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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electro-op-
tical device represented by an EL (electroluminescence)
display device comprising a semiconductor element (an
element using a semiconductor thin film, typically, a thin
film transistor) that is formed on a substrate, and to an
electronic device (electronic equipment) having the elec-
tro-optical device as a display. Specifically, the invention
relates to a method of manufacturing these devices.

2. Description of the Related Art

[0002] In recent years, remarkable progress has been
made in a technique for forming a thin film transistor
(hereinafter referred to as a TFT) on a substrate, and
developing the application of TFTs to active matrix type
display devices is proceeding. TFTs using a polysilicon
film, in particular, have a higher electric field mobility than
that of conventional TFTs using an amorphous silicon
film, and hence are capable of high speed operation. Ac-
cordingly, control of pixels, which in the past has been
made by driver circuits outside the substrate, now can
be made by driver circuits formed on the same substrate
on which the pixels are formed.
[0003] The attention is kept drawn to such active matrix
type display devices in expectation of various advantag-
es, such as lowering of production cost, downsizing of
display devices, and an increase in yield and throughput,
as a result of putting all the various kinds of circuits and
elements onto the same single substrate.
[0004] In active matrix type EL display devices, every
pixel is provided with a switching element formed of a
TFT, and an EL layer emits light when a drive element
that controls current is operated by this switching ele-
ment. The mainstream at present of the structure of the
EL layer is the layered structure with three or four layers,
proposed by Tang, et al. from Eastman Kodak Company.
[0005] Lately, however, many are concerned that mul-
ti-layering of the element structure will invite complication
of the manufacture process and increase of the produc-
tion cost. Attempts have been made in this connection
to reduce the number of layers by doping a light emitting
layer with a specific impurity element and using it as an
electron conveying layer or an electron injection layer.
[0006] For instance, Idemitsu Kosan, Co. Ltd. propos-
es doping the light emitting layer (distylarylene derivative)
near its surface with cesium (Cs) that has a small work
function to use the doped region as the electron convey-
ing layer. (Preliminaries for the Sixth FPD Seminar, spon-
sored by Electronic Journal, pp. 83-88)
[0007] Document "An iodine-doped polymer light-emit-
ting diode", Applied Physics letters, vol. 71, no.17, 27
October 1997, page 2415, describes an EL device com-

prising an ITO electrode, a MEH-PPV/I2 layer and alu-
minum layer. The iodine p dopes the MEH-PP to produce
(MEH-PPV)+y and I3- ions and because of the electro-
static attraction of the I3- ions for the anode, they diffuse
towards the anode, resulting in a reduction of the hole
injection energy barrier.
[0008] Document EP 0 618 625 describes a resonant
cavity light emitting device wherein ions, such as F+, are
implanted in the device through a protective layer and a
top metal electrode to form an insulated region in a top
DBR mirror.
[0009] WO 98/03042 describes an electroluminescent
device comprising a first electrode, a second electrode
and an ionic organic layer which is in contact with said
second electrode, which layer contains a conjugated
compound and a salt, at least an anion or cation of said
salt being mobile relative to the second electrode. EP 0
855 848 describes an organic electroluminescent device
comprising an alkale metal element in a region of the
electroluminescent layer extending from the interface be-
tween the cathode and the electroluminescent layer to-
wards the depth of the electroluminescent layer.

SUMMARY OF THE INVENTION

[0010] The present invention has been made in view
of the problem in multi-layering of the EL element, men-
tioned above, and an object of the present invention is
therefore to provide a technique for reducing the number
of the layers while keeping, or improving the performance
of the EL element. More specifically, the present inven-
tion aims at providing a novel method of manufacturing
an EL display device of the type that emits light from one
side of a substrate where the element is formed.
[0011] Another object of the present invention is to re-
duce production cost so that an inexpensive EL display
device is provided. Still another object of the present in-
vention is to reduce product cost of an electronic device
(electronic equipment) having the inexpensive EL display
device as its display.
[0012] According to the present invention, a light emit-
ting layer is doped with a specific impurity element to
make the doped region function as a carrier conveying
layer (or a carrier injection layer), thereby reducing the
number of the layers in the light emitting layer of the EL
element.
[0013] Specifically, the light emitting layer in the vicinity
of an anode is doped with a halogen element in order to
encourage the conveyance of holes. On the other hand,
the light emitting layer in the vicinity of a cathode is doped
with an alkali metal element or an alkaline earth metal
element in order to encourage the conveyance of elec-
trons. Ion doping that involves mass separation, or ion
implantation that does not, may be used at the doping
step of the impurity element.
[0014] The present invention is characterized in that
doping of the above specific impurity element is carried
out under a state in which no factors are found that might
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possibly invite degradation of the light emitting layer. To
elaborate, the light emitting layer is doped with the spe-
cific impurity element while avoiding exposure to the
open air (especially, oxygen). The conveyance of the
holes or the electrons are thus improved without causing
degradation of the light emitting layer.
[0015] As a typical example, an EL element consisting
of a cathode, a light emitting layer and an anode layered
in order from the bottom is doped with an impurity element
through a passivation film formed on the anode. In this
case, it is desirable that the process of from forming the
cathode to forming the passivation film is completed with-
out exposing the element to the open air not even once.
An appropriate apparatus to achieve this is a thin film
forming apparatus of multi-chamber system (also called
cluster tool system) where various kinds of processing
chambers are integrated, or a thin film forming apparatus
of in-line system.
[0016] Electroluminescence display devices accord-
ing to the present invention are recited in claims 1 and 7
and methods to manufacture them in claims 13 and 18.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In the accompanying drawings:

Figs. 1A to 1D are diagrams showing a process of
manufacturing an EL display device;
Figs. 2A to 2D are diagrams showing a process of
manufacturing an EL display device;
Figs. 3A and 3B are diagrams showing a process of
manufacturing an EL display device;
Fig. 4 is a diagram showing a process of manufac-
turing an EL display device;
Fig. 5 is a diagram showing a process of manufac-
turing an EL display device;
Figs. 6A to 6D are diagrams showing a process of
manufacturing an EL display device;
Fig. 7 is a diagram showing a process of manufac-
turing an EL display device;
Figs. 8A and 8B are diagrams showing the state of
an EL display device before and after emitting light.
Fig. 9 is a diagram showing the structure of a thin
film forming apparatus;
Fig. 10 is a diagram showing the structure of an EL
display device;
Fig. 11 is a diagram showing in section the structure
of an EL display device; and
Figs. 12A to 12F are diagrams showing examples of
an electronic device.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[Embodiment 1]

[0018] An embodiment of the present invention will be
described with reference to Figs. 1A to 1D. First, TFTs

102, 103 are formed on a substrate 101 using a known
method. Though any substrate may be employed as the
substrate 101, a glass substrate, a ceramic substrate, a
plastic substrate, and a stainless steel substrate are pre-
ferred.

(Fig. 1A)

[0019] The TFTs 102, 103 may take any structure.
However, since they are TFTs that control current flowing
into pixel electrodes 104, 105, a structure that can lessen
degradation by heat generation and by hot carrier effect
is desirable. On the other hand, too much current gen-
erates heat to degrade the EL layer, and therefore, in
some cases, channel length is extended or a resistor is
placed in order to suppress an excessive current.
[0020] Note that, though Figs. 1A to 1D illustrate the
TFT as if only one TFT is formed in one pixel, actually,
two TFTs, one is a switching TFT and the other is a cur-
rent controlling TFT (this one is the TFT shown in Figs.
1A to 1D) are provided. The arrangement of the respec-
tive TFTs may follow the illustration of Fig. 1 (where the
TFTs are denoted by T1 and T2) disclosed in Japanese
Patent Application Laid-open No. Hei 8-241048.
[0021] The pixel electrodes 104, 105 are formed of a
material having high reflectivity. Specifically, a material
containing aluminum as a main ingredient (containing 50
wt% or more aluminum) is preferable. Of light beams
emitted from the EL element, one that travels toward the
substrate 101 side is almost entirely reflected at the pixel
electrodes 104, 105 and exits therefrom.
[0022] Next, the EL element will be formed using a thin
film forming apparatus shown in Fig. 9. In Fig. 9, refer-
ence symbol 901 denotes a loading chamber for loading
and unloading the substrate which is also called a load
lock chamber. A carrier 902 in which the substrate shown
in Fig. 1A is set is arranged in this chamber. The loading
chamber 901 may be divided into a substrate loading
chamber and a substrate unloading chamber.
[0023] Reference symbol 903 denotes a common
chamber including a mechanism 904 for transferring the
substrate (hereinafter referred to as a transferring mech-
anism). The common chamber 903 communicates with
a plurality of processing chambers (denoted by 906 to
910) through gates 905a to 905f, respectively.
[0024] The respective processing chambers are com-
pletely closed off to the common chamber 903 by the
gates 905a to 905f, providing air-tight spaces. Accord-
ingly, the processing can be made in vacuum if an ex-
haust pump is provided in each processing chamber. Us-
able exhaust pumps may be a hydraulic rotary pump, a
mechanical booster pump, a turbomolecular pump, and
a cryopump, of which the cryopump is preferred because
it is effective in discharging moisture.
[0025] The substrate is transferred first to the common
chamber 903 by the transferring mechanism 904, and
then to a first vapor phase film formation processing
chamber 906. In the first vapor phase film formation
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processing chamber 906, cathodes 106, 107 are formed
from a metal film containing an alkali metal element, or
an alkaline earth metal element. Either evaporation or
sputtering may be employed to form the film. In this em-
bodiment, an MgAg alloy obtained by joint evaporation
of magnesium and silver at a ratio of 10: 1 is used.
[0026] Being formed on the pixel electrodes 104, 105
that are connected to the TFTs, the cathodes 106, 107
can receive current output from the TFTs 102, 103. In
short, the cathodes 106, 107 can establish electrical con-
nection with the TFTs 102, 103.
[0027] The substrate is then transferred from the first
vapor phase film formation processing chamber 906 to
a solution application processing chamber 907. In the
solution application processing chamber 907, a solution
containing an EL material is applied by spin coating to
form a polymer precursor that contains a polymer-based
EL material. In this embodiment, a solution in which pol-
yvinyl carbazole is dissolved in chloroform is used as the
solution containing an EL material. It is of course possible
to use other polymer-based EL material (typically,
polyphenylene vinylene, polycarbonate, etc.) and other
organic solvent (typically, dichloromethane, tetrahydro-
furan, etc.) in combination.
[0028] Subsequently, the substrate is transferred from
solution application processing chamber 907 to a calci-
nation processing chamber 908. In the calcination
processing chamber 908, the EL material is polymerized
by calcination processing (heat treatment). In this em-
bodiment, a stage is heated by a heater so that the heat
treatment is performed on the entire substrate at a tem-
perature of 50 to 150°C (preferably, 110 to 120°C). Ex-
cess chloroform is thus volatilized, forming a poly-
mer-based light emitting layer 108 made of polyvinyl car-
bazole. (Fig. 1B)
[0029] Next, the substrate is transferred from the cal-
cination processing chamber 908 to a second vapor
phase film formation processing chamber 909. An anode
109 is formed therein from a transparent conductive film
by sputtering or evaporation on the polymer-based light
emitting layer 108. For the anode 109, a transparent con-
ductive film made of, for example, a compound of indium
oxide and tin oxide (ITO) or a compound of indium oxide
and zinc oxide may be used. A compound obtained by
mixing 10 to 15% zinc oxide with indium oxide is used in
this embodiment.
[0030] The substrate is then transferred from the sec-
ond vapor phase film formation processing chamber 909
to a third vapor phase film formation processing chamber
910. A passivation film 110 is formed in there from an
insulating film or, preferably, an insulating film containing
silicon by sputtering or evaporation. The passivation film
110 is provided to protect the light emitting layer 108 from
moisture and oxygen. Accordingly, a silicon nitride film
or a silicon nitride oxide film which contains almost no
oxygen is preferred for the passivation film.
[0031] As the passivation film 110, an insulating film
may be used which contains Si (silicon), Al (aluminum),

N (nitrogen), O (oxygen), and M (M is at least one member
of the rare earth elements, preferably, at least one ele-
ment selected from Ce (cerium), Yb (ytterbium), Sm (sa-
marium), Er (erbium), Y (yttrium), La (lanthanum), Gd
(gadolinium), Dy (dysprosium), and Nd (neodymium)).
[0032] In this way, the state shown in Fig. 1C is ob-
tained. After that the substrate is transferred from the
third vapor phase film formation processing chamber 910
to the carrier 902 placed in the loading chamber 901. A
series of processing using the thin film forming apparatus
shown in Fig. 9 is thus completed.
[0033] An advantage of using the thin film forming ap-
paratus shown in Fig. 9 is that the process of from forming
the cathode 106 to forming the passivation film 110 can
be carried out continuously without exposing the sub-
strate to the air (moisture, especially) not even once. In
other words, all the processes are carried out in vacuum
or in an inert gas atmosphere, so that degradation of the
light emitting layer is not caused.
[0034] In addition, the thin film forming apparatus is
also provided with a processing chamber for spin coating,
which makes it possible to form an EL element using a
polymer-based EL material. It is also possible to form the
light emitting layer 108 by evaporation or sputtering, of
course.
[0035] After thus obtaining the state shown in Fig. 1C,
doping of an impurity element is then performed through
the passivation film 110 and the anode 109. In this em-
bodiment, a halogen element (typically, fluorine, chlorine,
bromine, or iodine) is the dopant. At this point, the doping
is made such that the concentration of halogen element
is the highest in the vicinity of the interface between the
anode 109 and the light emitting layer 108. The vicinity
of the interface between the anode and the light emitting
layer refers to the extent 100 nm (typically 50 nm) down
the depth of the light emitting layer from the interface
between the anode and the light emitting layer. It causes
no trouble if the halogen element is contained in the an-
ode. (Fig. 1D)
[0036] The thus formed region 111 doped with the hal-
ogen element serves as a region for facilitating move-
ment of carriers (holes, in this case) from the anode 109
to the light emitting layer 108, enhancing the light emis-
sion efficiency. That is, the region 111 functions substan-
tially as a hole conveying layer (or a hole injection layer).
Regions as such are therefore referred to as hole con-
veying regions in this specification.
[0037] Accordingly, the need for separately forming a
hole conveying layer on the light emitting layer 108 is
eliminated, simplifying the manufacture process of the
EL display device. Also, the present invention has an
advantage in that there is no fear of degrading the light
emitting layer 108 because the impurity element doping
step is not carried out until formation of films up through
the passivation film is finished.
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[Embodiment 2]

[0038] This embodiment will be described with refer-
ence to Figs. 2A to 2D. First, an auxiliary electrode 202
and a cathode 203 are formed on a substrate 201. The
electrode and the cathode are selectively and continu-
ously layered by evaporation or sputtering while using a
mask. Though not shown in Fig. 2A, there are formed a
plurality of electrodes which extend in the depth direction
of the space defined in the drawing, forming stripes.
[0039] The auxiliary electrode 202 is an electrode
formed of a material mainly containing aluminum, copper
or silver, and having a very low resistivity. In this embod-
iment, an MgAg alloy is used as the cathode 203 with a
low resistance electrode layered thereon as an auxiliary
to enhance the conductivity, thereby reducing the film
thickness. This low resistance electrode is therefore re-
ferred to as the auxiliary electrode.
[0040] Then a light emitting layer 204 is formed so as
to cover the auxiliary electrode 202 and the cathode 203.
In this embodiment, Alq3 (tris-8-chinolinato-aluminum),
which is a monomer-based EL material, is selectively
formed by evaporation using a mask. (Fig. 2B)
[0041] Subsequently, an anode 205 is formed from a
transparent conductive film into stripe form so as to be
perpendicular to the cathode 203. Evaporation or sput-
tering using a mask is appropriate for this film formation.
A compound obtained by mixing tin oxide or zinc oxide
with indium oxide is used as the anode 205 in this em-
bodiment.
[0042] A passivation film 206 is formed next to cover
the anode 205. In this embodiment, a silicon nitride film
is formed as the passivation film 206 onto the entire sur-
face. Other insulating films, as mentioned in Embodiment
1, may of course be used instead. The sectional view of
the device in the state of Fig. 2C, taken along the line
A-A’, is shown in Fig. 3A.
[0043] After the state shown in Fig. 2C is obtained, the
device is doped with a halogen element through the pas-
sivation film 206 and the anode 205. At this point, similar
to Embodiment 1, the doping is made such that the con-
centration of the halogen element is the highest in the
vicinity of the interface between the anode 205 and the
light emitting layer 204. As a result, a hole conveying
region 207 is formed in the vicinity of the interface be-
tween the anode 205 and the light emitting layer 204 to
enhance the light emission efficiency. (Fig. 2D)
[0044] The sectional view of the device in the state of
Fig. 2D, taken along the line B-B’, is shown in Fig. 3B.
However, a region denoted by 208 is doped with the hal-
ogen element at a deeper level as compared with the
area right beneath the anode 205, for the region 208 is
in between the anode 205 and the adjacent anode 205.
[0045] As described above, according to this embodi-
ment, the need for separately forming a hole conveying
layer on the light emitting layer 204 is eliminated, simpli-
fying the manufacture process of the EL display device.
Also, the present invention has an advantage in that there

is no fear of degrading the light emitting layer 204 be-
cause the impurity element doping step is not carried out
until formation of films up through the passivation film is
finished.

[Embodiment 3]

[0046] This embodiment gives a description of the case
where the impurity element used for doping in Embodi-
ment 1 is changed to other elements. The symbols used
in Embodiment 1 will be referred when necessary.
[0047] First, following the steps of Embodiment 1, the
state shown in Fig. 1C is obtained. A doping step of an
impurity element is then carried out as shown in Fig. 4.
In this embodiment, the vicinity of the interface between
the cathode 107 and the light emitting layer 108 is doped
with an alkali metal element, typical examples of which
include Li (lithium), Na (sodium), K (potassium), and Cs
(cesium), or an alkaline earth metal element, typical ex-
amples of which include Be (beryllium), Mg (magnesium),
Ca (calcium), and Ba (barium). The vicinity of the inter-
face between the cathode and the light emitting layer
here refers to an extent 100 nm (typically, 50 nm) up in
the depth direction of the light emitting layer from the
interface between the cathode and the light emitting lay-
er. It causes no trouble if the alkali metal element or the
alkaline earth metal element is contained in the cathode.
[0048] The thus formed region 401 doped with the al-
kali metal element or the alkaline earth metal element
serves as a region for promoting movement of carriers
(electrons, in this case) from the cathode 107 to the light
emitting layer 108. That is, the region 401 functions sub-
stantially as an electron conveying layer (or an electron
injection layer). Regions as such are therefore referred
to as electron conveying regions in this specification.
[0049] As described above, the need for separately
forming an electron conveying layer below the light emit-
ting layer 108 is eliminated, simplifying the manufacture
process of the EL display device. Also, the present in-
vention has an advantage in that there is no fear of de-
grading the light emitting layer 108 because the impurity
element doping step is not carried out until formation of
films up through the passivation film is finished.
[0050] This embodiment may be combined with Em-
bodiment 1. To elaborate, if the two embodiments are
combined, the vicinity of the interface between the light
emitting layer 108 and the anode 109 is doped with the
halogen element to form the hole conveying region while
the vicinity of the interface between the light emitting layer
108 and the cathode 107 is doped with the alkali metal
element or the alkaline earth metal element to form the
electron conveying region.

[Embodiment 4]

[0051] This embodiment gives a description of the case
where the impurity element used for doping in Embodi-
ment 2 is changed to other elements. The symbols used
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in Embodiment 2 will be referred when necessary.
[0052] First, following the steps of Embodiment 2, the
state shown in Fig. 2C is obtained. A doping step of an
impurity element is then carried out as shown in Fig. 5.
In this embodiment, the vicinity of the interface between
the cathode 203 and the light emitting layer 204 is doped
with an alkali metal element, typical examples of which
include Li (lithium), Na (sodium), K (potassium), and Cs
(cesium), or an alkaline earth metal element, typical ex-
amples of which include Be (beryllium), Mg (magnesium),
Ca (calcium), and Ba (barium). That the vicinity of the
interface between the cathode 203 and the light emitting
layer 204 is doped is the same as Embodiment 2. As a
result, an electron conveying region 501 is formed.
[0053] As described above, the need for separately
forming an electron conveying layer below the light emit-
ting layer 204 is eliminated, simplifying the manufacture
process of the EL display device. Also, the present in-
vention has an advantage in that there is no fear of de-
grading the light emitting layer 204 because the impurity
element doping step is not carried out until formation of
films up through the passivation film is finished.
[0054] This embodiment may be combined with Em-
bodiment 2. To elaborate, if the two embodiments are
combined, the vicinity of the interface between the light
emitting layer 204 and the anode 205 is doped with the
halogen element to form the hole conveying region while
the vicinity of the interface between the light emitting layer
204 and the cathode 203 is doped with the alkali metal
element or the alkaline earth metal element to form the
electron conveying region.

[Embodiment 5]

[0055] An example of an EL display device is shown
in this embodiment in which a light emitting region is dis-
tinguished from a non-light emitting region by using the
present invention to control positions for forming a hole
conveying region and an electron conveying region.
[0056] First, a substrate 601 is put into a carrier 902 of
a thin film forming apparatus shown in Fig. 9, and the
carrier 902 carrying the substrate is set in a loading cham-
ber 901. The substrate 601 is then transferred to a first
vapor phase film formation processing chamber 906 to
form a cathode 602 by evaporation from an Al-LiF alloy.
The Al-LiF alloy is obtained by joint evaporation of alu-
minum (Al) and lithium fluoride (LiF). (Fig. 6A)
[0057] The substrate is then transferred to a solution
application processing chamber 907. There, a solution
in which polyphenylene vinylene is dissolved in dichlo-
romethane is applied to the substrate by spin coating to
form a polymer precursor. The substrate is further trans-
ferred to a calcination processing chamber 908. There,
heat treatment is performed for polymerization, to there-
by form a light emitting layer 603 of polyphenylene vi-
nylene. (Fig. 6B)
[0058] Next, the substrate is transferred to a second
vapor phase film formation processing chamber 909. An

anode 604 is formed in there from a compound of indium
oxide and zinc oxide. The substrate is further transferred
to a third vapor phase film formation processing chamber
910. A passivation film 605 is formed in there from a
silicon nitride film. (Fig. 6C)
[0059] After the state shown in Fig. 6C is obtained, the
substrate is returned to the loading chamber 901 and
taken out from the thin film forming apparatus. The proc-
ess of from forming the cathode 602 to forming the pas-
sivation film 605 is continuously carried out without ex-
posing the device to the air not even once. All of the thin
films are formed on the entire surface of the substrate
without using a mask or the like.
[0060] A resist 606 is then formed on the passivation
film 606, and a doping step of an impurity element is
carried out in this state. A halogen element is used in this
embodiment as the impurity element to dope the vicinity
of the interface between the light emitting layer 603 and
the anode 604. A hole conveying region 607 is thus se-
lectively formed in the light emitting layer 603. (Fig. 6D)
[0061] In this embodiment, the hole conveying region
607 is selectively formed in the vicinity of the light emitting
layer 603 and the anode 604. When the voltage is applied
to the light emitting layer 603, only a portion where the
hole conveying region 607 is formed emits light. In other
words, a driving voltage of an EL element in this embod-
iment is adjusted so that the light emitting layer 603 emit
no light by itself, or emit light with extremely low bright-
ness. Further adjustment is made so that the portion
where the hole conveying region 607 is formed emits
light with a sufficient brightness by the same driving volt-
age. The contrast ratio of the brightness of the emitted
light is adjusted such that the brightness of the region
where the hole conveying region 607 is formed is 103 or
more (preferably 104 or more) times the brightness of the
region where the hole conveying region 607 is not
formed.
[0062] Figs. 8A and 8B illustrate an outline of the light
emission in this display device. Fig. 8A shows the state
before the voltage is applied to the light emitting layer.
In the drawing, the inside of a figure drawn by the dotted
line is a region doped with an impurity element (a halogen
element, in this embodiment) while the periphery of the
figure is a region that is not doped with the impurity ele-
ment.
[0063] The state after the voltage is applied to the light
emitting layer is shown in Fig. 8B. The region doped with
the impurity element in Fig. 8A emits light, so that the
region can be visually recognized as a light emitting re-
gion. On the other hand, the region that is not doped with
the impurity element in Fig. 8A does not emit light regard-
less of the application of voltage.
[0064] As described above, according to this embodi-
ment, selective light emission only from the hole convey-
ing region can be obtained by doping of the halogen el-
ement. That is, distinguishing a light emitting region from
a non-light emitting region by photolithography technique
is made possible. Also, this embodiment requires pat-
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terning only once during the process. In other words,
there is no need for patterning the anode or the cathode.
The manufacture process is therefore very simple, pro-
viding an advantage of low production cost.

[Embodiment 6]

[0065] This embodiment gives a description of the case
where the impurity element used for doping in Embodi-
ment 5 is changed to other elements. The symbols used
in Embodiment 5 will be referred when necessary.
[0066] First, following the steps of Embodiment 5, the
state shown in Fig. 6C is obtained. A doping step of an
impurity element is then carried out as shown in Fig. 7.
In this embodiment, the vicinity of the interface between
the cathode 602 and the light emitting layer 603 is doped
with an alkali metal element or an alkaline earth metal
element. The vicinity of the interface between the cath-
ode 602 and the light emitting layer 603 is doped with
the impurity element. As a result, an electron conveying
region 701 is formed.
[0067] The selective light emission control as in Em-
bodiment 5 can be attained also by this embodiment.
That is, the selective light emission only by the portion
where the electron conveying region 701 is possible ac-
cording to this embodiment.
[0068] This embodiment may be combined with Em-
bodiment 5. To elaborate, if the two embodiments are
combined, the vicinity of the interface between the light
emitting layer 603 and the anode 604 is doped with the
halogen element to form the hole conveying region while
the vicinity of the interface between the light emitting layer
603 and the cathode 602 is doped with the alkali metal
element or the alkaline earth metal element to form the
electron conveying region.

[Embodiment 7]

[0069] This embodiment shows an example in which
Embodiment 1 or 3 is applied to manufacture of an active
matrix type EL display device where a pixel portion and
its driver circuits are integrally formed on the same sub-
strate. Reference is made to Figs. 10 and 11 for expla-
nation.
[0070] In Fig. 10, reference symbol 10 denotes a sub-
strate, 11, a pixel portion, 12, a source side driver circuit,
and 13, a gate side driver circuit. Wirings from the re-
spective driver circuits are connected to external equip-
ment through input/output wirings 14 to 16 and through
an FPC 17. The wiring 14 is a wiring for sending a video
signal, a clock signal, etc., to the source side driver circuit
12. The wiring 15 is a wiring for sending a clock signal
or the like to the gate side driver circuit 13. The wiring 16
is a wiring for supplying the pixel portion 11 with the cur-
rent to be fed to an EL element.
[0071] A sealing member (also called as a housing
member) 18 is provided so as to cover at least the pixel
portion, preferably, the driver circuits and the pixel por-

tion. The sealing member 18 has a shape with a concave
portion whose inner size (depth) is larger than the outer
size (height) of the pixel portion 11, or is in a sheet form.
An adhesive (also called as a sealant) 19 fixes the sealing
member 18 to the substrate 10 so that the sealing mem-
ber 18 and the substrate 10 together form an airtight
space. At this point, the EL element reaches a state in
which it is completely sealed in the airtight space, and
access to the open air is completely cut off. The housing
member 18 may be provided in plural numbers.
[0072] A preferred material for the sealing member 18
is an insulative substance such as glass or polymer. How-
ever, in a top view of Fig. 10, EL light is emitted toward
the front of the drawing and, therefore, to use a light trans-
mitting material is required. For example, amorphous
glass (borosilicate glass, quartz, etc.), crystalized glass,
ceramic glass, organic resins (acrylic resins, sty-
rene-based resins, polycarbonate-based resins, epoxy-
based resins, etc.), silicone-based resins can be named.
[0073] Epoxy-based resins, acrylate-based resins or
the like may be used as the adhesive 19. Thermally cur-
able resins or optically curable resins may also be used
for the adhesive. However, to transmit as little amount of
oxygen and moisture as possible is required for the ma-
terial used as the adhesive 19.
[0074] A gap (a region denoted by 20 in Fig. 11) be-
tween the sealing member 18 and the substrate 10 is
preferably filled with an inert gas (argon, helium, nitrogen,
etc.). The filler is not necessarily limited to gas but may
be an inert liquid (liquid fluoro carbon represented by
perfluoroalkane, or the like) may also be used. Other ap-
propriate inert liquid is disclosed in Japanese Patent Ap-
plication Laid-open No. Hei 8-78519.
[0075] To put a drying agent in the gap 20 is also ef-
fective. As the drying agent, materials disclosed in Jap-
anese Patent Application Laid-open No. Hei 9-148066
may be used. Barium oxide is typically used.
[0076] As shown in Fig. 11, a plurality of pixels each
having an isolated EL element are formed in the pixel
portion. After forming a pixel electrode 21, a light emitting
layer 22 is formed by evaporation using a mask, and an
anode 23 is formed thereon using another mask to fab-
ricate the EL element having the sectional structure as
shown in Fig. 11. In this embodiment, the pixel electrode
(also serving as a cathode) 21, the light emitting layer
22, the anode 23, and a passivation film 24 are formed
continuously using a thin film forming apparatus of multi-
chamber type as shown in Fig. 9.
[0077] The anode 23 is connected to the input/output
wiring 26 in a region denoted by reference symbol 25.
The input/output wiring 26 is a power supply line for pro-
viding the anode 23 with a given voltage, and is connect-
ed to the FPC 17 through a conductive paste material 27.
[0078] The input/output wiring 26 is formed at the same
time as source wirings and drain wirings of TFTs are
formed. If the input/output wiring 26 is formed of a mate-
rial mainly containing aluminum and an ITO film is used
to form the anode 23, corrosion of aluminum may take
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place at a portion where the wiring comes into contact
with the anode, which is unpreferable. In this case, the
trouble of corrosion can be averted by using as the anode
23 a compound obtained by mixing indium oxide with
zinc oxide.
[0079] The input/output wiring 26 passes through the
gap (which is not hollow but filled with the adhesive 19:
the adhesive therefore has to be poured to a thickness
enough to flatten the level difference that is made by the
input/output wiring) between the sealing member 18 and
the substrate 10, and is connected to the FPC 17. Al-
though description here takes the input/output wiring 26,
the other input/output wirings 14 to 16 are similarly con-
nected to the FPC 17 passing under the sealing member
18.

[Embodiment 8]

[0080] A structure in which a source side driver circuit
and a gate side driver circuit are formed in the periphery
of a pixel portion is described in Embodiment 7. It is also
possible to form the driver circuits in the pixel portion,
which will be explained in this embodiment. In that case,
all of light emitted from a light emitting layer exit from the
opposite side of a substrate, creating deadspace, where
no light can pass, between the substrate and a pixel elec-
trode.
[0081] Therefore, any element or circuit may be formed
in this deadspace without affecting display of images. To
form the driver circuits in the deadspace thus makes it
possible to reduce the size of the substrate even further.
[0082] Details of the basic concept of this embodiment
is described in Japanese Patent Application No. Hei
11-182590, filed by the present applicant. The filed spec-
ification makes a complete reference for Embodiment 8
of the present invention.

[Embodiment 9]

[0083] EL display devices fabricated by implementing
Embodiments 1 to 4 are of self-light emitting type, and
hence are superior in visibility in a bright place to liquid
crystal display devices. This is the reason why the de-
vices of the present invention can be used as a di-
rect-view type EL display.
[0084] Wide view angle may be named as one of ad-
vantages the EL displays hold over the liquid crystal dis-
plays. Accordingly, it is recommendable to employ an EL
display that applies the present invention to a display
(display monitor) of 30 inches or more in diagonal (typi-
cally, 40 inches or more), when watching a television
broadcast on a large screen.
[0085] The present invention can be utilized not only
as an EL display (a monitor for a personal computer, a
monitor for receiving television broadcasting, a monitor
for advertisement display, etc.) but also as a display for
various kinds of electronic devices.
[0086] The electronic devices as such may include vid-

eo cameras, digital cameras, goggle type displays (head
mount diplays), navigation systems for automobiles, per-
sonal computers, video game machines integrated with
displays, portable information terminals (mobile comput-
ers, cellular phones, electronic books, etc.), and image
reproducing devices provided with recording media (spe-
cifically, devices that are provided with a display capable
of reproducing recording media such as compact discs
(CDs), laser discs (LDs), and digital video discs (DVDs)
and displaying images recorded therein). Examples of
these electronic devices are shown in Figs. 12A to 12F.

Fig. 12A shows a personal computer that is com-
prised of a main body 2001.
a housing 2002, a display monitor 2003, and a key-
board 2004. The present invention can be used for
the display monitor 2003.
Fig. 12B shows a video camera that is comprised of
a main body 2101, a display monitor 2102, an audio
input unit 2103, operation switches 2104, a battery
2105, and an image receiving unit 2106. The present
invention can be used for the display monitor 2102.
Fig. 12C shows a part (right hand piece) of a head
mount type EL display that is comprised of a main
body 2201, signal cables 2202, a fixating band 2203,
a display monitor 2204, an optical system 2205, and
a display device 2206. The present invention can be
used for the display device 2206.
Fig. 12D shows an image reproducing device pro-
vided with a recording medium (specifically, a DVD
player) which is comprised of a main body 2301, a
recording medium (CD, LD, DVD, or the like) 2302,
operation switches 2303, a display monitor (a) 2304,
and a display monitor (b) 2305. The display monitor
(a) mainly displays image information while the dis-
play monitor (b) mainly displays character informa-
tion. The present invention can be used for both the
display monitors (a) and (b). Other image reproduc-
ing device provided with a recording medium, to
which the present invention is applicable, includes a
CD player, a game machine and the like.
Fig. 12E shows a portable (mobile) computer that is
comprised of a main body 2401, a camera unit 2402,
an image receiving unit 2403, an operation switch
2404, and a display monitor 2405. The present in-
vention can be used for the display monitor 2405.
Fig. 12F shows an EL display that is comprised of a
housing 2501, a support stand 2502, and a display
monitor 2503. The present invention can be used for
the display monitor 2503. Having wide view angles,
the EL display is advantageous over a liquid crystal
display in a large screen display, especially in a dis-
play whose diagonal line extends 10 inches or longer
(more particularly, 30 inches or longer).

[0087] If the brightness of emitted light of EL materials
is improved in future, it will become possible to use the
present invenion for a front type or a rear type projector
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by enlarging and projecting, with the use of a lense or
the like, light including image information that is output.
[0088] According to the present invention, the number
of layers can be reduced while the performance of the
EL element is kept or improved. The production cost of
the EL display device can thus be reduced. In addition,
an electronic device (electronic equipment) having such
an inexpensive EL display device as a display may ac-
cordingly be decreased in product cost.

Claims

1. An electroluminescence, EL display device compris-
ing:

a cathode (106; 107; 203; 602);
a light emitting layer (108; 204; 603) formed over
said cathode (106; 107; 203; 602);
an anode (109; 205; 604) formed over said light
emitting layer (108; 204; 603); and
a passivation film (110; 206; 605) formed directly
over said anode (109; 205; 604),
wherein a halogen element is contained in a por-
tion (111) of said light emitting layer (108; 204;
603), the portion being in contact with said an-
ode (109; 205; 604), and
wherein said portion (111) of said light emitting
layer (108; 204; 603) in that the halogen element
is contained extends up to 100 nm from the in-
terface between said light emitting layer (108;
204; 603) and said anode(109; 205; 604) to-
wards the depth of the light emitting layer (108;
204; 603);
the device further characterized in that
said halogen element is contained in said anode
and said passivation film.

2. A device according to claim 1, wherein said cathode
(106; 107; 203; 602) comprises a metal film contain-
ing an alkali metal element or an alkaline earth metal
element while said anode (109; 205; 604) comprises
a transparent conductive film.

3. A device according to claim 1, wherein said passi-
vation film (110; 206; 605) is an insulating film con-
taining silicon.

4. A device comprising an EL display device according
to claim 1.

5. An EL display device according to one of the claims
1 to 4, further comprising a TFT formed over a sub-
strate and wherein said cathode (106; 107; 203; 602)
is electrically connected to said TFT.

6. A device comprising an EL display device according
to claim 5.

7. An EL display device comprising:

a cathode (106; 107; 203; 602);
a light emitting layer (108; 204; 603) formed over
said cathode (106; 107; 203; 602);
an anode (109; 205; 604) formed over said light
emitting layer (108; 204; 603); and
a passivation film (110; 206; 605) formed directly
over said anode (109; 205; 604),
wherein an alkali metal element or an alkaline
earth metal element is contained in a region
(401) extending up to 100 nm from the interface
between said light emitting layer (108; 204; 603)
and said cathode (106; 107; 203; 602) towards
the depth of the light emitting layer (108; 204;
603)
the device further characterized in that
there are a region containing the alkali metal el-
ement or the alkaline earth metal element and
a region nor containing the alkali metal element
or the alkaline earth metal element in said pas-
sivation film (110; 206; 605).

8. A device according to claim 7, wherein said cathode
(106; 107; 203; 602) comprises a metal film contain-
ing an alkali metal element or an alkaline earth metal
element while said anode (109; 205; 604) comprises
a transparent conductive film.

9. A device according to claim 7, wherein said passi-
vation film (110; 206; 605) is an insulating film con-
taining silicon.

10. A device comprising an EL display device according
to claim 7.

11. An EL display device according to one of the claims
7 to 9, further comprising a TFT formed over a sub-
strate and wherein said cathode (106; 107; 203; 602)
is electrically connected to said TFT.

12. A device comprising an EL display device according
to claim 11.

13. A method of manufacturing an EL display device,
comprising the steps of:

forming a cathode (106; 107; 203; 602);
forming a light emitting layer (108; 204; 603) on
said cathode (106; 107; 203; 602);
forming an anode (109; 205; 604) on said light
emitting layer (108; 204; 603);
forming a passivation film (110; 206; 605) on
said anode (109; 205; 604); and
doping said light emitting layer (108; 204; 603)
with a halogen element to form a portion (111)
of said light emitting layer (108; 204; 603) in that
the halogen element is contained, the portion
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(111) extending up to 100 nm from the interface
of said light emitting layer (108; 204; 603) and
said anode (109; 205; 604) towards the depth
of the light emitting layer (108; 204; 603);
the method further characterized in that
performing the doping step of said portion (111)
with the halogen element through said passiva-
tion film (110; 206; 605) and said anode (109;
205; 604) using ion implantation.

14. A method according to claim 13, wherein said cath-
ode (106; 107; 203; 602) is formed of a metal film
containing an alkali metal element or an alkaline
earth metal element while said anode (109; 205; 604)
is formed of a transparent conductive film.

15. A method according to claim 13, wherein said pas-
sivation film (110; 206; 605) is formed of an insulating
film containing silicon.

16. A method according to one of the claims 13 to 15,
further comprising forming a TFT over a substrate
and electrically connecting said cathode (106; 107;
203; 602) to said TFT.

17. A method according to one of the claims 13 to 15,
further comprising selectively forming a resist on said
passivation film (110; 206; 605) and doping said light
emitting layer (108; 204; 603) with said halogen el-
ement by using said resist as a mask.

18. A method of manufacturing an EL display device,
comprising the steps of:

forming a cathode (106; 107; 203; 602);
forming a light emitting layer (108; 204; 603) on
said cathode (106; 107; 203; 602);
forming an anode (109; 205; 604) on said light
emitting layer (108; 204; 603);
forming a passivation film (110; 206; 605) on
said anode (109; 205; 604); and
doping said light emitting layer (108; 204; 603)
with an alkali metal element or an alkaline earth
metal element to form a region (401) of said light
emitting layer (108; 204; 603) in that the alkali
metal element or alkaline earth metal element
is contained, the region (401) extending up to
100 nm from the interface of said light emitting
layer (108; 204; 603) and said cathode (106;
107; 203; 602) towards the depth of the light
emitting layer (108; 204; 603);
the method further characterized in that
performing the doping step of said region (401)
with the alkali metal element or alkaline earth
metal element through said passivation film
(110; 206; 605) and said anode (109; 205; 604)
using ion implantation.

19. A method according to claim 18, wherein said cath-
ode (106; 107; 203; 602) is formed of a metal film
containing an alkali metal element or an alkaline
earth metal element while said anode (109; 205; 604)
is formed of a transparent conductive film.

20. A method according to claim 18, wherein said pas-
sivation film (110; 206; 605) is formed of an insulating
film containing silicon.

21. A method according to one of the claims 18 to 20,
further forming a TFT over a substrate and electri-
cally connecting said cathode (106; 107; 203; 602)
to said TFT.

22. A method according to one of the claims 18 to 20,
further comprising selectively forming a resist on said
passivation film (110; 206; 605) and doping said light
emitting layer (108; 204; 603) with said alkali metal
element or said alkaline earth metal element by using
said resist as a mask.

Patentansprüche

1. Elektrolumineszenz- (EL-) Anzeigevorrichtung, die
umfasst:

eine Kathode (106; 107; 203; 602);
eine lichtemittierende Schicht (108; 204; 603),
die über der Kathode (106; 107; 203; 602) aus-
gebildet ist;
eine Anode (109; 205; 604), die über der lichte-
mittierenden Schicht (108; 204; 603) ausgebil-
det ist; und
einen Passivierungsfilm (110; 206; 605), der di-
rekt über der Anode (109; 205; 604) ausgebildet
ist,
wobei ein Halogenelement in einem Teil (111)
der lichtemittierenden Schicht (108; 204; 603)
enthalten ist, worin der Teil in Kontakt mit der
Anode (109; 205; 604) steht,
wobei sich der Teil (111) der lichtemittierenden
Schicht (108; 204; 603), in dem das Halogen-
element enthalten ist, bis zu 100 nm von der
Grenzfläche zwischen der lichtemittierenden
Schicht (108; 204; 603) und der Anode (109;
205; 604) aus in die Tiefe der lichtemittierenden
Schicht (108; 204; 603) erstreckt, und
wobei die Vorrichtung ferner dadurch gekenn-
zeichnet ist, dass: das Halogenelement in der
Anode und dem Passivierungsfilm enthalten ist.

2. Vorrichtung nach Anspruch 1, wobei die Kathode
(106; 107; 203; 602) einen Metallfilm umfasst, der
ein Alkalimetallelement oder ein Erdalkalimetallele-
ment enthält, während die Anode (109; 205; 604)
einen durchsichtigen leitenden Film umfasst.
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3. Vorrichtung nach Anspruch 1, wobei der Passivie-
rungsfilm (110; 206; 605) ein Isolierfilm, der Silizium
enthält, ist.

4. Vorrichtung, die eine EL-Anzeigevorrichtung nach
Anspruch 1 umfasst.

5. EL-Anzeigevorrichtung nach einem der Ansprüche
1 bis 4, die ferner einen TFT umfasst, der über einem
Substrat ausgebildet ist, und
wobei die Kathode (106; 107; 203; 602) elektrisch
an dem TFT angeschlossen ist.

6. Vorrichtung, die eine EL-Anzeigevorrichtung nach
Anspruch 5 umfasst.

7. EL-Anzeigevorrichtung, die umfasst:

eine Kathode (106; 107; 203; 602);
eine lichtemittierende Schicht (108; 204; 603),
die über der Kathode (106; 107; 203; 602) aus-
gebildet ist;
eine Anode (109; 205; 604), die über der lichte-
mittierenden Schicht (108; 204; 603) ausgebil-
det ist; und
einen Passivierungsfilm (110; 206; 605), der di-
rekt über der Anode (109; 205; 604) ausgebildet
ist,
wobei ein Alkalimetallelement oder ein Erdalka-
limetallelement in einem Gebiet (401) enthalten
ist, das sich bis zu 100 nm von der Grenzfläche
zwischen der lichtemittierenden Schicht (108;
204; 603) und der Kathode (106; 107; 203; 602)
aus in die Tiefe der lichtemittierenden Schicht
(108; 204; 603) erstreckt, und
wobei die Vorrichtung ferner dadurch gekenn-
zeichnet ist, dass:

sich ein Gebiet, das das Alkalimetallele-
ment oder das Erdalkalimetallelement ent-
hält, und ein Gebiet, das weder das Alkali-
metallelement noch das Erdalkalimetallele-
ment enthält, in dem Passivierungsfilm
(110; 206; 605) befinden.

8. Vorrichtung nach Anspruch 7, wobei die Kathode
(106; 107; 203; 602) einen Metallfilm umfasst, der
ein Alkalimetallelement oder ein Erdalkalimetallele-
ment enthält, während die Anode (109; 205; 604)
einen durchsichtigen leitenden Film umfasst.

9. Vorrichtung nach Anspruch 7, wobei der Passivie-
rungsfilm (110; 206; 605) ein Isolierfilm, der Silizium
enthält, ist.

10. Vorrichtung, die eine EL-Anzeigevorrichtung nach
Anspruch 7 umfasst.

11. EL-Anzeigevorrichtung nach einem der Ansprüche
7 bis 9, die ferner einen TFT umfasst, der über einem
Substrat ausgebildet ist, und
wobei die Kathode (106; 107; 203; 602) elektrisch
an dem TFT angeschlossen ist.

12. Vorrichtung, die eine EL-Anzeigevorrichtung nach
Anspruch 11 umfasst.

13. Verfahren zum Herstellen einer EL-Anzeigevorrich-
tung, das die folgenden Schritte umfasst:

Ausbilden einer Kathode (106; 107; 203; 602);
Ausbilden einer lichtemittierenden Schicht (108;
204; 603) auf der Kathode (106; 107; 203; 602);
Ausbilden einer Anode (109; 205; 604) auf der
lichtemittierenden Schicht (108; 204; 603);
Ausbilden eines Passivierungsfilms (110; 206;
605) auf der Anode (109; 205; 604); und
Dotieren der lichtemittierenden Schicht (108;
204; 603) mit einem Halogenelement, um einen
Teil (111) der lichtemittierenden Schicht (108;
204; 603), in dem das Halogenelement enthal-
ten ist, auszubilden, wbei sich der Teil (111) bis
zu 100 nm von der Grenzfläche der lichtemittie-
renden Schicht (108; 204; 603) und der Anode
(109; 205; 604) aus in die Tiefe der lichtemittie-
renden Schicht (108; 204; 603) erstreckt,
wobei das Verfahren ferner dadurch gekenn-
zeichnet ist, dass:

der Schritt des Dotierens des Teils (111) mit
dem Halogenelement durch den Passivie-
rungsfilm (110; 206; 605) und die Anode
(109; 205; 604) mittels einer Ionenimplan-
tation durchgeführt wird.

14. Verfahren nach Anspruch 13, wobei die Kathode
(106; 107; 203; 602) aus einem Metallfilm gebildet
wird, der ein Alkalimetallelement oder ein Erdalkali-
metallelement enthält, während die Anode (109;
205; 604) aus einem durchsichtigen leitenden Film
gebildet wird.

15. Verfahren nach Anspruch 13, wobei der Passivie-
rungsfilm (110; 206; 605) aus einem Isolierfilm, der
Silizium enthält, gebildet wird.

16. Verfahren nach einem der Ansprüche 13 bis 15, das
ferner umfasst:

Ausbilden eines TFTs über einem Substrat und
elektrisches Anschließen der Kathode (106;
107; 203; 602) an den TFT.

17. Verfahren nach einem der Ansprüche 13 bis 15, das
ferner umfasst:

19 20 



EP 1 071 144 B1

12

5

10

15

20

25

30

35

40

45

50

55

selektives Ausbilden eines Lacks auf dem Pas-
sivierungsfilm (110; 206; 605) und Dotieren der
lichtemittierenden Schicht (108; 204; 603) mit
dem Halogenelement unter Verwendung des
Lacks als einer Maske.

18. Verfahren zum Herstellen einer EL-Anzeigevorrich-
tung, das die folgenden Schritte umfasst:

Ausbilden einer Kathode (106; 107; 203; 602);
Ausbilden einer lichtemittierenden Schicht (108;
204; 603) auf der Kathode (106; 107; 203; 602);
Ausbilden einer Anode (109; 205; 604) auf der
lichtemittierenden Schicht (108; 204; 603);
Ausbilden eines Passivierungsfilms (110; 206;
605) auf der Anode (109; 205; 604); und
Dotieren der lichtemittierenden Schicht (108;
204; 603) mit einem Alkalimetallelement oder
einem Erdalkalimetallelement, um ein Gebiet
(401) der lichtemittierenden Schicht (108; 204;
603), in dem das Alkalimetallelement oder Erd-
alkalimetallelement enthalten ist, auszubilden,
wobei sich das Gebiet (401) bis zu 100 nm von
der Grenzfläche der lichtemittierenden Schicht
(108; 204; 603) und der Kathode (106; 107; 203;
602) aus in die Tiefe der lichtemittierenden
Schicht (108; 204; 603) erstreckt,
wobei das Verfahren ferner dadurch gekenn-
zeichnet ist, dass: der Schritt des Dotierens
des Gebiets (401) mit dem Alkalimetallelement
oder Erdalkalimetallelement durch den Passi-
vierungsfilm (110; 206; 605) und die Anode
(109; 205; 604) mittels einer Ionenimplantation
durchgeführt wird.

19. Verfahren nach Anspruch 18, wobei die Kathode
(106; 107; 203; 602) aus einem Metallfilm gebildet
wird, der ein Alkalimetallelement oder ein Erdalkali-
metallelement enthält, während die Anode (109;
205; 604) aus einem durchsichtigen leitenden Film
gebildet wird.

20. Verfahren nach Anspruch 18, wobei der Passivie-
rungsfilm (110; 206; 605) aus einem Isolierfilm, der
Silizium enthält, gebildet wird.

21. Verfahren nach einem der Ansprüche 18 bis 20, das
ferner umfasst:

Ausbilden eines TFTs über einem Substrat und
elektrisches Anschließen der Kathode (106;
107; 203; 602) an den TFT.

22. Verfahren nach einem der Ansprüche 18 bis 20, das
ferner umfasst:

selektives Ausbilden eines Lacks auf dem Pas-
sivierungsfilm (110; 206; 605) und Dotieren der

lichtemittierenden Schicht (108; 204; 603) mit
dem Alkalimetallelement oder dem Erdalkalime-
tallelement unter Verwendung des Lacks als ei-
ner Maske.

Revendications

1. Dispositif d’affichage électroluminescent (EL) com-
prenant:

une cathode (106; 107; 203; 602);
une couche électroluminescente (108; 204;
603) formée sur ladite cathode (106; 107; 203;
602);
une anode (109; 205; 604) formée sur ladite cou-
che électroluminescente (108; 204; 603); et
un film de passivation (110; 206; 605) formé di-
rectement sur ladite anode (109; 205; 604),
dans lequel un élément halogène est contenu
dans une portion (111) de ladite couche électro-
luminescente (108; 204; 603), la portion étant
en contact avec ladite anode (109; 205; 604), et
dans lequel ladite portion (111) de ladite couche
électroluminescente (108; 204; 603), qui con-
tient l’élément halogène, s’étend jusqu’à 100 nm
à partir de l’interface entre ladite couche élec-
troluminescente (108; 204; 603) et ladite anode
(109; 205; 604) vers la profondeur de la couche
électroluminescente (108; 204; 603);
le dispositif étant aussi caractérisé en ce que
ledit élément halogène est contenu dans ladite
anode et ledit film de passivation.

2. Dispositif selon la revendication 1, dans lequel ladite
cathode (106; 107; 203; 602) comprend un film de
métal contenant un élément de métal alcalin ou un
élément de métal alcalino-terreux, et ladite anode
(109; 205; 604) comprend un film conducteur trans-
parent.

3. Dispositif selon la revendication 1, dans lequel ledit
film de passivation (110; 206; 605) est un film isolant
contenant du silicium.

4. Dispositif comprenant un dispositif d’affichage élec-
troluminescent selon la revendication 1.

5. Dispositif d’affichage électroluminescent selon l’une
des revendications 1 à 4, comprenant aussi un TFT
(transistor en couches minces) formé sur un substrat
et dans lequel ladite cathode (106; 107; 203; 602)
est reliée électriquement audit TFT.

6. Dispositif comprenant un dispositif d’affichage élec-
troluminescent selon la revendication 5.

7. Dispositif d’affichage électroluminescent compre-
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nant:

une cathode (106; 107; 203; 602);
une couche électroluminescente (108; 204;
603) formée sur ladite cathode (106; 107; 203;
602);
une anode (109; 205; 604) formée sur ladite cou-
che électroluminescente (108; 204; 603); et
un film de passivation (110; 206; 605) formé di-
rectement sur ladite anode (109; 205; 604),
dans lequel un élément de métal alcalin ou un
élément de métal alcalino-terreux est contenu
dans une région (401) s’étendant jusqu’à 100
nm à partir de l’interface entre ladite couche
électroluminescente (108; 204; 603) et ladite ca-
thode (106; 107; 203; 602) vers la profondeur
de la couche électroluminescente (108; 204;
603)
le dispositif étant aussi caractérisé en ce que
il y a une région dans ledit film de passivation
(110; 206; 605) dans laquelle l’élément de métal
alcalin ou l’élément de métal alcalino-terreux est
contenu, et une région dans ledit film de passi-
vation (110; 206; 605) dans laquelle ni l’élément
de métal alcalin ni l’élément de métal alcalino-
terreux ne sont pas contenus.

8. Dispositif selon la revendication 7, dans lequel ladite
cathode (106; 107; 203; 602) comprend un film de
métal contenant un élément de métal alcalin ou un
élément de métal alcalino-terreux, et ladite anode
(109; 205; 604) comprend un film conducteur trans-
parent.

9. Dispositif selon la revendication 7, dans lequel ledit
film de passivation (110; 206; 605) est un film isolant
contenant du silicium.

10. Dispositif comprenant un dispositif d’affichage élec-
troluminescent selon la revendication 7.

11. Dispositif d’affichage électroluminescent selon l’une
des revendications 7 à 9, comprenant aussi un TFT
(transistor en couches minces) formé sur un substrat
et dans lequel ladite cathode (106; 107; 203; 602)
est reliée électriquement audit TFT.

12. Dispositif comprenant un dispositif d’affichage élec-
troluminescent selon la revendication 11.

13. Procédé de fabrication d’un dispositif d’affichage
électroluminescent, comprenant les étapes de:

formation d’une cathode (106; 107; 203; 602);
formation d’une couche électroluminescente
(108; 204; 603) sur ladite cathode (106; 107;
203; 602);
formation d’une anode (109; 205; 604) sur ladite

couche électroluminescente (108; 204; 603);
formation d’un film de passivation (110; 206;
605) sur ladite anode (109; 205; 604); et
dopage de ladite couche électroluminescente
(108; 204; 603) avec un élément halogène afin
que l’élément halogène soit contenu dans une
portion (111) de ladite couche électrolumines-
cente (108; 204; 603), la portion (111) s’éten-
dant jusqu’à 100 nm à partir de l’interface entre
ladite couche électroluminescente (108; 204;
603) et ladite anode (109; 205; 604) vers la pro-
fondeur de la couche électroluminescente (108;
204; 603);
le procédé étant aussi caractérisé en ce que
l’étape de dopage de ladite portion (111) avec
l’élément halogène est effectuée par implanta-
tion ionique à travers ledit film de passivation
(110; 206; 605) et ladite anode (109; 205; 604).

14. Procédé selon la revendication 13, dans lequel ladite
cathode (106; 107; 203; 602) est faite d’un film de
métal contenant un élément de métal alcalin ou un
élément de métal alcalino-terreux, et ladite anode
(109; 205; 604) est faite d’un film conducteur trans-
parent.

15. Procédé selon la revendication 13, dans lequel ledit
film de passivation (110; 206; 605) est fait d’un film
isolant contenant du silicium.

16. Procédé selon l’une des revendications 13 à 15,
comprenant aussi formation d’un TFT (transistor en
couches minces) sur un substrat et connexion élec-
trique de ladite cathode (106; 107; 203; 602) audit
TFT.

17. Procédé selon l’une des revendications 13 à 15,
comprenant aussi formation sélective d’une subs-
tance résistante sur ledit film de passivation (110;
206; 605) et dopage de ladite couche électrolumi-
nescente (108; 204; 603) avec ledit élément halogè-
ne en utilisant ladite substance résistante comme un
masque.

18. Procédé de fabrication d’un dispositif d’affichage
électroluminescent, comprenant les étapes de:

formation d’une cathode (106; 107; 203; 602);
formation d’une couche électroluminescente
(108; 204; 603) sur ladite cathode (106; 107;
203; 602);
formation d’une anode (109; 205; 604) sur ladite
couche électroluminescente (108; 204; 603);
formation d’un film de passivation (110; 206;
605) sur ladite anode (109; 205; 604); et
dopage de ladite couche électroluminescente
(108; 204; 603) avec un élément de métal alcalin
ou un élément de métal alcalino-terreux afin que
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l’élément de métal alcalin ou l’élément de métal
alcalino-terreux soit contenu dans une région
(401) de ladite couche électroluminescente
(108; 204; 603), la région (401) s’étendant jus-
qu’à 100 nm à partir de l’interface entre ladite
couche électroluminescente (108; 204; 603) et
ladite cathode (106; 107; 203; 602) vers la pro-
fondeur de la couche électroluminescente (108;
204; 603);
le procédé étant aussi caractérisé en ce que
l’étape de dopage de ladite région (401) avec
l’élément de métal alcalin ou l’élément de métal
alcalino-terreux est effectuée par implantation
ionique à travers ledite film de passivation (110;
206; 605) et ladite anode (109; 205; 604).

19. Procédé selon la revendication 18, dans lequel ladite
cathode (106; 107; 203; 602) est faite d’un film de
métal contenant un élément de métal alcalin ou un
élément de métal alcalino-terreux, et ladite anode
(109; 205; 604) est faite d’un film conducteur trans-
parent.

20. Procédé selon la revendication 18, dans lequel ledit
film de passivation (110; 206; 605) est fait d’un film
isolant contenant du silicium.

21. Procédé selon l’une des revendications 18 à 20,
comprenant aussi formation d’un TFT (transistor en
couches minces) sur un substrat et connexion élec-
trique de ladite cathode (106; 107; 203; 602) audit
TFT.

22. Procédé selon l’une des revendications 18 à 20,
comprenant aussi formation sélective d’une subs-
tance résistante sur ledit film de passivation (110;
206; 605) et dopage de ladite couche électrolumi-
nescente (108; 204; 603) avec ledit élément de métal
alcalin ou ledit élément de métal alcalino-terreux en
utilisant ladite substance résistante comme un mas-
que.
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