device that includes a cathode
layer disposed on a substrate with an anode layer
formed over the EL region and the cathode layer. The
cathode layer is formed of either metal silicides, such as
rare earth silicides, or metal borides, such as lanthanum
boride and chromium boride, having a work function of

4.0 eV or less. The composition of the cathode layer is
described to provide protection from atmospheric corro-
sion during fabrication. Another OLED display device
that includes a cathode layer disposed directly on a sub-
strate is described in U.S. Pat. No. 5,424,560 to Norman
et al. In this device, the cathode layer is formed of low
work function material, such as heavily doped diamond,
or a conductive metal incorporating Ce, Ca or the like.
[0006] Although these known OLED display devices
operate well for their intended purpose, what is needed
is an OLED display device having a patterned cathode
layer positioned below the anode layer and a method of
fabricating the display device that eases the process for
patterning the cathode layer.

SUMMARY OF THE INVENTION

[0007] An OLED display device and a method of fab-
ricating the device utilize a patterned layer of conductive
pads formed over a substrate to fabricate a cathode lay-
er without the need to subsequently pattern the cathode
layer to create individually addressable cathodes. The
design of the OLED display device is such that the cath-
ode layer is positioned below the anode layer. The
OLED display device may be configured to emit light
through the substrate or through the top layer, i.e., the
anode layer.
[0008] In a first embodiment, the OLED display device
includes the substrate, an optional dielectric layer, the
patterned layer of conductive pads, the cathode layer,
an EL region, and the anode layer. In this embodiment,
the conductive pads, which are formed over the under-
lying dielectric layer have a cross-sectional profile with
sharp edges, so that the overlying cathode layer will not
be contiguous. Portions of the cathode layer are formed
on the conductive pads, while remaining portions of the
cathode layer are formed over exposed areas of the di-
electric layer between the pads. Thus, the conductive
pads function as an "in situ" shadowing mask that pat-
terns the cathode layer when it is formed.
[0009] The cross-sectional profile of the conductive
pads may be trapezoidal, such that the portions of the
cathode layer deposited over the dielectric layer are not
in contact with the conductive pads. Thus, the conduc-
tive pads are not electrically shorted by these portions
of the cathode layer. In an alternative configuration, the
cross-sectional profile is rectangular. In this configura-
tion, the portions of the cathode layer deposited over the
dielectric layer may be in contact with the conductive
pads. However, the cathode layer is sufficiently thin to
prevent or substantially limit any lateral conduction be-
tween the conductive pads via the portions of the cath-
ode layer deposited over the dielectric layer. Preferably,
the thickness of the cathode layer is at most 10 nm, while
the separation distance between two adjacent conduc-
tive pads is at least 1 µm.
[0010] In a second embodiment, the conductive pads
are configured such that their profile does not have
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sharp edges. Consequently, the cathode layer that is
formed over the conductive pads is contiguous. This is
significant since the sharp edges of the conductive pads
may detrimentally affect the connectivity of the top elec-
trodes, i.e., the anode layer. In this embodiment, the
cathode layer is made of a composite material, which
includes cathode components and non-conducting
components. The composite material allows the result-
ing cathode layer to have the desired characteristics to
effectively inject electrons vertically into the EL region,
while limiting lateral conduction between the conductive
pads.
[0011] In a preferred embodiment, the cathode layer
is formed by co-evaporating the cathode components
and the non-conducting components. The desired char-
acteristics of the cathode layer can be achieved by tun-
ing the rates of evaporations. In an alternative configu-
ration, the spaces between the conductive pads may be
filled with dielectric material prior to the deposition of the
composite material which forms the cathode layer. This
provides a planar surface on which subsequent layers
of the OLED display device are deposited.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is a cross-sectional view of an OLED dis-
play device in accordance with the prior art.
[0013] Fig. 2 is a cross-sectional view of an OLED dis-
play device in accordance with a first embodiment of the
invention.
[0014] Fig. 3 is a top view of the OLED display device
of Fig. 2.
[0015] Fig. 4 is a flow diagram of a method of fabri-
cating the OLED display device of Fig. 2.
[0016] Figs. 5 thru 12 are cross-sectional views of the
OLED display device of Fig. 2 at various steps during
the fabrication method.
[0017] Fig. 13 is a cross-sectional view of an OLED
display device in accordance with a second embodi-
ment of the invention.
[0018] Fig. 14 is a flow diagram of a method of fabri-
cating the OLED display device of Fig. 12.
[0019] Figs. 15 thru 19 are cross-sectional views of
the OLED display device of Fig. 12 at various steps dur-
ing the fabrication method.
[0020] Fig. 20 is a cross-sectional view of an OLED
display device that utilizes the approach of the OLED
display device of Fig. 13.

DETAILED DESCRIPTION

[0021] With reference to Figs. 2 and 3, an OLED dis-
play device 20 in accordance with a first embodiment of
the invention is shown. Fig. 2 is a cross-sectional view
of the device, while Fig. 3 is a top view of the device.
The OLED display device includes a substrate 22, an
optional dielectric layer 24, conductive pads 26, 28 and
30, a patterned layer of active cathode regions 32, 34

and 36 and inactive cathode regions 38 (not shown in
Fig. 3), an EL region 40, and a patterned layer of anode
regions 42, 44 and 46 (only the anode region 42 is
shown in Fig. 2). The OLED display device operates as
a display device by emitting light from various pixel re-
gions. A pixel region is an area defined by the overlap
of anode and cathode regions. For example, as illustrat-
ed in Fig. 3, a pixel region 47 is defined by the intersec-
tion of the anode region 42 and the active cathode re-
gion 32. As will be described in detail below, the use of
the conductive pads allows the cathode layer to be eas-
ily patterned to form the active cathode regions.
[0022] The substrate 22 of the OLED display device
20 may be made of a transparent or opaque material.
Typically, a transparent substrate is used if the OLED
display device is designed to emit light through the sub-
strate. In such a design, the substrate may be made of
silica or plastic. However, if the OLED display device is
designed to emit light away from the substrate through
the layer of anode regions 42, 44 and 46, the substrate
may be made of an opaque material, such as Si, plastic
or a flexible metal foil. If the OLED display device in-
cludes a semiconductive substrate, the optional dielec-
tric layer 24 is deposited over the substrate to electrically
isolate the conductive pads 26, 28 and 30 from each
other. As an example, the dielectric layer may be a layer
of SiO2 grown on the substrate. The type of substrate
included in the OLED display device is not critical to the
invention.
[0023] The conductive pads 26, 28 and 30 of the
OLED display device 20 are formed over the dielectric
layer 24 or directly over the substrate 22, if the dielectric
layer is not present. The conductive pads may be made
of Al, Pt, ITO or other comparable conductive materials.
The height of the conductive pads is approximately 0.2
µm, while the separation distance d between two adja-
cent pads is approximately 1 µm, but neither of these
dimensions is critical. The conductive pads allow current
to flow through selected active cathode regions 32, 34
and 36, since each active cathode region is electrically
connected to a particular conductive pad. Furthermore,
the conductive pads serve as an "in situ" shadow mask
when forming the active cathode regions. Each conduc-
tive pad has a trapezoidal cross-sectional profile, as
shown in Fig. 2. When a layer of cathode material is de-
posited over the conductive pads, the trapezoidal profile
of the pads allows the active cathode regions 32, 34 and
36 to be formed on the conductive pads, which effec-
tively patterns the cathode layer. In addition, this profile
allows cathode material to be deposited onto areas of
the dielectric layer that are not covered by the conduc-
tive pads to form the inactive cathode regions 38. The
inactive regions are not in contact with the conductive
pads, and therefore, do not electrically short the con-
ductive pads. The inactive cathode regions are by-prod-
ucts of the formation process of the active cathode re-
gions and do not serve any meaningful function.
[0024] The active cathode regions 32, 34 and 36 of
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the OLED display device 20 function as the cathodes
for the pixels of the device. The active cathode regions,
and consequently the inactive cathode regions 38, are
made of a low work function metal to efficiently inject
electrons into the EL region 40 for light emission. As an
example, the cathode regions may be made of Ca, Yb,
Mg or other suitable cathode materials. A preferred
thickness of the active cathode regions is approximately
10 nm or less. Formed over the cathode regions is the
EL region 40. The EL region includes one or more EL
layers, which may be made of an organic or polymer
material. In a preferred embodiment, the EL layers are
formed of very dry organic solvents, which allow the use
of a spin-casting technique to deposit organic materials
to form the EL layers without significant degradation of
the active cathode regions.
[0025] The anode regions 42, 44 and 46 of the OLED
display device 20 function as the anodes for the pixels
of the device. The anode regions are patterned over the
EL region 40. The anode regions are preferably formed
of a high work function metal to efficiently inject holes
into the-EL region for light emission. As an example, the
anode regions may be made of ITO or Au. The thickness
of the anode regions may be between approximately 25
nm and 35 nm, preferably about 25 nm.
[0026] A method of fabricating the OLED display de-
vice 20 in accordance with the invention will be de-
scribed with reference to a flow diagram of Fig. 4 and
Figs. 5-12. During step 48, the substrate 22 with an in-
sulating surface is provided. For example, the insulating
surface may be provided by a layer 24 of SiO2, if the
substrate is composed of a semiconductive material. Al-
ternatively, the insulating surface may be provided by
the substrate, if the substrate is composed of a non-con-
ductive material, such as glass or plastic. Next, the con-
ductive pads 26, 28 and 30 are formed over the sub-
strate using a conventional processing procedure, dur-
ing step 50. An exemplary procedure to form the con-
ductive pads includes depositing a sacrificial layer 58,
as shown in Fig. 6. The sacrificial layer may be a layer
of Si, SiN or SiO. The sacrificial layer is then etched us-
ing a standard etchant known in the art to define areas
60 on which the conductive pads will be formed, as
shown in Fig. 7. Next, a conductive material 61 such as
Al is deposited into the areas 60 to form the conductive
pads, as shown in Fig. 8. The remaining portions of the
sacrificial layer are then removed, leaving only the con-
ductive pads 26, 28 and 30 of Fig. 9. After the conductive
pads are formed, a thin layer of cathode material is de-
posited, e.g., by evaporation, over the conductive pads
and exposed area of the dielectric layer to form the ac-
tive cathode regions 32, 34 and 36 and the inactive cath-
ode regions 38, during step 52, as illustrated in Fig. 10.
Thus, the active cathode regions are deposited and pat-
terned in a single step.
[0027] Next, during step 54, the EL region 40 is
formed over the cathode regions 32, 34, 36 and 38, as
shown in Fig. 11. In a preferred embodiment, the EL re-

gion is formed by spin-casting very dry organic solvents
to create one or more organic EL layers. Preferably, the
steps to form the cathode regions and the EL region are
executed in an inert environment, such as in a vacuum
or in a Nitrogen-filled environment, to ensure that the
cathode regions are not oxidized. During step 56, the
anode regions 42, 44 and 46 are formed over the EL
region using a conventional processing procedure, as
illustrated in Fig. 12 (only the anode region 42 is shown).
[0028] Although the preferred cross-sectional profile
for the conductive pads 26, 28 and 30 is trapezoidal, the
conductive pads may have a more rectangular profile.
In such a case, the inactive cathode regions 38 may or
may not be in contact with the conductive pads, depend-
ing upon such factors as the step coverage of the ma-
terial used to form the cathode regions. However, the
use of conductive pads having a rectangular profile will
also create inactive cathode regions that do not electri-
cally short the conductive pads, although the inactive
cathode regions may be in contact with the adjacent
conductive pads. The reason for this is that the inactive
cathode regions are too thin to provide effective lateral
conductivity between adjacent conductive pads.
[0029] This embodiment was demonstrated for the
case in which the conductive pads have a rectangular
cross-sectional profile. In this demonstration, the con-
ductive pads were patterned over a glass substrate. Alu-
minum (Al) was used to form the conductive pads. The
thickness and width of the conductive pads were 0.3 µm
and 5 µm, respectively, with 2 µm separation between
adjacent conductive pads. Next, a thin layer of Ytterbium
(Yb), approximately 6 nm thick, was evaporated over the
conductive pads to form the cathode regions. A polymer
layer having a thickness of 60 nm was deposited by
spin-casting polymer solvent on the Yb layer to form a
layer of an EL region. A second polymer layer was then
deposited over the first polymer EL layer using spin-
casting to form a second layer of the EL region for hole
transportation. The spin-casting steps were executed in
an inert environment. Next, a layer of Au having a thick-
ness of 25 nm was deposited over the second polymer
EL layer to form the anode. The resulting device was
tested to determine whether the Yb layer was shorting
the conductive pads. When activated, the pattern of the
conductive pads was visible, demonstrating that the Yb
layer was not shorting the conductive pads. This indi-
cates that the edges of the Al conductive pads effective-
ly interrupted the continuity of the Yb layers to form in-
active cathode regions that were not in contact with ad-
jacent pads or that the portions of the Yb layer that
formed the inactive cathode regions were too thin to pro-
vide effective lateral conductivity between the conduc-
tive pads.
[0030] The efficiency of OLED display devices in ac-
cordance with the first embodiment of the invention was
tested by comparing devices with the Yb layer and de-
vices without the Yb layer. The devices without the Yb
layer were composed of a glass substrate, Al conductive
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pads (0.4 µm thick), an EL region (150 nm thick), and
Au Anode regions (25 nm thick). With 14.4 V bias, these
devices had a current density of about 10 mA/cm2 and
a luminance of about 39 Cd/m2, which equates to an
efficiency of approximately 0.4 Cd/A. The device with
the Yb layer was composed of a.glass substrate, a Yb
layer (5 nm thick), Al conductive pads (0.4 µm thick), an
EL region (150 nm thick), and Au Anode regions (25 nm
thick). With 15 V bias, these devices had a current den-
sity of about 10 mA/cm2 and a luminance of about 71Cd/
m2, which equates to an efficiency of approximately
0.7Cd/A. These tests indicate that in general, the effi-
ciency was about twice as high with the Yb layer than
without the Yb layer, suggesting that the electron injec-
tion efficiency was not significantly degraded when the
polymers were spun from the solution. Even if some
degradation did occur, the devices with the Yb layer
were nevertheless more efficient.
[0031] Turning now to Fig. 13, an OLED display de-
vice 62 in accordance with a second embodiment is
shown. Similar to the first embodiment, the OLED dis-
play device includes the substrate 22, the optional die-
lectric layer 24 (if the substrate is semiconductive), the
EL region 40, and the patterned layer of anode regions
42, 44 and 46 (only the anode region 42 is shown in Fig.
13). However, in this embodiment, the OLED display de-
vice includes conductive pads 64, 66 and 68 having a
cross-sectional profile without sharp edges. These con-
ductive pads may be composed of Al, Pt, ITO or other
comparable material. The height of the conductive pads
is approximately 0.3 µm or greater, while the distance d
that separates two adjacent conductive pads is approx-
imately 1 µm or greater.
[0032] The OLED display device 62 also includes a
contiguous cathode layer 70 deposited over the conduc-
tive pads 64, 66 and 68. The cathode layer is formed of
a composite material, which includes cathode compo-
nents and non-conducting components. The cathode
components are low work function metals that are com-
monly used to form cathodes. Examples of the cathode
components are Ca, Yb and Mg. Examples of the non-
conducting components are LiF, CsF and CaF2. The
cathode layer has a sufficient number of cathode com-
ponents to provide an effective electron injection in the
z-direction (including tunneling) into the EL region 40.
However, the non-conducting components of the cath-
ode layer substantially impede lateral conduction in the
x-y plane in the "1 micron" distance range. Since adja-
cent conductive pads are separated by a distance of 1
µm or more, the cathode layer does not provide signifi-
cant lateral conduction between the conductive pads.
Thus, there is no reason to further pattern the cathode
layer to form regions, so that individual pixels of the de-
vice can be addressed.
[0033] A method of fabricating the OLED display de-
vice 62 will be described with reference to a flow dia-
gram of Fig. 14. During step 72, the substrate 22 with
an insulating surface is provided. For example, the in-

sulating surface may be provided by a layer 24 of SiO2,
if the substrate is composed of a semiconductive mate-
rial. Alternatively, the insulating surface may be provid-
ed by the substrate, if the substrate is composed of a
non-conducive material, such as glass or plastic. Next,
during step 74, the conductive pads 64, 66 and 68 are
formed over the substrate, as shown in Fig. 16, using a
conventional processing procedure which may involve
anisotropically etching a deposited layer of conductive
material. During step 76, a cathode material is deposited
over the conductive pads to form the cathode layer 70,
as shown in Fig. 17. In a preferred method, the cathode
layer is formed by co-evaporating cathode components
and non-conducting components. The co-evaporation
may result in a homogeneous dispersion with the as-
sumption that the molecules do not segregate signifi-
cantly from each other at a mesoscopic scales (thick-
ness of 100 nm). Alternatively, the co-evaporation may
result in a heterogenous arrangement where the crys-
tals grow preferentially on top of pre-existing seeds. In
either case, it is possible to tune the rates of evaporation
to a condition where the resulting cathode layer has the
desired characteristics to effectively inject electrons in
the z-direction, while limiting lateral conduction in the x-
y plane.
[0034] Next, during step 78, the EL region 40 is
formed over the cathode layer, as shown in Fig. 18. In
a preferred embodiment, the EL region is formed by
spin-casting using very dry solvents to create one or
more EL (organic or polymer) layers. Preferably, the
steps to form the cathode layer and the EL region are
executed in an inert environment, such as in a vacuum
or in a Nitrogen-filled environment. During step 80, the
anode regions 42, 44 and 46 are then formed over the
EL region, as illustrated in Fig. 19 (only the anode region
42 is shown).
[0035] An advantage of the second embodiment over
the first embodiment is that a thicker layer of "cathode
material," which is actually a composite, can be used
without the need for sharp edge features provided by
the conductive pads, as those shown in Fig. 2. This is
significant since the sharp edges may detrimentally af-
fect the connectivity of the top electrodes, i.e., the anode
regions.
[0036] An alternative OLED display device 82 using
the same approach as the OLED display device 62 of
Fig. 13 is shown in Fig. 20. The OLED display device
82 includes the substrate 22, the dielectric layer 24 (if
necessary), the conductive pads 64, 66 and 68, the
cathode layer 70, the EL region 40, and the anode re-
gions 42, 44 and 46 (only the anode region 42 is shown
in Fig. 20). However, the OLED display device also in-
cludes dielectric fillers 84 that are positioned between
adjacent conductive pads. As an example, the dielectric
fillers may be composed of SiO2. These dielectric fillers
allow the underlying surface of the cathode layer to be
substantially planar. Therefore, the cathode layer
formed over the planar surface will also be substantially
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planar. Consequently, the EL region and the anode re-
gions, which are formed over the cathode layer, are sub-
stantially planar as well. In this arrangement, the cross-
sectional profile of the conductive pads is not an issue,
since the overlying layers of the device are not affected
by the profile. The separation distance d should still be
approximately 1 µm or greater, since this provides a suf-
ficient distance between two adjacent conductive pads
to limit or prevent lateral conduction between the pads
via the cathode layer. The thickness of the conductive
pads can be 0.3 µm or greater, while the thickness of
the cathode layer can be 100 nm or greater.

Claims

1. An electroluminescent device (20; 60; 82) compris-
ing:

a substrate (22);
a patterned conductive layer (26, 28 and 30; 64,
66 and 68) positioned over said substrate;
a cathode layer (32, 34, 36 and 38; 70) posi-
tioned over said patterned conductive layer;
an electroluminescent region (40) positioned
over said layer of cathode material; and
a layer (42) of anode material positioned over
said electroluminescent region.

2. The device of claim 1 wherein said patterned con-
ductive layer (26, 28 and 30; 64, 66 and 68) frag-
ments said cathode layer (32, 34 and 36; 70) such
that portions (32, 34 and 36) of said cathode layer
are not contiguous with other portions (38) of said
cathode layer.

3. The device of claim 2 wherein said patterned con-
ductive layer (26, 28 and 30; 64, 66 and 68) includes
separate conductive traces.

4. The device of claim 3 wherein said conductive trac-
es (26, 28 and 30; 64, 66 and 68) have a substan-
tially rectangular cross-sectional profile (64, 66 and
68).

5. The device of claim 3 wherein said conductive trac-
es (26, 28 and 30; 64, 66 and 68) have a substan-
tially trapezoidal cross-sectional profile (26, 28 and
30).

6. The device of claim 1, 2, 3, 4 or 5 wherein said cath-
ode layer (32, 34, 36 and 38; 70) is a contiguous
layer (70), said cathode layer having cathode com-
ponents and non-conducting components.

7. A method of fabricating an electroluminescent de-
vice (20; 60; 82) comprising steps of:

forming (50; 74) a patterned conductive layer
(26, 28 and 30; 64, 66 and 68) on a substrate
(22), said patterned conductive layer including
a first conductive trace and a second conduc-
tive trace, said first and second conductive trac-
es being electrically insulated from each other;
depositing (52; 76) a layer (32, 34, 36 and 38;
70) of cathode material over said patterned
conductive layer;
forming (54; 78) an electroluminescent region
(40) over said layer of cathode material; and
forming (56; 80) an anode layer (42) over said
electroluminescent region.

8. The method of claim 7 wherein said step of forming
(50; 74) said patterned conductive layer (26, 28 and
30; 64, 66 and 68) is a step of forming said patterned
conductive layer such that said first conductive
trace and said second conductive trace have cross-
sectional profiles with sharp edges, said profiles
causing said layer of cathode material to be seg-
mented such that a first portion (32, 34 and 36) of
said layer of cathode material and a second portion
(38) of said layer of cathode material are not con-
tiguous.

9. The method of claim 7 or 8 wherein said step of
forming (50; 74) said patterned conductive layer
(26, 28 and 30; 64, 66 and 68) is a step of forming
said patterned conductive layer such that said first
conductive trace and said second conductive trace
have substantially rectangular cross-sectional pro-
files (64, 66 and 68).

10. The method of claim 7 or 8 wherein said step of
forming (50; 74) said patterned conductive layer
(26, 28 and 30; 64, 66 and 68) is a step of forming
said patterned conductive layer such that said first
conductive trace and said second conductive trace
have substantially trapezoidal cross-sectional pro-
files (26, 28 and 30).

11. The method of claim 7, 8, 9 or 10 wherein said step
of depositing (52; 76) said layer (32, 34, 36 and 38;
70) of cathode material includes a step of co-evap-
orating (76) cathode components and non-conduct-
ing components of said cathode material to deposit
said layer of cathode material.
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摘要(译)

OLED显示装置（20; 62; 82）和制造该装置的方法利用在基板（22）上
形成的导电垫（26,28和30; 64,66和68）的图案化层来制造阴极层
（32,34,36和38; 70）无需随后对阴极层进行图案化以产生可单独寻址的
阴极。 OLED显示装置的设计使得阴极层位于阳极层（42）下方。 
OLED显示装置可以被配置为通过基板或通过顶层（即，阳极层）发光。
在第一实施例中，导电焊盘具有尖锐边缘，当阴极层形成在焊盘上时，
该边缘有效地图案化阴极层。在第二实施例中，导电垫不包括尖锐边
缘。在该实施例中，阴极层由复合材料制成，该复合材料包括阴极部件
和非导电部件。复合材料允许所得阴极层具有所需特性，以有效地将电
子垂直注入器件的EL区（40），同时限制导电垫之间的横向传导。
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