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DESCRIPTION

LIGHT-EMITTING DISPLAY DEVICE

TECHNICALFIELD

[0001]

The present invention in this specification relates to a light-emitting display

device in which an oxide semiconductor is used and a method for manufacturing the

light-emitting display device.

BACKGROUND ART

[0002]

It has been promoted to develop light-emitting elements where electrons are

injected from one electrode and holes are injected from the other electrode into a

stacked body containing an organic compound sandwiched between the pair of

electrodes and the electrons and holes are recombined in the stacked body so that a

light-emitting material in the stacked body is excited and thus light emission can be

obtained. Further, development of light-emitting devices and display devices using the

light-emitting elements has been also promoted.

[0003]

Being self-light-emitting type ones, such light-emitting elements are superior in

visibility with low dependence on a viewing angle, and thin shape and weight saving

can be realized easily. Therefore, such light-emitting elements are expected to be

applied to the use of flat panel displays of the next generation. In addition, it is also

possible to manufacture such elements in a flexible film such as plastic, the elements are

expected to be used for mobile displays.

[0004]

Alight-emitting display device using this light-emitting element can be roughly

divided into two types, that is, a passive matrix type and an active matrix type. In the

active matrix light-emitting display device, a thin film transistor (TFT) is electrically

connected to each pixel to control light emission of a light-emitting element.



[0005]

Thus far, an inorganic semiconductor material typified by silicon has been

widely used for a TFT of the active matrix light-emitting display device. However,

high temperature treatment is needed in order to form the inorganic semiconductor

material typified by silicon as a semiconductor layer; therefore, it is difficult to use a

flexible material such as plastic or a film as a substrate.

[0006]

On the other hand, a TFT in which an organic semiconductor material is used

as a semiconductor layer can be formed even at relatively low temperature; therefore, it

is possible to manufacture in principle a TFT not only over a glass substrate but also

over a substrate having low heat resistance such as plastic.

[0007]

However, TFTs using organic semiconductor materials as semiconductor layers

have disadvantages of low reliability and low mobility (see Patent Document 1).

[0008]

On the other hand, TFTs whose active layers are formed using oxide

semiconductors have high electric field mobility. Oxide semiconductor films can be

formed at a temperature of 3000C or lower by a sputtering method or the like, and a

manufacturing process of the oxide semiconductor films is easy.

[0009]

For example, a technique is known, by which a TFT is formed using zinc oxide

or an In-Ga-Zn-O-based oxide semiconductor as an oxide semiconductor film and such

a transistor is used as a switching element or the like of an image display device (see

Patent Documents 2 and 3).

[Reference]

[0010]

[Patent Document 1] Japanese Published Patent Application No. 2006-324655

[Patent Document 2] Japanese Published Patent Application No. 2007-123861

[Patent Document 3] Japanese Published Patent Application No. 2007-096055

DISCLOSURE OF INVENTION

[0011]



As for a light-emitting display device in which a TFT including an oxide

semiconductor film, which has high electric field mobility, and a light-emitting element

in which light emission is obtained by recombination of electrons and holes in a stacked

body, are formed over one substrate, the number of masks is increased in the

manufacturing process of such a light-emitting display device, which leads to increase

of the number of manufacturing steps and the manufacturing cost.

[0012]

In view of the above-described problem, it is an object to provide a

light-emitting display device including a TFT having an oxide semiconductor film,

which has high reliability and high mobility, with the reduced number of masks used in

manufacturing the light-emitting display device.

[0013]

Oxide semiconductor films are used for an active layer of a switching transistor

and an active layer of a light-emitting transistor in a light-emitting display device.

Thus, a TFT which has high reliability and high mobility can be obtained, and thus

driving speed of the whole light-emitting display device can be improved.

[0014]

Further, the active layer of the light-emitting transistor also serves as a pixel

electrode, and thus the increase of the number of masks can be suppressed.

[0015]

One embodiment of the present invention is a light-emitting display device

comprising a first thin film transistor and a second thin film transistor. The first thin

film transistor includes a first gate electrode; a gate insulating film covering the first

gate electrode; a first oxide semiconductor film as a first active layer, which is provided

over the gate insulating film; and a first electrode and a second electrode which are

electrically connected to the first oxide semiconductor film. The second thin film

transistor includes a second gate electrode electrically connected to the second

electrode; the gate insulating film covering the second gate electrode; a second oxide

semiconductor film as a second active layer, which is provided over the gate insulating

film; a third electrode electrically connected to the second oxide semiconductor film; a

light-emitting layer over the second oxide semiconductor film; and a fourth electrode

over the light-emitting layer. A work function of the second oxide semiconductor film



is higher than a work function of the fourth electrode, and the first oxide semiconductor

film and the second oxide semiconductor film are each represented by InM0 3(Zn0) m

(m > 0), and each include, as the M, one or more metal elements of gallium (Ga), iron

(Fe), nickel (Ni), manganese (Mg), and cobalt (Co).

[0016]

The light-emitting layer includes a light-emitting layer and at least one of a

hole-injecting layer, a hole-transporting layer, an electron-transporting layer, and an

electron-injecting layer.

[0017]

The second gate electrode comprises a conductive film having a light-blocking

property, and the fourth electrode comprises a conductive film having a

light-transmitting property.

[0018]

The second gate electrode comprises a conductive film having a

light-transmitting property, and the fourth electrode comprises a conductive film having

a light-blocking property.

[0019]

The second gate electrode comprises a conductive film having a

light-transmitting property, and the fourth electrode comprises a conductive film having

a light-transmitting property.

[0020]

A light-emitting transistor which has high reliability and high mobility can be

formed.

[0021]

Further, an active layer of a switching transistor and a pixel electrode can be

formed using the same mask, which leads to reduction of the number of masks.

[0022]

Furthermore, in a light-emitting element according to one embodiment of the

present invention disclosed below, an active layer of a light-emitting transistor serves as

one of electrodes between which a light-emitting layer is formed, and thus the amount

of materials used for the electrodes can be reduced.



BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

In the accompanying drawings:

FIG. 1 is a cross-sectional view of a light-emitting display device;

FIG. 2 is a circuit diagram of the light-emitting display device;

FIGS. 3A to 3C are cross-sectional views illustrating a manufacturing process

of the light-emitting display device;

FIGS. 4A to 4C are cross-sectional views illustrating a manufacturing process

of the light-emitting display device;

FIGS. 5A to 5C are cross-sectional views illustrating a manufacturing process

of the light-emitting display device;

FIGS. 6A to 6C are cross-sectional views illustrating a manufacturing process

of the light-emitting display device;

FIGS. 7A and 7B are cross-sectional views illustrating a manufacturing process

of the light-emitting display device;

FIGS. 8A and 8B are cross-sectional views illustrating a manufacturing process

of the light-emitting display device; and

FIG. 9 is a top view of the light-emitting display device.

BEST MODE FOR CARRYING OUT THE INVENTION

[0024]

Embodiments of the present invention disclosed in this specification will be

hereinafter described with reference to the accompanying drawings. The present

invention can be carried out in many different modes. It is easily understood by those

skilled in the art that modes and details disclosed herein can be modified in various

ways without departing from the spirit and the scope of the present invention.

Therefore, the present invention is not construed as being limited to the description of

the embodiments. It is to be noted that like portions or portions having the same

function in the accompanying drawings are denoted by the same reference numerals,

and repeated descriptions thereof will be omitted.

[0025]

Note that in this specification, the term "semiconductor device" refers to



elements or devices in general which can function by utilizing semiconductor

characteristics, and include electric devices including electric circuits, liquid crystal

display devices, light-emitting devices, and the like, and electronic devices on which

such electric devices are mounted.

[0026]

Embodiment 1

Embodiment 1 will now be described with reference to FIG. 1, FIG. 2, FIGS.

3A to 3C, FIGS. 4A to 4C, FIGS. 5A to 5C, FIGS. 6A to 6C, FIGS. 7A and 7B, FIGS.

8Aand 8B, and FIG. 9.

[0027]

A base film 102 and a conductive film 124 are formed first over a substrate 101

(FIG. 3A).

[0028]

In FIG. 3A, as the substrate 101, it is possible to use a glass substrate made of

barium borosilicate glass, aluminoborosilicate glass, or the like typified by 7059 glass,

1737 glass, or the like manufactured by Corning Incorporated.

[0029]

For the base film 102, a silicon oxide film, a silicon nitride oxide film, a silicon

nitride film, or a silicon oxynitride film may be used. In addition, an insulating film

104 is formed later, and thus the base film 102 is not necessarily formed, if not needed.

In this embodiment, a silicon oxide film is used as the base film 102.

[0030]

The conductive film 124 is preferably formed using a conductive material

having low resistance, such as aluminum (Al) or copper (Cu). However, since use of

Al alone brings disadvantages such as low resistance and a tendency to be corroded,

aluminum is used in combination with a conductive material having heat resistance,

when such a conductive material having low resistance is used.

[0031]

As the conductive material having heat resistance, any of the following

materials may be used: an element selected from titanium (Ti), tantalum (Ta), tungsten

(W), molybdenum (Mo), chromium (Cr), neodymium (Nd), and scandium (Sc), an alloy

containing any of these elements as a component, an alloy containing some of these



elements in combination, and a nitride containing any of these elements as a component.

[0032]

The conductive film 124 may be a stacked layer of a combination of a

conductive material having low resistance and a conductive material having heat

resistance, a single layer of a conductive material having heat resistance, or a stacked

layer of different conductive materials having heat resistance.

[0033]

After the conductive film 124 is entirely formed over the substrate 101, a resist

mask is formed and an unnecessary portion is removed by etching to form an electrode

103 to serve as a gate electrode of a TFT 151 and an electrode 111 to serve as a gate

electrode of a TFT 152 (FIG. 3B).

[0034]

Then, an insulating film 104 to serve as a gate insulating film is formed so as to

cover the electrode 103, the electrode 111, and the base film 102 or the substrate 101

when the base film 102 is not formed (FIG. 3C).

[0035]

The insulating film 104 may have a single layer structure or a stacked layer

structure of insulating materials such as a silicon oxide film, a silicon oxynitride film, a

silicon nitride film, a silicon nitride oxide film, an aluminum oxide film, a tantalum

oxide film, and/or another insulating material. In this embodiment, a silicon oxide

film is used as the insulating film 104.

[0036]

Then, a contact hole 136 is formed in the insulating film 104 by etching or the

like (FIG. 4A). Note that the contact hole 136 may be formed after an oxide

semiconductor film 105 and an oxide semiconductor film 112 to be described later are

formed. A process in that case will be described later with reference to FIGS. 5A to

5C.

[0037]

After the state of FIG. 4A is obtained, an oxide semiconductor film 123 is

formed so as to cover the insulating film 104 and the electrode 111 exposed in the

contact hole 136 (FIG. 4B).

[0038]



Note that preferably, before the formation of the oxide semiconductor film 123,

dust attached to a surface of the insulating film 104 is removed by reverse sputtering in

which an argon gas is introduced to generate plasma. Note that nitrogen, helium, or

the like may be used instead of the argon atmosphere,. Alternatively, an argon

atmosphere to which oxygen, hydrogen, N2O, and/or the like is added may be used.

Further alternatively, an argon atmosphere to which CI2, CF4, and/or the like is added

may be used.

[0039]

It is effective to form the oxide semiconductor film 123 (Li-Ga-Zn-O-based

non-single-crystal film in this embodiment) without being exposed to air after the

plasma treatment is conducted to the insulating film 104, because dust or moisture is not

attached to the interface between the insulating film 104 and the oxide semiconductor

film 123.

[0040]

The oxide semiconductor film 123 used in this specification is a thin film

expressed by InMO (ZnO) nI (m > 0). Note that M denotes one metal element or a

plurality of metal elements selected from gallium (Ga), iron (Fe), nickel (Ni),

manganese (Mn), and cobalt (Co). For example, M denotes Ga in some cases;

meanwhile, M includes the above metal element such as Ni or Fe in addition to Ga (i.e.,

Ga and Ni or Ga and Fe) in other cases. Further, the above oxide semiconductor film

123 may contain Fe or Ni, another transitional metal element, or an oxide of a

transitional metal as an impurity element in addition to the metal element contained as

M . In this specification, this thin film is also referred to as an In-Ga-Zn-O-based

non-single-crystal film.

[0041]

Table 1 shows a typical measurement example of obtained by inductively

coupled plasma mass spectrometry (ICP-MS). An oxide semiconductor film of

InGa 0.95Zn0 O3.33 is obtained as the oxide semiconductor film 123 under Condition 1

where a target in which the ratio of In2θ 3 to Ga O and ZnO is 1:1:1 (the ratio of In to

Ga and Zn being 1:1:0.5) is used and the flow rate of an argon gas in a sputtering

method is 40 seem. In addition, an oxide semiconductor film of InGao.94Zno.4oθ 3.3i is

obtained as the oxide semiconductor film 123 under Condition 2 where the flow rates of



an argon gas and oxygen in a sputtering method are 10 seem and 5 seem, respectively.

[0042]

[Table 1]

[0043]

Further, Table 2 shows results quantified by Rutherford backscattering

spectrometry (RBS) instead of ICP-MS.

[0044]

[Table 2]

[0045]

According to the results of the measurement of the sample in Condition 1 by

RBS, the oxide semiconductor film 123 is InGao.93Zno.44O3.49. In addition, according

to the results of the measurement of the sample in Condition 2 by RBS, the oxide

semiconductor film 123 is InGao.92Zno.45O3.se-

[0046]

An amorphous structure is observed as a crystal structure in the

In-Ga-Zn-O-based non-single-crystal film by X-ray diffraction (XRD). In that case,

heat treatment is performed on the In-Ga-Zn-O-based non-single-crystal film at 200 to

500 0C, typically 300 to 400 0C, for 10 minutes to 100 minutes after the film is formed

by a sputtering method. In addition, a thin film transistor having electric

characteristics such as an on/off ratio of 109 or more and a mobility of 10 (cm2/Vs) or

more at a gate voltage of ±20 V can be formed.

[0047]



In this embodiment, the oxide semiconductor film 123 is formed using an oxide

semiconductor target including In, Ga, and Zn (In2θ 3:Ga2θ 3:ZnO = 1:1:1) with a

diameter of 8 inches, with the distance between the substrate 101 and the target of 170

mm, a pressure of 0.4 Pa, and a direct current (DC) power source of 0.5 kW, and in an

argon atmosphere or an oxygen atmosphere. Note that it is preferable to use a pulsed

direct-current (DC) power source with which dust can be reduced and thickness

distribution can be uniform. The thickness of the oxide semiconductor film 123 may

be 5 nm to 200 nm. In this embodiment, the thickness of the oxide semiconductor film

123 is 100 nm.

[0048]

Examples of a sputtering method include an RF sputtering method in which a

high-frequency power source is used as a sputtering power source, a DC sputtering

method, and a pulsed DC sputtering method in which a bias is applied in a pulsed

manner. An RF sputtering method is mainly used in a case where an insulating film is

formed, and a DC sputtering method is mainly used in a case where a metal film is

formed.

[0049]

In addition, there is also a multi-source sputtering apparatus in which a

plurality of targets of different materials can be set. With the multi-source sputtering

apparatus, films of different materials can be formed to be stacked in the same chamber,

or plural kinds of materials can be deposited by electric discharge at the same time in

the same chamber.

[0050]

In addition, there are a sputtering apparatus provided with a magnet system

inside a chamber and used for a magnetron sputtering, and a sputtering apparatus used

for an ECR sputtering in which plasma generated with use of microwaves is used

without using glow discharge.

[0051]

Furthermore, as a deposition method by sputtering, there are also a reactive

sputtering method by which a target substance and a sputtering gas component are

chemically reacted with each other during deposition to form a thin compound film, and

a bias sputtering by which a voltage is applied to also a substrate during deposition.



[0052]

At this time, when zinc oxide (ZnO) is used as the oxide semiconductor film

123, zinc oxide has difficulty in reducing a carrier density, which might cause increase

of the conductivity unfortunately. In a case where an active layer of a TFT is formed

using the oxide semiconductor film 123 and a light-emitting display device is

manufactured using the TFT, off current of the TFT cannot be decreased and thus

change-over of emission or non emission by on/off switching is difficult. In other

words, there is a concern that such a light-emitting display device emits light

continuously.

[0053]

Next, a resist mask is formed and the oxide semiconductor film 123 is etched.

At this time, wet etching is conducted using ITO-07N (manufactured by KANTO

CHEMICAL CO., INC.), and the oxide semiconductor film 105 serving as the active

layer of the TFT 151 and the oxide semiconductor film 112 serving as the active layer

of the TFT 152 are formed from the oxide semiconductor film 123 (FIG. 4C). The

etching at this time may be dry etching without being limited to wet etching.

[0054]

Alternatively, the state of FIG. 3C is obtained, and then the oxide

semiconductor film 123 may be formed over the insulating film 104 without formation

of the contact hole 136 (FIG. 5A).

[0055]

Then, similar to FIG. 4C, the oxide semiconductor film 123 is etched to form

the oxide semiconductor film 105 and the oxide semiconductor film 112 (FIG. 5B).

[0056]

Then, the insulating film 104 is etched to form the contact hole 136 (FIG. 5C).

Note that the state of FIG. 4C is the same as the state of FIG. 5C.

[0057]

Next, a conductive film 121 formed of a metal material is formed over the

oxide semiconductor film 105 and the oxide semiconductor film 112 by a sputtering

method or a vacuum evaporation method (FIG. 6A).

[0058]

As the material of the conductive film 121, there are an element selected from



Al, Cr, Ta, Ti, Mo, and W, an alloy containing any of these elements as a component,

an alloy containing some of these elements in combination, and the like. Further,

when heat treatment is conducted at 200 to 6000C, the conductive film preferably has

heat resistance high enough to withstand the heat treatment. Since use of Al alone

brings disadvantages such as low resistance and a tendency to be corroded, aluminum is

used in combination with a conductive material having heat resistance. As the

conductive material having heat resistance which is used in combination with Al, any of

the following materials may be used: an element selected from titanium (Ti), tantalum

(Ta), tungsten (W), molybdenum (Mo), chromium (Cr), neodymium (Nd), and

scandium (Sc), an alloy containing any of these above elements as a component, an

alloy containing some of these elements in combination, and a nitride containing any of

these above elements as a component.

[0059]

Then, a resist mask is provided over the conductive film 121, and the

conductive film 121 is etched to form a wiring 106, a wiring 107 and a wiring 108 (FIG.

6B).

[0060]

The wiring 106 serves as a source electrode of the TFT 151 and the wiring 107

serves as a drain wiring (or drain electrode) of the TFT 151 and is electrically connected

to the electrode 111 which is the gate electrode of the TFT 152. In addition, the wiring

108 serves as a source wiring of the TFT 152.

[0061]

Then, a protective film 115 is formed so as to cover the wiring 106, the wiring

107, the oxide semiconductor film 105, and the oxide semiconductor film 112 (FIG. 6C).

In this embodiment, a silicon nitride film is used as the protective film 115.

[0062]

Next, heat treatment is preferably performed at 200 to 600°C, typically, 300 to

5000C. Here, heat treatment is performed in a nitrogen atmosphere in a furnace at

350°C for 1 hour. Through this heat treatment, rearrangement at the atomic level

occurs in the oxide semiconductor film 105 and the oxide semiconductor film 112.

Because strain energy which inhibits carrier movement is released by the heat treatment,



the heat treatment (including optical annealing) is important. There is no particular

limitation on timing of the heat treatment as long as it is conducted after the formation

of the oxide semiconductor film 123.

[0063]

Then, an insulator 109 is formed over the protective film 115 (FIG. 7A), and

part of the protective film 115 and part of the insulator 109 which are over the oxide

semiconductor film 112 are removed to form an opening portion 125, so that part of the

oxide semiconductor film 112 is exposed (FIG. 7B).

[0064]

Alternatively, it is also possible that after the state of FIG. 6A is obtained, part

of the protective film 115 over the oxide semiconductor film 112 is removed to expose

part of the oxide semiconductor film 112 (FIG. 8A), then the insulator 109 is formed

over a region other than the exposed oxide semiconductor film 112, and thus the

opening portion 125 is formed.

[0065]

The insulator 109 is formed using an organic resin film, an inorganic insulating

film, or organic polysiloxane. Preferably, the insulator 109 is formed using a

photosensitive material and the opening portion 125 is formed over the oxide

semiconductor film 112 so that a sidewall of the opening portion is formed as a tilted

surface with continuous curvature.

[0066]

Next, a light-emitting layer 113 and an electrode 114 are formed over the

insulator 109 serving as a partition and the exposed oxide semiconductor film 112 (FIG.

I)-

[0067]

The light-emitting layer 113 may be formed to have a single layer structure or a

stacked layer structure including a plurality of layers. When the light-emitting layer

has a plurality of layers, a hole-injecting layer, a hole-transporting layer, a light-emitting

layer, an electron-transporting layer, and an electron-injecting layer may be formed in

this order from the side on which the wiring 108 serving as an anode and the oxide

semiconductor film 112 are formed to the side on which the electrode 114 serving as a

cathode is formed. Alternatively, from the side on which the wiring 108 serving as an



anode and the oxide semiconductor film 112 are formed to the side on which the

electrode 114 serving as a cathode is formed, the light-emitting layer and at least one of

the hole-injecting layer, the hole-transporting layer, the electron-transporting layer, and

the electron-injecting layer may be stacked. Note that the "light-emitting layer 113"

indicates a single light-emitting layer or a stacked layer of a light-emitting layer and at

least one of a hole-injecting layer, a hole-transporting layer, an electron-transporting

layer, and an electron-injecting layer.

[0068]

An In-Ga-Zn-O-based non-single-crystal film is used for the oxide

semiconductor film 112 in this embodiment, and is suitable for the anode, because it has

a high work function.

[0069]

The electrode 114 serving as a cathode may be formed using a conductive film

having a light-transmitting property, e.g., indium tin oxide (ITO). Alternatively, a

conductive film having a light-emitting property and a conductive thin film having a

low work function may be stacked such that light cannot be blocked by the stacked

layer. Preferable examples of a conductive film having a low work function include

conductive films including Ca, Al, CaF, MgAg, AlLi and the like,

[0070]

A cross-sectional view, a circuit diagram, and a top view of the thus formed

light-emitting display device are illustrated in FIG. 1, FIG. 2, and FIG. 9, respectively.

[0071]

The wiring 106 of the first TFT 151 serving as a switching transistor is

electrically connected to the oxide semiconductor film 105 and a signal line 131, and

the electrode 103 serving as the gate electrode of the TFT 151 is electrically connected

to a scan line 133. Note that the electrode 103 and the scan line 133 may be formed

using the same material and in the same manufacturing step, or the electrode 103 and

the scan line 133 may be formed using different materials and in different

manufacturing steps and then may be electrically connected to each other. The wiring

107 of the TFT 151 is electrically connected to the oxide semiconductor film 105 and

the electrode 111 which is the gate electrode of the TFT 152.

[0072]



The wiring 108 of the second TFT 152 serving as a light-emitting transistor is

electrically connected to the oxide semiconductor film 112 and a Vdd line 132. The

light-emitting layer 113 and the electrode 114 correspond to a drain electrode of the

TFT 152.

[0073]

A capacitor 153 includes the electrode 111, the electrode 135, and the

insulating film 104 as dielectrics arranged between the electrode 111 and the electrode

135. The electrode 135 is formed using the same material and in the same

manufacturing step of the wiring 106, the wiring 107, and the wiring 108. In addition,

the electrode 135 is electrically connected to the Vdd line 132.

[0074]

The light-emitting display device having the above-described structure is a

so-called top emission type light-emitting display device, in which light is emitted from

the light-emitting layer 113 to the side opposite to the substrate 101.

[0075]

On the other hand, the electrode 111 is formed using a conductive film having

a light-transmitting property, and the electrode 114 is formed using a conductive film

having a light-blocking property, whereby a so-called bottom emission type

light-emitting display device can be obtained, in which light is emitted from the

light-emitting layer 113 through the substrate 101.

[0076]

Further, the electrode 111 is formed using a conductive film having a

light-transmitting property, and the electrode 114 is formed using a conductive film

having a light-transmitting property, whereby a so-called dual emission type

light-emitting display device can be obtained, in which light is emitted from the

light-emitting layer 113 through both the substrate 101 and the side opposite to the

substrate 101.

[0077]

Further, it is also possible that a conductive thin film having a low work

function is stacked over the oxide semiconductor film 112 such that light cannot be

blocked, and the conductive thin film serves as a cathode. In addition, the

light-emitting layer 113 may have a structure in which an electron-injecting layer, an



electron-transporting layer, a light-emitting layer, a hole-transporting layer, a

hole-injecting layer, and the electrode 114 serving as an anode may be stacked in this

order. Further, as described above, by using a conductive film having a

light-transmitting property or a conductive film having a light-blocking property for the

electrode 111 or the electrode 114, a bottom emission type light-emitting display device

or a dual emission type light-emitting display device may be manufactured.

This application is based on Japanese Patent Application serial no.

2008-267681 filed with Japanese Patent Office on October 16 2008, the entire contents

of which are hereby incorporated by reference.



CLAIMS

1. A light-emitting display device comprising:

a gate electrode over a substrate;

a gate insulating film over the gate electrode;

an oxide semiconductor film over the gate insulating film;

a first electrode electrically connected to the oxide semiconductor film;

a light-emitting layer on and in contact with the oxide semiconductor film; and

a second electrode over the light-emitting layer.

2. The light-emitting display device according to claim 1, wherein a work

function of the oxide semiconductor film is higher than a work function of the second

electrode.

3. The light-emitting display device according to claim 1, wherein the oxide

semiconductor film is represented by InMO (ZnO)n, (m > 0), and each include, as the M,

one or more metal elements of gallium (Ga), iron (Fe), nickel (Ni), manganese (Mg),

and cobalt (Co).

4. The light-emitting display device according to claim 1 or 2, wherein the gate

electrode comprises a conductive film having a light-blocking property, and the second

electrode comprises a conductive film having a light-transmitting property.

5. The light-emitting display device according to claim 1 or 2, wherein the gate

electrode comprises a conductive film having a light-transmitting property, and the

second electrode comprises a conductive film having a light-blocking property.

6. The light-emitting display device according to claim 1 or 2, wherein the gate

electrode comprises a conductive film having a light-transmitting property, and the

second electrode comprises a conductive film having a light-transmitting property.

7. A light-emitting display device comprising:



a first gate electrode and a second gate electrode;

a gate insulating film over the first gate electrode and the second gate

electrode;

a first oxide semiconductor film over the first gate electrode with the gate

insulating film interposed therebetween;

a first electrode and a second electrode which are electrically connected to the

first oxide semiconductor film, the second electrode being electrically connected to the

second gate electrode;

a second oxide semiconductor film over the second gate electrode with the gate

insulating film interposed therebetween;

a third electrode electrically connected to the second oxide semiconductor film;

a light-emitting layer on and in contact with the second oxide semiconductor

film; and

a fourth electrode over the light-emitting layer.

8. A light-emitting display device comprising:

a first thin film transistor comprising:

a first gate electrode;

a gate insulating film over the first gate electrode;

a first oxide semiconductor film over the gate insulating film; and

a first electrode and a second electrode which are electrically

connected to the first oxide semiconductor film; and

a second thin film transistor comprising:

a second gate electrode electrically connected to the second electrode;

the gate insulating film over the second gate electrode;

a second oxide semiconductor film over the gate insulating film;

a third electrode electrically connected to the second oxide

semiconductor film;

a light-emitting layer on and in contact with the second oxide

semiconductor film; and

a fourth electrode over the light-emitting layer.



9. The light-emitting display device according to claim 7 or 8, wherein a work

function of the second oxide semiconductor film is higher than a work function of the

fourth electrode.

10. The light-emitting display device according to claim 7 or 8, wherein the

first oxide semiconductor film and the second oxide semiconductor film are each

represented by InMO3(ZnO)n, (m > 0), and each include, as the M, one or more metal

elements of gallium (Ga), iron (Fe), nickel (Ni), manganese (Mg), and cobalt (Co).

11. The light-emitting display device according to claim 7 or 8, wherein the

light-emitting layer comprises one light emitting layer and at least one of a

hole-injecting layer, a hole-transporting layer, an electron-transporting layer, and an

electron-injecting layer.

12. The light-emitting display device according to claim 7 or 8, wherein the

second gate electrode comprises a conductive film having a light-blocking property, and

the fourth electrode comprises a conductive film having a light-transmitting property.

13. The light-emitting display device according to claim 7 or 8, wherein the

second gate electrode comprises a conductive film having a light-transmitting property,

and the fourth electrode comprises a conductive film having a light-blocking property.

14. The light-emitting display device according to claim 7 or 8, wherein the

second gate electrode comprises a conductive film having a light-transmitting property,

and the fourth electrode comprises a conductive film having a light-transmitting

property.
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