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(57) ABSTRACT

A thin type electroluminescence (EL) display apparatus
having an electromagnetic induction type touch panel func-
tion is provided. The EL display apparatus includes: a first
substrate; plural EL devices arranged on the first substrate;
a second substrate arranged over the EL devices and sepa-
rated apart from the EL devices; loop coils for detecting
coordinates; a current detecting section for detecting current
changes in the loop coils; and a coordinates detecting section
for detecting a position on a display screen based on the
current changes detected by the current detecting section in
which the loop coils are arranged on a surface of the second
substrate on the side of the first substrate.
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EL DISPLAY APPARATUS HAVING
COORDINATES DETECTING FUNCTION

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention is related to an electrolumi-
nescence (EL) display apparatus having a function of sens-
ing a current produced by an electromagnetic induction to
thereby detect a contact position of a position indicator.
[0003] 2. Description of the Related Art

[0004] Conventionally, while liquid crystal display appa-
ratuses having touch panel functions are known, organic EL
display apparatuses equipped with pressure sensitive type
touch panels are present in technical fields of organic EL
(refer to Japanese Patent Application Laid-Open No. H10-
091342).

[0005] As the related art, such a position detecting appa-
ratus has been proposed (refer to Japanese Patent Applica-
tion Laid-Open No. S63-070326). That is, the position
detecting apparatus has a function of detecting a position of
a position indicator on a display screen by transmitting and
receiving electromagnetic waves between the position indi-
cator and a loop coil.

[0006] However, since the organic EL display apparatus of
Japanese Patent Application Laid-Open No. H10-091342 is
equipped with the pressure sensitive type touch panel, there
are some possibilities that resolution of the position indica-
tor (pen) becomes insufficiently low with respect to contact
pressure (pen pressure) of the position indicator. Also, the
pressure sensitive type touch panel must be arranged near
the surface of the display apparatus, so that a total thickness
of the display panel is increased by the thickness of this
pressure sensitive type touch panel. As a result, a positional
shift is produced between a pointed position of the position
indicator (pen) and a display position, so that a so-called
“parallax” may readily occur.

[0007] Also, in Japanese Patent Application Laid-Open
No. S63-070326, since the position detecting apparatus has
such a structure that the display apparatus including the
substrate on which the loop coil used to detect a position of
a position indicator is mounted is overlapped on the position
detecting apparatus, a total thickness of the display panel is
increased. As a result, the distance between the position
indicator and the loop coil is increased. Thus, there are some
risks that the position detecting precision and the position
detecting sensitivity are lowered.

SUMMARY OF THE INVENTION

[0008] The present invention has been made to solve the
above-mentioned problems, and therefore, has an object to
provide an EL display apparatus capable of improving
position detecting precision and a position detecting sensi-
tivity, and also capable of reducing parallax, while a thin
type display apparatus having an electromagnetic induction
type touch panel function can be constructed.

[0009] According to the present invention, there is pro-
vided an electroluminescence (EL) display apparatus having
a coordinates detecting function, including: a first substrate
provided with plural electroluminescence devices arranged
on one surface of the first substrate; a second substrate
provided with a loop coil used to detect coordinates arranged
on one surface of the second substrate; a current detecting
section for detecting a current change of the loop coil; and
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a coordinates detecting section for detecting a position on a
display surface based on the current change detected by the
current detecting section, in which: the plural electrolumi-
nescence devices are arranged along an X directionanda’Y
direction, which are two directions within the display sur-
face respectively, the electroluminescence devices each
including one pair of electrodes arranged on the first sub-
strate and an organic compound layer arranged between the
pair of electrodes; the loop coil includes first loop coils
parallel-arranged in plural lines along the X direction and
second loop coils parallel-arranged in plural lines along the
Y direction; and the surface of the first substrate on which
the electroluminescence devices are arranged is located
opposite to the surface of the second substrate on which the
loop coil is arranged.

[0010] According to the present invention, the EL devices
are provided on the surface of the first substrate on the side
of the second substrate, and the loop coils are provided on
the surface of the second substrate on the side of the first
substrate. Accordingly, both the EL devices and the loop
coils are formed integrally as the EL display apparatus. As
a consequence, the thin type EL display apparatus having the
electromagnetic induction type touch panel function can be
manufactured. As a result, position detecting precision and
a position detecting sensitivity of the EL display apparatus
can be improved, and parallax can be reduced.

[0011] Further features of the present invention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a schematic diagram of an example of a
sectional structure of an EL display apparatus according to
an embodiment of the present invention.

[0013] FIG. 2 is a plan view for illustrating an example of
a loop coil provided in the EL display apparatus of the
above-mentioned embodiment.

[0014] FIG. 3 is a schematic diagram of an example of a
sectional structure of an EL display apparatus according to
another embodiment of the present invention.

[0015] FIG. 4 is a schematic diagram illustrating a struc-
tural example of a position indicator employed in the EL
display apparatus according to this embodiment.

[0016] FIG. 5 is a schematic diagram illustrating another
structural example of a position indicator employed in the
EL display apparatus according to this embodiment.

DESCRIPTION OF THE EMBODIMENTS

[0017] It should be noted that although embodiments of
the present invention will be now described with reference
to drawings, the present invention is not limited only to the
embodiments.

[0018] FIG. 1 is a schematic diagram of an example of a
sectional structure of an electroluminescence (EL) display
apparatus according to an embodiment of the present inven-
tion. FIG. 2 is a plan view illustrating an example of a loop
coil provided in the EL display apparatus of the above-
mentioned embodiment. In FIGS. 1, 2 and 3, there are
provided a first substrate 1, a second substrate 2, a first
electrode 3, a second electrode 4, an organic compound layer
5, a first loop coil 6, a second loop coil 7, an insulating layer
8, a current detecting section 14, and a coordinates detecting
section 15.
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[0019] Inthe EL display apparatus of this embodiment, the
first substrate 1 and the second substrate 2 are arranged to be
located opposite to each other, and an EL device is provided
between the first and second substrates 1 and 2. The EL
device includes one pair of opposing electrodes, that is, the
first electrode 3 and the second electrode 4 and the organic
compound layer 5 therebetween, which has at least a light
emitting layer. The EL display apparatus according to the
present invention corresponds to both a top emission type
device for performing emission/display operations from a
top surface side of a substrate, and a bottom emission type
device for performing emission/display operations from a
bottom surface side of a substrate. Also, the loop coils 6 and
7 are arranged on a surface of the second substrate 2, which
is located on the side of the first substrate 1.

[0020] As previously described, since the EL display
apparatus according to the present invention corresponds to
both the top emission type device and the bottom emission
type device, at least one of the first substrate 1 and the
second substrate 2 may be essentially transparent with
respect to light irradiated from the light emitting layer. Since
the EL display apparatus illustrated in FIG. 1 is equipped
with the top emission type device on the surface of the first
substrate 1 opposing to the second substrate 2, only the
second substrate 2 is constructed of an essentially transpar-
ent substrate in this embodiment. There is no specific
limitation with respect to the first substrate 1 and the second
substrate 2, but glass or an organic polymer may be
employed.

[0021] At least one of the first electrode 3 and the second
electrode 4 arranged on the display surface side is an
electrode which is substantially transparent or semi-trans-
parent and has light transmitting properties. The other elec-
trode may have a reflectiveness and manufactured by a
metal. Both the first electrode 3 and the second electrode 4
should have conducting properties and conduct a sufficiently
large current capable of emitting the light emitting layer of
the organic compound layer 5. As the reflection electrode,
aluminum and silver may be employed. As the transparent
electrode, indium tin oxide (ITO) and indium zinc oxide
(IZ0) may be employed. Alternatively, a metal material such
as silver and aluminium may be made thin in such a degree
that the thin metal material may have light transmitting
properties so as to form a semi-transparent electrode. Fur-
ther, a semi-transparent electrode may be combined with a
reflection electrode, and also, an optical path length (namely,
a thickness of organic compound layer) between those
electrodes may be properly adjusted, so that a wavelength of
emitted light may be adjusted and luminance may be
increased due to a plural interference effect.

[0022] If the organic compound layer 5 containing the
light emitting layer which emits light by being applied by the
current is arranged between the first electrode 3 and the
second electrode 4, there is no specific limitation of the
structure thereof. The organic compound layer 5 may be
made based on a stacked layer structure made of plural
materials, for example, a multi-layer stacked layer structure
including a hole transporting layer, a light emitting layer, an
electron transporting layer, etc. Alternatively, the respective
layers of the organic compound layer 5 may be made by
mixing plural materials with each other. There is no specific
restriction of emission colors of the light emitting layer, and
any one of red (R), green (G), and blue (B) colors, namely,
three primary colors of light, may be emitted. More specifi-
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cally, a structure is employed in which light emitting layers
capable of emitting R, G, and B color light are arranged on
a display surface cyclically. In order to individually apply
currents to the light emitting layers of the respective R. G,
and B colors arranged cyclically, an active matrix circuit
constructed of thin-film transistors (TFTs) can be employed.
However, the present invention is not limited only to this
active matrix circuit, but a passive matrix circuit may be
alternatively provided.

[0023] Specific gas such as air or inert gas may be sealed
in a space between the first substrate 1 and the second
substrate 2. As illustrated in FIG. 3, in order to support the
first substrate 1 and the second substrate 2, a supporting
solid body 16 may be arranged between the first substrate 1
and the second substrate 2. The supporting member is such
a sealing member capable of preventing penetrations of
moisture. In this case, the sealing member is arranged on
peripheral portions of the first substrate 1 and the second
substrate 2, and the EL device is arranged in a space defined
by the first substrate 1, the second substrate 2, and the
sealing member. In the case where the supporting solid body
16 is arranged between the first substrate 1 and the second
substrate 2, and the side of the second substrate 2 corre-
sponds to the display surface, it is desirable that the sup-
porting solid body 16 is substantially transparent with
respect to the light emission of the organic compound layer
5.

[0024] At least one of a plurality of first loop coils 6 and
a plurality of second loop coils 7 is formed on the surface of
the second substrate 2 opposing to the first substrate 1 (note
that both first loop coil 6 and second loop coil 7 are formed
in FIG. 1). The first loop coils 6 are arranged in plural lines
side by side along pixel X direction of the display surface.
The second loop coils 7 are arranged in plural lines side by
side along pixel Y direction of the display surface. The first
loop coils 6 and the second loop coils 7 correspond to
circuits which transmit and receive electromagnetic waves
with respect to a position indicator (input pen) 9 (described
later). The loop of each of those circuits may be a closed
circuit, or a partially opened circuit. Since the first and
second coils 6 and 7, and the EL device are formed as an EL
display apparatus integrally, a thin type EL display apparatus
having a position detecting function of the position indicator
9 may be obtained. As described in the EL display apparatus
illustrated in FIG. 1, when the side of the second substrate
2 constitutes the display surface, the EL device and the drive
circuit thereof are not present between the first and second
loop coils 6 and 7, and the display surface to which the
position indicator 9 is to be in contact. As a consequence,
while the power consumption is not increased, both preci-
sion and a sensitivity of the position detecting functions of
the EL display apparatus can be improved.

[0025] The first and second loop coils 6 and 7 can be
arranged so as to surround a partial area of the display
section of the EL display apparatus. In the case where the
position indicator 9 is located in the area surrounded by the
first and second loop coils 6 and 7, the position of the
position indicator 9 can be detected. As illustrated in FIG. 2,
the first and second loop coils 6 and 7 can be arranged so as
not to contain the light emitting area of the organic com-
pound layer 5 of the EL device. In other words, such a
structure is desirable that the first and second loop coils 6
and 7 are arranged between the adjacent light emitting areas.
As described above, since the first and second loop coils 6
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and 7 are arranged out of the light emitting area of the
organic compound layer 5, absorption of light by the first
and second loop coils 6 and 7 can be reduced, and the
position detecting function can be installed while lowering
of luminance as the EL display apparatus is minimized. The
first and second loop coils 6 and 7 illustrated in FIG. 2 have
been arranged in such a manner that the coils 6 and 7
surround the light emitting area of the organic compound
layer 5 by one turn, but the present invention is not limited
only thereto. The first and second loop coils 6 and 7 may
alternatively surround the light emitting area in plural turns.
Note that, in the case where the first and second loop coils
6 and 7 surround the light emitting area of the organic
compound layer 5 in plural turns, substantially the same area
can be surrounded in every turn.

[0026] Each of the first loop coils 6 and the second loop
coils 7 may be arranged so as to partially overlap with each
other. In other words, the plural first loop coils 6 are
arranged side by side along the pixel X direction on the
display surface of the EL display apparatus so that the plural
first loop coils 6 are partially overlapped with each other.
Similarly, the plural second loop coils 7 are arranged side by
side along the pixel Y direction on the display surface of the
EL display apparatus so that the plural second loop coils 7
are partially overlapped with each other. In the case where
the first loop coils 6 and the second loop coils 7 are arranged
side by side, an insulating layer 8 may be arranged between
the first loop coils 6 and the second loop coils 7 in order to
avoid an electric contact therebetween (refer to FIGS. 1 and
2). In a case where the second substrate 2 is made of a light
transmitting material and light emitted from the light emit-
ting layer is extracted through the second substrate 2,
namely when the EL display apparatus corresponds to a top
emission type structure, this insulating layer 8 is made of a
reflection preventing member. Since the insulating layer 8 is
made of such a reflection preventing member, light, which
is entered from the outside, reflected from the electrode
having the reflection properties which constitutes the EL
device, and reflected from the second loop coils 7, can be
prevented from being again returned to the outside. As a
result, contrast of the EL display apparatus can be improved.
As the reflection preventing member, for example, a circu-
larly polarized light member may be adopted. This circularly
polarized light member may be formed by stacking, for
example, a polarized light member and a phase member on
each other.

[0027] The EL display apparatus of this embodiment
includes current detecting sections 14 and a coordinates
detecting unit 15. The current detecting sections 14 detect
current changes of the first and second loop coils 6 and 7 by
transmitting and receiving electromagnetic waves with
respect to the position indicator 9. The coordinates detecting
unit 15 detects coordinates of a position where the position
indicator 9 is located based on the detected current changes.
The current detecting sections 14 are provided with the first
loop coils 6 arranged side by side along the pixel X direction
of the display surface, and the second loop coils 7 arranged
side by side along the pixel Y direction of the display
surface. Both of the current detecting units 14 are commonly
connected to the coordinates detecting unit 15. A detailed
description of the current detecting sections 14 and the
coordinates detecting unit 15 will be made in the below-
mentioned description of the position indicator 9.
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[0028] Next, a description is made of position indicators
which are employed in the EL display apparatus of this
embodiment. FIG. 4 is a schematic diagram illustrating one
structural example of the position indicator employed in the
EL display apparatus according to this embodiment. FIG. 5
is a schematic diagram illustrating another structural
example of the position indicator employed in the EL
display apparatus according to this embodiment. In FIGS. 4
and 5, there are provided a power supply 10, an oscillating
circuit 11, a coil 12. and a tuning circuit 13.

[0029] If the position indicator 9 has a structure for
transmitting and receiving electromagnetic waves with
respect to the first and second loop coils 6 and 7, there is no
specific limitation thereof. However, for example, the posi-
tion indicator 9 can have a rod shape whose one tip portion
is sharp, which is similar to, for instance, an input pen of a
pen-input-type computer.

[0030] As a unit for transmitting and receiving the elec-
tromagnetic waves with respect to the first and second loop
coils 6 and 7, the position indicator 9 may have an electro-
magnetic wave generating circuit which generates such
electromagnetic waves capable of generating an induction
current in at least one of the first loop coils 6 and the second
loop coils 7 (refer to FIG. 4). In other words, the position
indicator 9 has a function of generating electromagnetic
waves, and is arranged in such a manner that an inducted
electromotive force is generated in the first and second loop
coils 6 and 7 in response to positions of the first and second
loop coils 6 and 7, and a position of the position indicator 9.
The position indicator 9 may be arranged in such a manner
that at least one of a frequency and an amplitude of an
electromagnetic wave generated by the position indicator 9
is changed in response to a force which is applied to the tip
portion of the position indicator 9. As a consequence,
process operations different from each other can be carried
out in response to the force applied to the position indicator
9.

[0031] In the case where the position indicator 9 has the
function of generating the electromagnetic waves, and
causes the first and second loop coils 6 and 7 to generate the
inducted electromotive force in response to the positions of
the respective loop coils 6 and 7, and the position of the
position indicator 9, the above-mentioned current detecting
sections 14 are provided which have the function of detect-
ing currents flowing through the respective loop coils 6 and
7. As a method for detecting the currents of the first and
second loop coils 6 and 7, the currents flowing through all
of the first and second loop coils 6 and 7 may be detected at
the same time. Alternatively, one first loop coil 6 and one
second loop coil 7 may be selected from the plural first and
second loop coils 6 and 7, currents flowing through the
selected loop coils 6 and 7 may be detected, and then the
other loop coils 6 and 7 may be sequentially selected. Also,
the current detecting sections 14 may be arranged so as to
select and detect only a current having such a frequency
which may be generated by the position indicator 9. Further,
the coordinates detecting section 15 may acquire both the
position of the position indicator 9 and the force applied to
the tip portion of the position indicator 9 based on values of
currents flowing through the respective loop coils 6 and 7,
which are detected by the current detecting sections 14.
[0032] Also, as another unit for transmitting and receiving
electromagnetic waves with respect to the first and second
loop coils 6 and 7, the position indicator 9 may have a tuning



US 2007/0200487 A1l

circuit 13 (refer to FIG. 5). The tuning circuit 13 is tuned to
electromagnetic waves which are generated by an AC cut-
rent applied to at least one of the first loop coils 6 and the
second loop coils 7. The frequency tuned by the position
indicator 9 may be changed in response to the force applied
to the tip portion of the position indicator 9. As a result,
process operations different from each other may be carried
out in response to the force applied to the position indicator
9

[0033] Inacasewhere the position indicator 9 includes the
tuning circuit 13 which is turned to the electromagnetic
waves generated by the first and second loop coils 6 and 7,
the current detecting sections 14 may be provided which
detect current changes with respect to AC voltages applied
to the first and second loop coils 6 and 7. When the AC
voltages are applied to the first and second loop coils 6 and
7 and the electromagnetic waves are generated therein, the
currents flowing through the first and second coils 6 and 7
are changed by the tuning circuit 13 provided to the position
indicator 9. Because the current changes are detected by the
current detecting sections 14, the position of the position
indicator 9 can be detected. Alternatively, the AC voltages
applied to the first and second loop coils 6 and 7 may be
detected by the current detecting sections 14.

[0034] Similarly, when the position indicator 9 of FIG. 5
is employed, voltages are applied to the first and second loop
coils 6 and 7 at the same time, and current changes may be
detected. Alternatively, one first loop coil 6 and one second
loop coil 7 may be selected from the plural first and second
loop coils 6 and 7; AC voltages are applied to the selected
loop coils 6 and 7 so as to detect current changes, and then
the other loop coils 6 and 7 may be sequentially selected.
Further, voltages having plural frequencies may be applied
to the first and second loop coils 6 and 7. The voltages
having the plural frequencies may be applied to the first and
second loop coils 6 and 7, but another voltage applying
method may also be employed. That is, while time periods
for applying the voltages having the respective frequencies
are limited, the respective voltages may be applied periodi-
cally. In any voltage applying methods, the coordinates
detecting section 15 may merely detect both the position of
the position indicator 9 and the force applied to the tip
portion of the position indicator 9 based on the current
changes detected by the current detecting sections 14. In this
example, the AC voltages are applied to the first and second
loop coils 6 and 7 and the current detecting sections 14
detect the currents, but another arrangement may be alter-
natively conceived. That is, AC currents are applied to the
first and second loop coils 6 and 7 and the current detecting
sections 14 may alternatively detect voltages.

[0035] As previously described, according to the EL dis-
play apparatus of this embodiment, the plural EL devices are
provided on the surface of the first substrate 1 opposing to
the second substrate 2. Then, the first loop coils 6 parallel-
arranged over the plural lines along the pixel X direction of
the display surface, and the second loop coils 7 parallel-
arranged over the plural lines along the pixel Y direction of
the display surface are formed on the surface of the second
substrate 2 opposing to the first substrate 1. As a conse-
quence, while the EL devices, and the first and second loop
coils 6 and 7 are formed integrally as the EL display
apparatus, the thin type EL display apparatus having the
electromagnetic induction type touch panel function can be
formed. As a result, both the precision and the sensitivity of
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detecting a position on the EL display apparatus can be
improved without increasing the power consuniption, and
the parallax can be reduced.

[0036] It should be noted that in the above-mentioned
embodiments, such a structure has been described in which
the layer arranged between the electrodes such as the light
emitting layer is the organic compound layer, namely, a
structure having the organic EL devices. The present inven-
tion is not limited only to the above-mentioned structure
having the organic EL device, but may be applied to another
structure having an inorganic EL device. When such an
organic EL device is employed, a thickness of a light
emitting layer can be easily made thinner than that of an
inorganic EL device, so that a thinner type display apparatus
can be manufactured.

[0037] Examples will be provided to describe the present
invention in detail, but the present invention is not limited
only the examples to be mentioned below.

EXAMPLE 1

[0038] Referring to FIG. 1, an organic electrolumines-
cence (EL) display apparatus of a first example will be
described. In this example, the organic EL display apparatus
is equipped with the first and second loop coils 6 and 7
having the structures of FIG. 2, and employs the position
indicator 9 illustrated in FIG. 4.

[0039] As a first substrate 1, glass having a thickness of 1
mm was employed. TFT circuits were arranged on the first
substrate 1 in a matrix shape, and drive signals were applied
to drive circuits of an X axis and a Y axis. A desirable current
was applicable with respect to a desirable pixel. An alu-
minium film was formed on the resulting first substrate 1 by
vapor deposition and etched in a pixel shape to form a first
electrode 3. A thickness of the first electrode 3 was 100 nm.
An organic compound layer 5 containing a light emitting
layer was vapor-deposited on the first electrode 3. Pixels for
emitting the R, G, and B color light of the organic compound
layer 5 were arranged cyclically. A thickness of the organic
compound layer 5 was set to be 100 nm to 300 nm. An ITO
film was formed on the organic compound layer 5 by vapor
deposition as a second electrode 4. A thickness of the second
electrode 4 was set to be 100 nm.

[0040] A transparent glass substrate having a thickness of
1 mm was employed as a second substrate 2. The first and
second loop coils 6 and 7 having the structures illustrated in
FIG. 2 were formed on the surface side of the second
substrate 2 opposing to the first substrate 1. Since the first
and second loop coils 6 and 7 were arranged so as to partially
overlap with each other side by side, an electrode material
was formed on the second substrate 2 by vapor deposition so
as to form the shapes of the first and second loop coils 6 and
7. After that, an insulating layer 8 was arranged therebe-
tween. A series of the above-mentioned processing steps are
repeatedly carried out so as to manufacture a desirable
structure. After that, current detecting sections 14 and a
coordinates detecting section 15 were arranged on peripheral
portions of the second substrate 2, and were electrically
connected to the first and second loop coils 6 and 7.
[0041] Subsequently, while a positioning operation was
carried out, the first substrate 1 was bonded to the second
substrate 2.

[0042] The position indicator 9 illustrated in FIG. 4 was in
contact with the display surface of the organic EL display
apparatus from the side of the second substrate 2 in order to
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detect a position of operation as to the position indicator 9.
The position indicator 9 illustrated in FIG. 4 included a
power supply 10 and an oscillating circuit 11 therein. The
oscillating circuit 11 had such a function that an oscillating
frequency thereof was changed in response to a force which
is applied to a tip portion of the position indicator 9. As a
result, when the position indicator 9 was in contact with the
organic EL display apparatus, induced electromotive forces
were generated in one first loop coil 6 and one second loop
coil 7, respectively. Those electromotive forces were
detected by the current detecting sections 14. Such a crossed
point of the first loop coil 6 whose induced electromotive
force was the largest among those of the first loop coils 6 and
the second loop coil 7 whose induced electromotive force
was the largest among those of the first loop coils 7,
corresponded to a point where the position indicator 9 was
in contact with the organic EL display apparatus. This point
was detected by the coordinates detecting section 15. With
employment of the above-mentioned structure, the position
of the position indicator 9 could be detected in a higher
sensitivity.

EXAMPLE 2

[0043] Referring to FIG. 1, an organic electrolumines-
cence (EL) display apparatus of a second example will be
described. In the second example, the organic EL display
apparatus was equipped with the first and second loop coils
6 and 7 having the structures of FIG. 2, and employs the
position indicator 9 illustrated in FIG. 5.

[0044] As a first substrate 1, transparent glass having a
thickness of 1 mm was employed. TFT circuits were
arranged on the first substrate 1 in a matrix shape, and drive
signals were applied to drive circuits of an X axis and a Y
axis. A desirable current was applicable with respect to a
desirable pixel. An ITO film was formed on the resulting first
substrate 1 by sputtering and etched in a pixel shape to form
afirst electrode 3. A thickness of the first electrode 3 was 200
nm. An organic compound layer 5 containing a light emit-
ting layer was vapor-deposited thereon. Pixels for emitting
the R, G, and B color light of the organic compound layer
5 were arranged cyclically. A thickness of the organic
compound layer 5 was set to be 100 nm to 300 nm. An
aluminium film is formed on the organic compound layer 5
by vapor deposition as a second electrode 4. A thickness of
the second electrode 4 was set to be 100 nm.

[0045] A glass substrate having a thickness of 1 mm was
employed as a second substrate 2. The first and second loop
coils 6 and 7 having the structures illustrated in FIG. 2 were
formed on the surface side of the second substrate 2 oppos-
ing to the first substrate 1. Since the first and second loop
coils 6 and 7 were arranged so as to partially overlap with
each other side by side, an electrode material was vapor-
deposited on the second substrate 2 so as to form the shapes
of the first and second loop coils 6 and 7. After that, an
insulating layer 8 was arranged therebetween. A series of the
above-mentioned processing steps were repeatedly carried
out so as to manufacture a desirable structure. After that,
current detecting sections 14 and a coordinates detecting
section 15 were arranged on peripheral portions of the
second substrate 2, and were electrically connected to the
first and second loop coils 6 and 7.

[0046] Subsequently, while a positioning operation was
carried out, the first substrate 1 was bonded to the second
substrate 2.
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[0047] The position indicator 9 illustrated in FIG. 5 was in
contact with the display surface of the organic EL display
apparatus from the side of the second substrate 2 in order to
detect a position of operation as to the position indicator 9.
The position indicator 9 illustrated in FIG. 5 included a
tuning circuit 13 therein. A tuning frequency of the tuning
circuit 13 was changed in response to a force applied to a tip
portion of the position indicator 9. As a result, when the
position indicator 9 was in contact with the organic EL
display apparatus, an impedance of one first loop coil 6 and
an impedance of one second loop coil 7 were changed. In
other words, currents when an AC voltage was applied to the
first loop coils 6 and the second loop coils 7 were changed.
Such a crossed point of the first loop coil 6 whose current
change was the largest among those of the first loop coils 6
and the second loop coil 7 whose current change was the
largest among those of the second loop coils 7 corresponded
to a point where the position indicator 9 was in contact with
the organic EL display apparatus. This current change was
detected by the current detecting sections 14, and the coor-
dinate detecting section 15 detected a position on a display
surface based on the current change detected by the current
detecting section 14. With employment of the above-men-
tioned structure, the position of the position indicator 9
could be detected in a higher sensitivity.

[0048] The EL display apparatus according to the present
invention may be applied to a computer and a display
apparatus of a portable information terminal each having a
pen input function.

[0049] While the present invention has been described
with reference to exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following claims
is to be accorded the broadest interpretation so as to encom-
pass all such modifications and equivalent structures and
fanctions.

[0050] This application claims the benefit of Japanese
Patent Application Nos. 2006-048002, filed Feb. 24, 2006,
and 2007-025234, filed Feb. 5, 2007, which are hereby
incorporated by reference herein in their entirety.

What is claimed is:
1. An electroluminescence display apparatus having a
coordinates detecting function, comprising:

a first substrate provided with plural electroluminescence
devices arranged on one surface of the first substrate;

a second substrate provided with a loop coil used to detect
coordinates arranged on one surface of the second
substrate;

a current detecting section for detecting a current change
of the loop coil; and

a coordinates detecting section for detecting a position on
a display surface based on the current change detected
by the current detecting section, wherein:

the plural electroluminescence devices are arranged along
an X direction and a Y direction, which are two
directions within the display surface respectively, the
electroluminescence devices each including one pair of
electrodes arranged on the first substrate and an organic
compound layer arranged between the pair of elec-
trodes;

the loop coil includes first loop coils parallel-arranged in
plural lines along the X direction and second loop coils
parallel-arranged in plural lines along the Y direction;
and
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the surface of the first substrate on which the electrolu-
minescence devices are arranged is located opposite to
the surface of the second substrate on which the loop
coil is arranged.

2. The electroluminescence display apparatus according
to claim 1, wherein an insulating layer is provided between
the first loop coils and the second loop coils.

3. The electroluminescence display apparatus according
to claim 1, wherein:

the second substrate comprises a light transmitting mem-

ber, and light emitted from a light emitting layer is
taken out through the second substrate; and

Aug. 30,2007

the insulating layer comprises a reflection preventing
member.

4. The electroluminescence display apparatus according
to claim 1, wherein:
a sealing member is provided on peripheral portions of the
first substrate and the second substrate; and
the electroluminescence devices are arranged within a

space defined by the first substrate, the second sub-
strate, and the sealing member.
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