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(7) ABSTRACT

A method of manufacturing an active matrix substrate that
enables increased productivity due to a reduction in the num-
ber of patterning processes and low generation of particles
during the patterning processes. The method includes form-
ing a patterned electrode on a substrate, and covering the first
electrode with an insulating film. A mono-crystalline semi-
conductor layer is then formed on the insulating film by
attaching a first layer formed on a surface of a semiconductor
wafer to the insulating film, and peeling off a portion of the
semiconductor wafer. The semiconductor layer is then pat-
terned and doped, in part, by utilizing the patterned electrode
as a photo mask for light illuminated from a lower side of the
substrate. This results in part inmono-crystalline active layers
for thin film transistors, which are then configured to form a
pixel for an active matrix substrate.
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METHODS OF MANUFACTURING ACTIVE
MATRIX SUBSTRATE AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0029482, filed on
Apr. 6, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The following description relates to methods of
manufacturing an active matrix substrate and an organic light
emitting display device.

[0004] 2. Description of the Related Art

[0005] Recent flat panel display devices are driven using an
active matrix method, where a light emitting device is formed
on an active matrix substrate that includes a plurality of thin
film transistors.

[0006] With regard to recent flat panel display devices, a
light emitting deviceis formed with an active matrix substrate
thatincludes a thin film transistorand is driven using an active
matrix method. In particular, an organic light emitting display
device includes a thin film transistor formed with a poly
silicon material. When a low temperature crystallization
method is used for forming the poly silicon material, the
process of manufacturing the flat panel display devices is very
complicated, and thus productivity is reduced.

[0007] That is, in order to form the active matrix substrate,
a large number of patterning processes are required. Also, a
photolithography process is employed, wherein photo masks
corresponding to desired patterns are used in each of the
patterning processes.

[0008] Furthermore, in order to realize a complementary
metal-oxide semiconductor (CMOS), at least two more photo
processes are required before performing the process for dop-
ing a semiconductor active layer, and thus, at least two more
photo masks must be provided for the photo processes.
[0009] Accordingly, manufacturing costs are increased due
to the many pieces of equipment used for performing the
photo processes, and an overall process time is increased due
to the photo processes, thereby reducing productivity.
[0010] Also, low productivity is caused by particles gener-
ated during various processes.

SUMMARY OF THE INVENTION

[0011] Aspects of embodiments of the invention are
directed toward a method of manufacturing an active matrix
substrate that enables increased productivity due to a reduc-
tion in the number of masks and patterning processes, a low
generation of particles during the patterning processes, and a
reduced failure rate; and a method of manufacturing an
organic light emitting display device.

[0012] According to an embodiment of the present inven-
tion, a method of manufacturing an active matrix substrate
includes forming a first electrode in a first pattern on a sub-
strate; forming a first insulating film to cover the first elec-
trode on the substrate; attaching a first layer on a surface of a
semiconductor wafer to the first insulating film; transferring
the first layer onto the first insulating film to form a semicon-
ductor layer on the first insulating film; patterning the semi-
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conductor layerto form a first active layer having a first region
and a second active layer having a second region, wherein the
first region and the second region are doped with different
types of dopants from each other; forming a second insulating
film to cover the first and second active layers on the first
insulating film; and forming a second electrode to couple the
first region to the second region.

[0013] In some embodiments, the patterning of the semi-
conductor layer to form the first and second active layers
includes forming a first resist layer on the semiconductor
layer to cover a first portion of the semiconductor layer and to
expose the first region of the semiconductor layer through an
opening in the first resist layer; doping the first region of the
semiconductor layer with dopant through the opening of the
first resist layer; removing the first resist layer; forming a
second resist layer on the semiconductor layer to cover a
second portion of the semiconductor layer and to expose the
second region of the semiconductor layer; removing the sec-
ond resist layer; and patterning the semiconductor layer into
a second pattern to form the first active layer having the first
region and the second active layer having the second region.

[0014] The forming of the first layer on the surface of the
semiconductor wafer may include ion implanting a gas that
includes hydrogen ions into a surface of the semiconductor
wafer.

[0015] The semiconductor wafer may be formed of mono-
crystalline silicon.

[0016] A pattern of the opening in the first resist layer may
be substantially the same as a pattern in which portions other
than portions of the first resist layer corresponding to the first
pattern of the first electrode are etched.

[0017] Insomeembodiments, the forming of the first resist
layer includes exposing the first resist layer to light from a
lower side of the substrate in accordance with the first pattern
of the first electrode; and etching the first resist layer so as to
maintain portions of the first resist layer to substantially cor-
respond in position to the first pattern of the first electrode.

[0018] The patterning of the semiconductor layer into the
second pattern may be performed prior to the forming of the
first resist layer.

[0019] According to another aspect of an exemplary
embodiment of the present invention, a method of manufac-
turing an organic light emitting display device includes form-
ing a first gate electrode, a second gate electrode, and a third
gate electrode on a substrate; forming a first insulating film to
cover the first gate electrode on the substrate; attaching a first
layer on a surface of a semiconductor wafer to the first insu-
lating film; transferring the first layer onto the first insulating
film to form a semiconductor layer on the first insulating film;
patterning the semiconductor layer to form a first active layer
having a first region, a second active layer having a second
region, and a third active layer having a third region, wherein
at least the first region and the second region are doped with
different types of dopants from each other; forming a second
insulating film to cover the first through third active layers on
the first insulating film; forming a second electrode to couple
the first region to the second region and forming a pixel
electrode coupled to the third region on the second insulating
film; forming a third insulating film to cover the second
electrode and the pixel electrode on the second insulating
film; forming an opening in the third insulating film to expose
at least one portion of the pixel electrode; forming an organic
film that includes a light emitting layer on the at least one
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portion of the pixel electrode exposed through the opening in
the third insulating film; and forming a facing electrode to
cover the organic film.

[0020] The forming of the first through third active layers
may include forming a first resist layer on the semiconductor
layer to cover the semiconductor layer and having an opening
to expose the first region of the semiconductor layer; doping
the first region of the semiconductor layer with a dopant
through the opening of the first resist layer; removing the first
resist layer; forming a second resist layer on the semiconduc-
tor layer to cover the semiconductor layer and having an
opening to expose the second and third regions of the semi-
conductor layer; doping the second and third regions of the
semiconductor layer with dopant through the opening of the
second resist layer; and removing the second resist layer.
[0021] The forming of the first layer on the surface of the
semiconductor wafer may include ion implanting a gas that
includes hydrogen ions into a surface of the semiconductor
wafer.

[0022] The semiconductor wafer may be formed of mono-
crystalline silicon.

[0023] A pattern of the opening in the first resist layer may
be substantially the same as a pattern in which portions other
than the portions of the first resist layer corresponding to the
first through third gate electrodes are etched.

[0024] The forming of the first resist layer may include
exposing the first resist layer to light from a lower side of the
substrate in accordance with a pattern of the first through third
gate electrodes; and etching the first resist layer so as to
maintain portions of the first resist layer substantially corre-
sponding to the pattern of the first through third gate elec-
trodes.

[0025] The patterning of the semiconductor layer may be
performed prior to the forming the first resist layer.

[0026] According to aspects of various exemplary embodi-
ments of the present invention, in manufacturing an organic
light emitting display device, an active matrix substrate,
which is a base substrate, is simply patterned using a small
number of photo masks, thereby reducing manufacturing
costs and increasing yield.

[0027] Also, a further improved circuit can be realized
since the semiconductor layer of the thin film transistor can be
formed of a mono-crystalline semiconductor material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0029] FIG. 1 is a schematic cross-sectional view of a first
conductive film formed on a substrate according to an
embodiment of the present invention;

[0030] FIG.2isaschematic cross-sectional view of the first
conductive film of FIG. 1 patterned to a first pattern;

[0031] FIG. 3 is a schematic cross-sectional view of a first
insulating film formed on the substrate of FIG. 2;

[0032] FIG. 4is a schematic cross-sectional view showing
ion implanting in a semiconductor wafer;

[0033] FIG.5isacschematic cross-sectional view showing
ajoining state of the semiconductor wafer of FIG. 4 with the
first insulating film of FIG. 3;

[0034] FIG. 6isaschematic cross-sectional view of a semi-
conductor layer formed on the first insulating film by peeling
the semiconductor wafer of FIG. 5;

Oct. 7,2010

[0035] FIG. 7 is a schematic cross-sectional view showing
doping of the semiconductor layer after forming a second
resist film on the semiconductor layer;

[0036] FIG. 8is a schematic cross-sectional view showing
doping of the semiconductor layer after forming a third resist
film on the semiconductor layer;

[0037] FIG. 9 is a schematic cross-sectional view of a pat-
terned semiconductor layer;

[0038] FIG. 10 is a schematic cross-sectional view of a
second insulating film covering the semiconductor layer of
FIG. 9;

[0039] FIG. 11 is a schematic cross-sectional view of a
second conductive film pattern formed on the second insulat-
ing film of FIG. 10; and

[0040] FIG. 12 is a schematic cross-sectional view of a
third insulating film, an organic film, and a facing electrode
sequentially formed on the second insulating film of FIG. 11.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0041] 1In the following detailed description, only certain
exemplary embodiments of the present invention are shown
and described, by way of illustration. As those skilled in the
art would recognize, the invention may be embodied in many
different forms and should not be construed as being limited
to the embodiments set forthherein. Also, in the context ofthe
present application, when an element is referred to as being
“on” another element, it can be directly on the another ele-
ment or be indirectly on the another element with one or more
intervening elements interposed therebetween. Like refer-
ence numerals designate like elements throughout the speci-
fication.

[0042] FIGS. 1 through 12 are schematic cross-sectional
views that sequentially show methods of manufacturing an
active matrix substrate and an organic light emitting display
device according to an embodiment of the present invention.
[0043] Referring to FIG. 1, a first conductive film 2 is
formed on a substrate 1. The substrate 1 is formed of a
transparent glass material that includes alkali earth ions. A
buffer layer mainly formed of SiO, may further be formed on
the substrate 1.

[0044] The first conductive film 2 may be formed of a
highly conductive metal used to form an electrode, for
example, an alloy that includes Al, Ti, Mo, Ag, and/or Cr.
[0045] The first conductive film 2 is patterned into a first
pattern as shown in FIG. 2 via a photo process using a first
photo mask. The photo process may be a conventional pho-
tolithography process. That is, after forming a first photo
resist film on the first conductive film 2, the first resist film is
exposed through the first photo mask and the first conductive
film 2 is patterned into the first pattern as shown in FIG. 2
through a development process and an etching process, and
then, the first photo resist film remaining on the first conduc-
tive film 2 is removed.

[0046] The first pattern includes various signal electrodes
such as a first gate electrode 21, a second gate electrode 22, a
third gate electrode 23, and a capacitor lower electrode 24.
[0047] Next, referring to FIG. 3, a first insulating film 3
covering the first gate electrode 21, the second gate electrode
22, the third gate electrode 23, and the capacitor lower elec-
trode 24 is formed on the substrate 1. The first insulating film
3 may be an optically transparent insulating film, and may be
formed of an oxide material that includes alkali ions and/or
alkali earth ions, for example, a silica group.
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[0048] A semiconductor film is formed on the first insulat-
ing film 3.
[0049] According to an embodiment of the present inven-

tion, the semiconductor film is formed using a semiconductor
layer transfer printing method disclosed in U.S. Patent Pub-
lication No. US2004/0229444, the entire content of which is
incorporated herein by reference.

[0050] That is, referring to FIG. 4, after preparing a semi-
conductor wafer 45, a surface of the semiconductor wafer 45
is ion implanted. The semiconductor wafer 45 may be, but the
present invention is not limited thereto, a mono-crystalline
silicon wafer, a mono-crystalline wafer formed ofa semicon-
ductor material such as SiGe, SiC, Ge, GaAs, GaP, InP, or the
like.

[0051] Theion implanting may be performed using, but the
present invention is not limited thereto, hydrogen ions, a
mixture of boron ions and hydrogen ions, or a mixture of
helium ions and hydrogen ions.

[0052] As a result of the ion implanting, a semiconductor
layer 4, which is a weak region, is formed on a surface of the
semiconductor wafer 45.

[0053] The semiconductor layer 4 formed in this way is
oxidized after a washing process. The oxidization treatment
may be an oxygen plasma treatment, a hydrogen peroxide
treatment, a hydrogen peroxide and ammonia treatment, and/
or a hydrogen peroxide and acid treatment. As a result of the
oxidization treatment, hydroxyl groups are formed on the
surface of the semiconductor layer 4 and the surface becomes
hydrophilic.

[0054] Next, referring to FIG. 5, the semiconductor wafer
45 is placed on the first insulating film 3 so that the semicon-
ductor layer 4 contacts the first insulating film 3 and is
between the semiconductor wafer 45 and the insulating film
3. Here, according to one embodiment, the surface of the first
insulating film 3 is washed and planarized before the semi-
conductor wafer 45 is placed on the first insulating film 3.
[0055] Next, the semiconductor layer 4 and the first insu-
lating film 3 are joined to each other using an electrolysis
method as described below in more detail.

[0056] First, both the semiconductor layer 4 and the first
insulating film 3 are heated at different temperatures from
each other. The temperature difference is maintained to match
the thermal expansion coefficients of the semiconductor layer
4 and the first insulating film 3, and thus, to peel off the
semiconductor layer 4 from the semiconductor wafer 45 in a
subsequent process due to thermal stress. In some embodi-
ments, the temperature difference is between 100 to 150° C.
(or between about 100 and 150° C.).

[0057] Next, the semiconductor layer 4 and the first insu-
lating film 3 are respectively maintained at uniform tempera-
tures while compressing the semiconductor layer 4 against
the first insulating film 3. Afterwards, a voltage is applied to
the semiconductor layer 4 and the first insulating film 3, for
example, using the semiconductor layer 4 as an anode and the
first insulating film 3 as a cathode.

[0058] Due to the application of the voltage, alkali ions
and/or alkali earth ions present at an interface between the
first insulating film 3 and the semiconductor layer 4 are
moved to the first insulating film 3. As a result, an alkali
ion-free region or an alkali earth ion-free region is formed at
the interface between the first insulating film 3 and the semi-
conductor layer 4, and thus, the first insulating film 3 and the
semiconductor layer 4 are further strongly joined.
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[0059] The processes of compressing the semiconductor
layer 4 against the first insulating film 3 and applying the
voltage are performed for a period of time (e.g., a predeter-
mined period of time), and then the assembled body is cooled
atroom temperature. Then, the semiconductor wafer 45 sepa-
rates from the semiconductor layer 4 due to thermal stress
between the semiconductor layer 4 and the semiconductor
wafer 45.

[0060] Referring to FIG. 6, the semiconductor wafer 45
separates from the semiconductor layer 4 using a peeling
process. Here, the semiconductor layer 4 remains attached to
the first insulating film 3.

[0061] After the semiconductor layer 4 is formed as
described above, the semiconductor layer 4 undergoes a sut-
face washing process and an etching process so that the thick-
ness thereof becomes substantially uniform.

[0062] Referringto FIG. 7, after coating a second resist film
46 on the semiconductor layer 4, the second resist film 46 is
patterned into a second pattern.

[0063] Here, the patterning of the second resist film 46 into
the second pattern is performed using not an additional photo
mask but the first pattern, that is, the pattern of the first gate
electrode 21, the second gate electrode 22, the third gate
electrode 23, and the capacitor lower electrode 24 by irradi-
ating light toward the second resist film 46 from a lower side
of the substrate 1. That is, when light is irradiated from the
lower side of the substrate 1, regions of the second resist film
46 through which the light substantially cannot pass because
ofthe first conductive film 2 of the first pattern, that is, the first
gate electrode 21, the second gate electrode 22, the third gate
electrode 23, and the capacitor lower electrode 24, have a
different degree of hardening from regions of the second
resist film 46 through which the light passes, and thus, the
second pattern as shown in FIG. 7 is obtained when the
second resist film 46 is etched. In the second pattern of FIG.
7, the second resist film 46 remains on the semiconductor
layer 4 in regions corresponding to upper parts of the first
conductive film 2 of the first pattern, that is, the first gate
electrode 21, the second gate electrode 22, the third gate
electrode 23, and the capacitor lower electrode 24, and the
other regions of the semiconductor layer 4 are exposed.
[0064] In this state, N+ ions are doped in the exposed
regions of the semiconductor layer 4. The N+ ions may be any
dopant that can form an active layer in an n-type metal oxide
semiconductor (NMOS) thin film transistor (TFT), for
example, PH, ions.

[0065] Next, referring to FI1G. 8, after removing the second
resist film 46, a third resist film 47 is formed on the semicon-
ductor layer 4.

[0066] The third resist film 47 may be patterned into a third
pattern as shown in FIG. 8 and thus, after coating a photo
resist film on the semiconductor layer 4, the photo resist film
1s exposed through a second photo mask and developed.
[0067] The third pattern of the third resist film 47 exposes a
region (a second region) of the semiconductor layer 4 corre-
sponding to regions surrounding the second gate electrode 22
and the third gate electrode 23.

[0068] In this state, p+ ions are doped in the exposed
regions of the semiconductor layer 4. The p+ ions may be any
dopant that can form an active layer in a p-type metal oxide
semiconductor (NMOS) thin film transistor (TFT), for
example, B,H,.

[0069] Next, referring to FIG. 9, after removing the third
resist film 47, the semiconductor layer 4 is patterned using a
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photo process. The photo process may be a conventional
photolithography process as described above.

[0070] That is, after removing the third resist film 47 from
the semiconductor layer 4, a fourth resist film is coated on the
semiconductor layer4 and set or predetermined regions of the
semiconductor layer 4 are exposed by irradiating light
thereon through a third photo mask and developing the fourth
resist film. After etching the exposed semiconductor layer 4,
remaining portions of the fourth resist film are removed, and
thus, a fourth pattern ofthe semiconductor layer 4 as shown in
FIG. 9 is obtained.

[0071] The fourth pattern includes a capacitor upper elec-
trode 44, a first active layer 41, a second active layer 42, and
a third active layer 43.

[0072] The capacitor upper electrode 44 is formed above
the capacitor lower electrode 24 and is patterned to corre-
spond to the capacitor lower electrode 24 to form a storage
capacitor Cst. The first active layer 41, the second active layer
42, and the third active layer 43 respectively become active
layer patterns of thin film transistors.

[0073] Next, referring to FIG. 10, a second insulating film
5 covering the capacitor upper electrode 44, the first active
layer 41, the second active layer 42, and the third active layer
43 is formed on the first insulating film 3.

[0074] The second insulating film 5 is patterned to form
contact holes so that source/drain regions of the first active
layer 41, the second active layer 42, and the third active layer
43 are exposed using a photo process. The photo process may
be any suitable photolithography process as described above.
[0075] That is, after coating a fifth resist film on the second
insulating film 5, regions (e.g., predetermined regions) of the
second insulating film 5 are exposed by irradiating light
thereon through a fourth photo mask and developing the fifth
resist film. After etching the exposed second insulating film 5,
remaining portions of the fifth resist film are removed, and
thus, the second insulating film 5 having a fifth pattern as
shown in FIG. 10 is obtained.

[0076] Next, after coating a second conductive film 6 on the
second insulating film 5, the second conductive film 6 having
asixth pattern as shown in FIG. 11 is formed by patterning the
second conductive film 6. The sixth pattern may be formed
using any suitable photolithography process as described
above.

[0077] Thatis, after coating the second conductive film 6 on
the second insulating film 5, a sixth resist film is coated on the
second conductive film 6. Regions (e.g., predetermined
regions) of the second conductive film 6 are exposed by
irradiating light thereon through a fifth photo mask and devel-
oping the sixth resist film, and, after etching the second con-
ductive film 6, remaining portions of the sixth resist film are
removed, and thus, the second conductive film 6 having a
sixth pattern as shown in FIG. 11 is obtained.

[0078] Thesixth pattern includes a first source electrode 61
and a first drain electrode 62 coupled (e.g., conductively
coupled) to the first active layer 41, a second source electrode
63 and a second drain electrode 64 coupled (e.g., conduc-
tively coupled) to the second active layer 42, and a third
source electrode 65 and a third drain electrode 66 coupled
(e.g., conductively coupled) to the third active layer 43.
According to another embodiment, the source electrodes 61,
63, and 65 may be drain electrodes, and the drain electrodes
62, 64, and 66 may be source electrodes.

[0079] Intheabove structure, the first gate electrode 21, the
first active layer 41, the first source electrode 61, and the first
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drain electrode 62 constitute a first thin film transistor T1, the
second gate electrode 22, the second active layer 42, the
second source electrode 63, and the second drain electrode 64
constitute a second thin film transistor T2, and the third gate
electrode 23, the third active layer 43, the third source elec-
trode 65, and the third drain electrode 66 constitute a third
thin film transistor T3.

[0080] Inanexemplary embodiment, the first thin film tran-
sistor T1 is an NMOS device, and the second and third thin
film transistors T2 and T3 are PMOS devices. The first drain
electrode 62 of the first thin film transistor T1 and the second
source electrode 63 of the second thin film transistor T2 are
coupled to each other, thereby forming a CMOS pair of thin
film transistors.

[0081] The third thin film transistor T3 is a pixel driving
thin film transistor and the third drain electrode 66 functions
as a pixel electrode. Hereinafter, the reference numeral 66 is
used to indicate both the third drain electrode and the pixel
electrode.

[0082] As described above, the second conductive film 6
that forms the first source electrode 61, the first drain elec-
trode 62, the second source electrode 63, the second drain
electrode 64, the third source electrode 65, and the third drain
electrode 66 may be formed of a material used to form a pixel
electrode.

[0083] When the pixel electrode 66 is used as an anode
electrode of an organic light emitting display device, the pixel
electrode 66 may include a layer formed of a metal oxide
having a high work function (absolute value) such as indium
tin oxide (ITO), indium zinc oxide (IZO), and/or zinc oxide
(ZnO). Also, in some embodiments, if the organic light emit-
ting display device has a structure in which an image is
projected in a direction toward an upper side of the organic
light emitting display device, that is, in a direction opposite
(or facing in opposition) to the substrate 1, the organic light
emitting display device further includes a reflection film
formed of an alloy of, for example, Al and Ag. Also, in some
embodiments, the pixel electrode 66 is used as a cathode
electrode of the organic light emitting display device, the
pixel electrode 66 is formed of a highly conductive metal
having a low work function (absolute value) such as Al, Ag,
and/or Mg. In this case, the reflection film described above is
unnecessary.

[0084] An active matrix substrate according to an exem-
plary embodiment the present invention is formed using the
processes described above. As described above, in manufac-
turing the active matrix substrate, only five photo masks for
patterning are used. Accordingly, the number of processes is
reduced, thereby increasing productivity, and thus, reducing
manufacturing costs.

[0085] Referring to FIG. 12, after manufacturing the active
matrix substrate having a pattern of the second conductive
film 6, according to a further embodiment a third insulating
film 7 is formed on the second conductive film 6 having the
sixth pattern. The third insulating film 7 is patterned to form
an opening 71 that exposes at least a portion of the pixel
electrode 66 using a conventional photolithography process.
[0086] That is, after coating the third insulating film 7 on
the second conductive film 6, a seventh resist film is coated on
the third insulating film 7. Next, a region (e.g., a predeter-
mined region corresponding to the opening 71) of the third
insulating film 7 is exposed by irradiating light thereon
through a sixth photo mask and developing the seventh resist
film. After etching the exposed third insulating film 7, remain-
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ing regions of the seventh resist film are removed, and thus,
the third insulating film 7 having a seventh pattern as shown
in FIG. 12 is obtained.

[0087] Next, an organic film 8 is deposited on the third
insulating film 7. The organic film 8 includes a light emitting
layer that can emit different colors in each of the pixels, and
the light emitting layer is formed on the pixel electrode 66
exposed through the opening 71.

[0088] In some embodiments, the organic film 8 that
includes the light emitting layer is formed of a material com-
monly used to form any suitable organic light emitting dis-
play devices.

[0089] A facing electrode 9 is formed on the organic film 8
after the organic film 8 is formed. During operation, a voltage
having an opposite polarity to a voltage applied to the pixel
electrode 66 is applied to the facing electrode 9. That is, the
pixel electrode 66 is an anode electrode, the facing electrode
9 is a cathode electrode, and vice versa.

[0090] If the organic light emitting display device is a top
emission type in which an image emitted from the organic
film 8 1s projected in a direction toward the facing electrode 9,
the facing electrode 9 is formed to have high optical trans-
mittance, and if the organic light emitting display deviceis a
bottom emission type in which an image is projected in a
direction toward the substrate 1, the facing electrode 9 is
formed to have high optical reflectance.

[0091] In manufacturing an organic light emitting display
device according to an exemplary embodiment of the present
invention, an active matrix substrate which is a base substrate
is simply patterned using a reduced number of photo masks,
thereby reducing manufacturing costs and increasing produc-
tivity.

[0092] Also, the semiconductor layer of the thin film tran-
sistor is formed of a mono-crystalline semiconductor mate-
rial, and thus, a circuit having further improved characteris-
tics can be realized.

[0093] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:
1. A method of manufacturing an active matrix substrate,
the method comprising:

forming a first electrode having a first pattern on a sub-
strate;

forming a first insulating film to cover the first electrode on
the substrate;

attaching a first layer on a surface of a semiconductor wafer
to the first insulating film;

transferring the first layer onto the first insulating film to
form a semiconductor layer on the first insulating film;

patterning the semiconductor layer to form a first active
layer having a first region and a second active layer
having a second region, wherein the first region and the
second region are doped with different types of dopants
from each other;

forming a second insulating film to cover the first and
second active layers on the first insulating film; and

forming a second electrode to couple the first region to the
second region on the second insulating film.
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2. The method of claim 1, wherein the patterning of the
semiconductor layer to form the first and second active layers
comprises:

forming a first resist layer on the semiconductor layer to

cover a first portion of the semiconductor layer and to
expose the first region of the semiconductor layer
through an opening in the first resist layer;

doping the first region of the semiconductor layer with a

dopant through the opening in the first resist layer;
removing the first resist layer;

forming a second resist layer on the semiconductor layer to

cover a second portion of the semiconductor layer and to
expose the second region of the semiconductor layer;
removing the second resist layer; and

patterning the semiconductor layer into a second pattern to

form the first active layer having the first region and the
second active layer having the second region.

3. The method of claim 2, wherein a pattern of the opening
in the first resist layer is substantially the same as a pattern in
which portions other than portions of the first resist layer
corresponding to the first pattern of the first electrode are
etched.

4. The method of claim 3, wherein the forming of the first
resist layer comprises:

exposing the first resist layer to light from a lower side of

the substrate in accordance with the first pattern of the
first electrode; and

etching the first resist layer so as to maintain portions of the

first resist layer substantially to correspond in position to
the first pattern of the first electrode.

5. The method of claim 2, wherein the patterning of the
semiconductor layer into the second pattern is performed
prior to the forming of the first resist layer.

6. The method of claim 1, wherein the attaching of the first
layer on the surface of the semiconductor wafer to the first
insulating film comprises:

forming the first layer on the surface of the semiconductor

wafer;

heating the semiconductor wafer with a first temperature

and the first insulating film with a second temperature
different from the first temperature;

bringing the first layer on the surface of the semiconductor

wafer into contact with the first insulating film;
applying a voltage between the semiconductor wafer and
the first insulating film; and

peeling a portion of the semiconductor wafer from the first

insulating film such that the first layer remains attached
to the first insulating film.

7. The method of claim 6, wherein the forming of the first
layer on the surface of the semiconductor wafer comprises ion
implanting a gas comprising hydrogen ions into the surface of
the semiconductor wafer.

8. The method of claim 1, wherein the semiconductor
wafer comprises mono-crystalline silicon.

9. A method of manufacturing an organic light emitting
display device, the method comprising:

forming a first gate electrode, a second gate electrode, and

a third gate electrode on a substrate;

forming a first insulating film to cover the first gate elec-

trode on the substrate;

attaching a first layer on a surface of a semiconductor wafer

to the first insulating film;

transferring the first layer onto the first insulating film to

form a semiconductor layer on the first insulating film;
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patterning the semiconductor layer to form a first active
layer having a first region, a second active layer having
a second region, and a third active layer having a third
region, wherein at least the first region and the second
region are doped with different types of dopants from
each other;
forming a second insulating film to cover the first through
third active layers on the first insulating film;
forming a second electrode to couple the first region to the
second region and forming a pixel electrode coupled to
the third region on the second insulating film;
forming a third insulating film to cover the second elec-
trode and the pixel electrode on the second insulating
film;
forming an opening in the third insulating film to expose at
least one portion of the pixel electrode;
forming an organic film comprising a light emitting layer
on the at least one portion of the pixel electrode exposed
through the opening in the third insulating film; and
forming a facing electrode to cover the organic film.
10. The method of claim 9, wherein the forming of the first
through third active layers comprises:
forming a first resist layer on the semiconductor layer to
cover the semiconductor layer and having an opening to
expose the first region of the semiconductor layer;
doping the first region of the semiconductor layer with a
dopant through the opening of the first resist layer;
removing the first resist layer;
forming a second resist layer on the semiconductor layer to
cover the semiconductor layer and having an opening to
expose the second and third regions of the semiconduc-
tor layer;
doping the second and third regions of the semiconductor
layer with a dopant through the opening of the second
resist layer; and
removing the second resist layer.
11. The method of claim 10, wherein a pattern of the
opening in the first resist layer is substantially the same as a
pattern in which portions other than portions of the first resist
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layer corresponding to the first gate electrode, the second gate
electrode, and the third gate electrode are etched.

12. The method of claim 11, wherein the forming of the
first resist layer comprises:

exposing the first resist layer to light from a lower side of

the substrate in accordance with a pattern of the first gate
electrode, the second gate electrode, and the third gate
electrode; and

etching the first resist layer so as to maintain portions of the

first resist layer to substantially correspond in position to
the pattern of the first through third gate electrodes.

13. The method of claim 10, wherein the patterning of the
semiconductor layer is performed prior to the forming of the
first resist layer.

14. The method of claim 10, wherein the attaching of the
first layer on the surface of the semiconductor wafer to the
first insulating film comprises:

forming the first layer on the surface of the semiconductor

wafer;

heating the semiconductor wafer with a first temperature

and the first insulating film with a second temperature
different from the first temperature;

bringing the first layer on the surface of the semiconductor

wafer into contact with the first insulating film;
applying a voltage between the semiconductor wafer and
the first insulating film; and

peeling a portion of the semiconductor wafer from the first

insulating film such that the first layer remains attached
to the first insulating film.

15. The method of claim 9, wherein forming the first layer
on the surface of the semiconductor wafer comprises ion
implanting a gas comprising hydrogen ions into a surface of
the semiconductor wafer.

16. The method of claim 9, wherein the semiconductor
wafer is formed of mono-crystalline silicon.

® %k % ok



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
SERaERE

BEG®F)

—MEERREENENGE  ZAREBETRRCIZHHERD
MERCTZHEBRNNE=EMRSESR, ZHEEBEEERLE
BERCER  ARLERBERE LN, RE , BIREREFXSE
RARALNE-EWEINEEEL  ANEXSERBFN—HD , &
BERETERERBFSHE. RF , BoEIFAERCBRENA
TARETMREN AW ABERBRCNERESHE. XSHBD
RATEERBENERERE , REREEERE KA FREMF RN &

E 8

patsnap

FERFERNTENEIALEREEN S X

US20100255618A1 [ (r&)B 2010-10-07
US12/695048 B H 2010-01-27
=EETABRLNT

ZEBHIEREBERATF.

=EDISPLAY CO., LTD.

CHOI WOONG SIK

CHOI, WOONG-SIK

HO1L51/52 HO1L21/28

HO1L21/76254 HO1L29/66772 HO1L27/1214 HO1L27/1288 HO1L27/127
1020090029482 2009-04-06 KR

US7985608

Espacenet USPTO

66 71 8 64 637 62 619

|

UNNNTANUANANARN AN VANL ARV AR VG

LTI 7 Y
LR
R R A
R IR R 5
3
I

4 /
W] OO0 Y AKX "
X ) E @ P
X o RO 00000 Yo !

N7 77177777
ARXIKIOHXIGN,



https://share-analytics.zhihuiya.com/view/429b4715-8856-4ddb-9de0-c9d1b61bfe5d
https://worldwide.espacenet.com/patent/search/family/042826519/publication/US2010255618A1?q=US2010255618A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220100255618%22.PGNR.&OS=DN/20100255618&RS=DN/20100255618

