EP 2 980 853 A2

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
03.02.2016 Bulletin 2016/05

(21) Application number: 15178791.8

(22) Date of filing: 29.07.2015

(11) EP 2 980 853 A2

EUROPEAN PATENT APPLICATION

(51) IntCL:

HO1L 27/32 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LU LV MC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

Designated Validation States:
MA

(30) Priority: 01.08.2014 KR 20140098983

(71) Applicant: LG Display Co., Ltd.

Seoul 150-721 (KR)

(72)

(74)

Inventors:
* CHOI, Kimin
301-817 Daejeon (KR)
* LEE, Yoonju
210-948 Gangneung-si, Gangwon-do (KR)
* KIM, Hongsuk
612-828 Busan (KR)
* JEON, Kwanghun
556-842 Yeosu-si, Jeollanam-do (KR)

Representative: Viering, Jentschura & Partner
mbB

Patent- und Rechtsanwilte

Am Brauhaus 8

01099 Dresden (DE)

(54)

(57)  Disclosed is an organic light emitting display de-
vice that may include a first pixel (P1) on a substrate
(100); a switching transistor (T1) with a first active layer
(A1) provided inside the first pixel (P1); adriving transistor
(T2) with a second active layer (A2) provided inside the
first pixel (P1); a first light shielding layer (LS1) overlap-
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ping the second active layer (A2); and a second light
shielding layer (LS2) overlapping the first active layer
(A1), wherein the first light shielding layer (LS1) is con-
nected with the driving transistor (T2), and the second
light shielding layer (LS2) is electrically insulated from
the first light shielding layer (LS1).
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2014-0098983 filed on August
01, 2014, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] Embodiments of the present invention relate to
an organic light emitting display device, and more par-
ticularly, to an organic light emitting display device with
a thin film transistor of a top gate structure.

Discussion of the Related Art

[0003] An organic light emitting display device, which
emits lightin itself, is provided in such a structure in which
a light emitting layer is formed between a cathode for
injecting electron and an anode for injecting hole. When
the electron generated in the cathode and the hole gen-
erated in the anode are injected into the inside of the light
emitting layer, an exciton is produced by the electron and
hole bond. Then, when the exciton falls to a ground state
from an excited state, the organic light emitting display
device emits light.

[0004] The organic light emitting display device in-
cludes a thinfilm transistor which functions as a switching
device. The thin film transistor may be classified into a
bottom gate structure and a top gate structure. In case
of the bottom gate structure, a gate electrode is disposed
below an active layer. Meanwhile, in case of the top gate
structure, a gate electrode is disposed above an active
layer.

[0005] Hereinafter, a related art organic light emitting
display device with a thin film transistor of a top gate
structure will be described with reference to the accom-
panying drawings.

[0006] FIG. 1 is a cross sectional view illustrating a
related art organic light emitting display device.

[0007] AsshowninFIG. 1, the related art organic light
emitting display device may include a substrate 10, an
active layer 20, a gate insulating film 25, a gate electrode
30, an insulating interlayer 35, a source electrode 40a,
a drain electrode 40b, a passivation film 45, a planariza-
tion film 50, an anode 60, a bank layer 70, an organic
emitting layer 80, and a cathode 90.

[0008] The active layer 20 functions as an electron
transfer channel, and the active layer 20 is formed on the
substrate 10.

[0009] The gate insulating film 25 insulates the active
layer 20 and the gate electrode 30 from each other, and
the gate insulating film 25 is formed on the active layer 20.
[0010] The gate electrode 30 is formed on the gate
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insulating film 25.

[0011] The insulating interlayer 35 is formed on the
gate electrode 30. The insulating interlayer 35 is formed
on the surface of the substrate 10, wherein the insulating
interlayer 35 has a first contact hole for exposing one end
of the active layer 20 and a second contact hole for ex-
posing the other end of the active layer 20.

[0012] The source electrode 40a and the drain elec-
trode 40b are formed on the insulating interlayer 35. The
source electrode 40a is connected with the one end of
the active layer 20 through the first contact hole, and the
drain electrode 40b is connected with the other end of
the active layer 20 through the second contact hole.
[0013] The passivation film 45 is formed on the source
electrode 40a and the drain electrode 40b, wherein the
passivation film 45 protects a thin film transistor provided
therebelow.

[0014] The planarization film 50 is formed on the pas-
sivation film 45, to planarize the surface of the substrate
10.

[0015] The passivation film 45 and the planarization
film 50 have a contact hole to expose the source elec-
trode 40a therethrough.

[0016] The anode 60 is formed on the planarization
film 50. The anode is connected with the source electrode
40a through the contact hole provided in the passivation
film 45 and the planarization film 50.

[0017] Thebanklayer70isformed on the planarization
film 50. The bank layer 70, which is formed in a matrix
configuration, defines a display area for displaying an
image.

[0018] The organic emitting layer 80 is formed on the
anode 60. The organic emitting layer 80 is formed in the
display area defined by the bank layer 70.

[0019] The cathode 90 is formed on the organic emit-
ting layer 80.

[0020] In case of the related art organic light emitting
display device, the active layer 20 is formed right on the
upper surface of the substrate 10. Accordingly, the active
layer 20 is exposed to external light being incident
through the lower surface of the substrate 10, to thereby
deteriorate reliability of the active layer 20.

SUMMARY

[0021] Accordingly, embodiments ofthe presentinven-
tion are directed to an organiclight emitting display device
that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

[0022] Anaspectofembodiments of the presentinven-
tion is directed to provide an organic light emitting display
device, in which reliability of an active layer is improved.
Another aspect of embodiments of the present invention
is directed to provide an organic light emitting display
device which facilitates to prevent an active layer from
being exposed to external light.

[0023] Additional advantages and features of embod-
iments of the invention will be set forth in part in the de-
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scription which follows and in part will become apparent
to those having ordinary skill in the art upon examination
of the following or may be learned from practice of em-
bodiments of the invention. The objectives and other ad-
vantages of embodiments of the invention may be real-
ized and attained by the structure particularly pointed out
in the written description and claims hereof as well as
the appended drawings.

[0024] To achieve these and other advantages and in
accordance with the purpose of embodiments of the in-
vention, as embodied and broadly described herein,
there is provided an organic light emitting display device
that may include a first pixel on a substrate; a switching
transistor (e.g., thin film transistor) with a first active layer
provided inside the first pixel; a driving transistor (e.g.,
thin film transistor) with a second active layer provided
inside the first pixel; a first light shielding layer overlap-
ping the second active layer; and a second light shielding
layer overlapping the first active layer, wherein the first
light shielding layer is connected with a source electrode
ordrain electrode of the driving transistor, and the second
light shielding layer is electrically insulated from the first
light shielding layer. The first light shielding layer may
prevent external light from being incident on the second
active layer. The second light shielding layer may prevent
external light from being incident on the first active layer.
In one or more embodiments, the first light shielding layer
is connected with a source electrode of the driving tran-
sistor. A source electrode and a drain electrode can be
switched based on the mode of the transistor. Accord-
ingly, in one or more embodiments, the first shielding
layer may instead be connected with a drain electrode
of the driving transistor.

[0025] In one or more embodiments, the first light
shielding layer partially overlaps the second active layer.
In other words, the first light shielding layer may cover a
portion of the second active layer. For example, the first
light shielding layer may overlap the second active layer
substantially completely. For example, the first light
shielding layer may overlap at least 90% of an area of
the second active layer, e.g. at least 95%, e.g. at least
99%. In one or more embodiments, the firstlight shielding
layer overlaps the second active layer completely. In oth-
erwords, the first light shielding layer may cover an entire
area of the second active layer.

[0026] In one or more embodiments, the second light
shielding layer partially overlaps the first active layer. In
other words, the second light shielding layer may cover
aportion of the first active layer. For example, the second
light shielding layer may overlap the first active layer sub-
stantially completely. For example, the second light
shielding layer may overlap at least 90% of an area of
the first active layer, e.g. at least 95%, e.g. at least 99%.
In one or more embodiments, the second light shielding
layer overlaps the first active layer completely. In other
words, the second light shielding layer may cover an en-
tire area of the first active layer.

[0027] In one or more embodiments, the organic light
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emitting display device further comprises a sensing tran-
sistor (e.g., thin film transistor) with a third active layer
provided inside the first pixel, wherein the second light
shielding layer overlaps the third active layer. The second
light shielding layer may prevent external light from being
incident on the third active layer.

[0028] In one or more embodiments, the second light
shielding layer is connected with a conductive line.
[0029] In one or more embodiments, the conductive
line is coupled to an electrical potential that is lower than
a threshold voltage of the switching transistor.

[0030] In one or more embodiments, the organic light
emitting display device further comprises a sensing tran-
sistor (e.g., thin film transistor) provided inside the first
pixel, and a reference line connected with the sensing
transistor, wherein the conductive line is formed of the
reference line.

[0031] In one or more embodiments, second light
shielding layer is connected with the sensing thin film
transistor and the reference line through a contact hole.
[0032] In one or more embodiments, the organic light
emitting display device further comprises a dummy data
line provided at an outer periphery of the first pixel, where-
in the conductive line is formed of the dummy data line.
[0033] In one or more embodiments, the organic light
emitting display device further comprises an electrostatic
discharging line provided at an outer periphery of the first
pixel, wherein the conductive line is formed of the elec-
trostatic discharging line.

[0034] In one or more embodiments, the organic light
emitting display device further comprises a cathode pro-
vided inside the first pixel, and a low power line connected
with the cathode, wherein the conductive line is formed
of the low power line.

[0035] In one or more embodiments, the organic light
emitting display device further comprises a sensing tran-
sistor (e.g., thin film transistor) provided inside the first
pixel, a reference line electrically connected with the
sensing transistor, and a connection line for connecting
the sensing transistor with the reference line.

[0036] In one or more embodiments, the organic light
emitting display device further comprises: a second pixel
on the substrate; a switching transistor (e.g., thin film
transistor) with a first active layer provided inside the sec-
ond pixel; a driving transistor (e.g., thin film transistor)
with a second active layer provided inside the second
pixel; a first light shielding layer overlapping the second
active layer inside the second pixel; and a second light
shielding layer overlapping the first active layer inside
the second pixel, wherein the first light shielding layer
inside the first pixel is electrically insulated from the first
light shielding layer inside the second pixel, and the sec-
ond light shielding layer inside the first pixel is electrically
connected with the second light shielding layer inside the
second pixel. The first light shielding layer in the second
pixel may prevent external light from being incident on
the second active layer inside the second pixel. The sec-
ond light shielding layer in the second pixel may prevent
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external light from being incident on the first active layer
inside the second pixel.

[0037] It is to be understood that both the foregoing
general description and the following detailed description
of embodiments of the present invention are exemplary
and explanatory and are intended to provide further ex-
planation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The accompanying drawings, which are includ-
ed to provide a further understanding of embodiments of
the invention and are incorporated in and constitute a
part of this application, illustrate embodiment(s) of the
invention and together with the description serve to ex-
plain the principle of embodiments of the invention. In
the drawings:

FIG. 1 is a cross sectional view illustrating a related
art organic light emitting display device;

FIG. 2 is a plane view illustrating an organic light
emitting display device according to one embodi-
ment of the present invention;

FIG. 3A is a detailed plane view illustrating first and
second pixels of FIG. 2, and FIG.3B is a cross sec-
tional view illustrating an electrical connection be-
tween afirstlight shielding layer and a second source
electrode of a driving thin film transistor shown in
FIG.3A;

FIG. 4 is a circuit diagram illustrating an organic light
emitting display device according to one embodi-
ment of the present invention;

FIG. 5 is a plane view illustrating an organic light
emitting display device according to another embod-
iment of the present invention;

FIG. 6 is a detailed plane view illustrating first and
second pixels, a dummy pixel and an electrostatic
prevention circuit of FIG. 5;

FIG. 7 is a circuit diagram illustrating an organic light
emitting display device according to another embod-
iment of the present invention;

FIG. 8 is a plane view illustrating an organic light
emitting display device according to another embod-
iment of the present invention;

FIG. 9 is a circuit diagram illustrating an organic light
emitting display device according to another embod-
iment of the present invention;

FIG. 10 is a plane view illustrating an organic light
emitting display device according to another embod-
iment of the present invention;

FIG. 11 is a circuit diagram illustrating an organic
light emitting display device according to another
embodiment of the present invention; and

FIG. 12 is a circuit diagram illustrating an organic
light emitting display device according to stillanother
embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0039] Reference will now be made in detail to the ex-
emplary embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts.

[0040] Advantages and features of the present inven-
tion, and implementation methods thereof will be clarified
through following embodiments described with reference
to the accompanying drawings. The present invention
may, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will
fully convey the scope of the present invention to those
skilled in the art. Further, the present invention is only
defined by scopes of claims.

[0041] A shape, asize, aratio, an angle, and a number
disclosed in the drawings for describing embodiments of
the present invention are merely an example, and thus,
the present invention is not limited to the illustrated de-
tails. Like reference numerals refer to like elements
throughout. In the following description, when the de-
tailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the im-
portant point of the present invention, the detailed de-
scription will be omitted. In a case where ‘comprise’,
‘'have’, and ’include’ described in the present specifica-
tion are used, another part may be added unless only~’
is used. The terms of a singular form may include plural
forms unless referred to the contrary. In construing an
element, the element is construed as including an error
region although there is no explicit description.

[0042] In description of embodiments of the present
invention, when a structure (for example, an electrode,
aline, awiring, alayer, ora contact) is described as being
formed at an upper portion/lower portion of another struc-
ture or on/under the other structure, this description
should be construed as including a case where the struc-
tures contact each other and moreover, a case where a
third structure is disposed therebetween.

[0043] In describing a time relationship, for example,
when the temporal order is described as ‘after~’, ’subse-
quent~’, ‘'next~’, and 'before~’, a case which is not con-
tinuous may be included unless ’just’ or 'direct’ is used.
[0044] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are only used to distinguish
one element from another. For example, a first element
could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the present invention.

[0045] Features of various embodiments of the present
invention may be partially or overall coupled to or com-
bined with each other, and may be variously inter-oper-
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ated with each other and driven technically as those
skilled in the art can sufficiently understand. The embod-
iments of the present invention may be carried out inde-
pendently from each other, or may be carried out together
in co-dependent relationship.

[0046] Hereinafter, an organiclightemitting display de-
vice according to embodiments of the present invention
will be described in detail with reference to the accom-
panying drawings.

[0047] FIG. 2isaplane view illustrating an organic light
emitting display device according to one embodiment of
the present invention. FIG. 2 illustrates a unit pixel con-
sisting of a first pixel (P1), a second pixel (P2), a third
pixel (P3) and a fourth pixel (P4).

[0048] As shown in FIG. 2, the organic light emitting
display device according to one embodiment of the
present invention may include a substrate 100, a gate
line (GL), first to fourth data lines (DL1, DL2, DL3, DL4),
first and second power lines (VDD1, VDDZ2), a reference
line (Ref), a switching thin film transistor (T1), a driving
thin film transistor (T2), a sensing thin film transistor (T3),
afirstlight shielding layer (LS1) and a second light shield-
ing layer (LS2).

[0049] The first pixel (P1) is formed between the first
power line (VDD1) and the first data line (DL1), the sec-
ond pixel (P2) is formed between the second data line
(DL2) and the reference line (Ref), the third pixel (P3) is
formed between the reference line (Ref) and the third
data line (DL3), and the fourth pixel (P4) is formed be-
tween the fourth data line (DL4) and the second power
line (VDD2).

[0050] The switching thin film transistor (T1), the driv-
ing thin film transistor (T2) and the sensing thin film tran-
sistor (T3) are provided in each of the first pixel (P1), the
second pixel (P2), the third pixel (P3) and the fourth pixel
(P4), which are provided by a top gate structure in which
a gate electrode is formed on an active layer.

[0051] The first pixel (P1), the second pixel (P2), the
third pixel (P3) and the fourth pixel (P4) may be respec-
tively formed of pixels for emitting red (R) light, white (W)
light, blue (B) light and green (G) light, but not limited to
this structure. Hereinafter, each element of the above
structure will be described in detail as follows.

[0052] The substrate 100 may be formed of a trans-
parent material. For example, the substrate 100 may be
formed of glass or transparent plastic, but not limited to
this material.

[0053] The gate line (GL) is formed in a first direction,
for example, a horizontal direction on the substrate 100.
The gate line (GL) is connected with the switching thin
film transistor (T1) and the sensing thin film transistor
(T3) provided in each of the first to fourth pixels (P1, P2,
P3, P4).

[0054] A hole is formed in a predetermined area of the
gate line (GL) being intersected with the data line (DL1,
DL2, DL3, DL4), the power line (VDD1, VDD2) and the
reference line (Ref). The hole enables to reduce an over-
lapping area between the gate line (GL) and the data line
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(DL1, DL2, DL3, DL4), an overlapping area between the
gate line (GL) and the power line (VDD1, VDD2) and an
overlapping area between the gate line (GL) and the ref-
erence line (Ref), to thereby reduce a signal interference.
[0055] The first data line (DL1), the second data line
(DL2), the third data line (DL3) and the fourth data line
(DL4) are formed in a second direction, for example, a
longitudinal direction on the substrate 100. The second
direction (e.g. longitudinal direction) may be perpendic-
ular to the first direction (e.g. horizontal direction). The
first data line (DL1) and the second data line (DL2) are
disposed adjacent to each other so that another line is
not formed between the first data line (DL1) and the sec-
ond data line (DL2). The third data line (DL3) and the
fourth data line (DL4) are disposed adjacent to each other
so that another line is not formed between the third data
line (DL3) and the fourth data line (DL4).

[0056] The first data line (DL1) is connected with a
switching thin film transistor (T1) provided inside the first
pixel (P1), the second data line (DL2) is connected with
a switching thin film transistor (T1) provided inside the
second pixel (P2), the third data line (DL3) is connected
with a switching thin film transistor (T1) provided inside
the third pixel (P3), and the fourth data line (DL4) is con-
nected with a switching thin film transistor (T1) provided
inside the fourth pixel (P4).

[0057] The first power line (VDD1) and the second
power line (VDD2) are formed in the second direction,
for example, the longitudinal direction on the substrate
100. Between the first power line (VDD1) and the second
power line (VDDZ2), there are the first to fourth data lines
(DL1, DL2, DL3, DL4) and the reference line (Ref). Al-
though not shown, each data line of the neighboring unit
pixel is disposed in the left side of the first power line
(VDD1) and the right side of the second power line
(vDD2).

[0058] The first power line (VDD1) is connected with a
driving thin film transistor (T2) provided inside each of
the first pixel (P1) and the second pixel (P2). The first
power line (VDD1) is disposed adjacent to the first pixel
(P1) so that it is easy to connect the first power line
(VDD1) with the driving thin film transistor (T2) provided
inside the first pixel (P1). However, the first power line
(VDD1) is not disposed adjacent to the second pixel (P2)
so thatitis noteasy to connect the first power line (VDD1)
with the driving thin film transistor (T2) provided inside
the second pixel (P2). Thus, the first power line (VDD1)
is connected with the driving thin film transistor (T2) pro-
vided inside the second pixel (P2) through an additional
first connection line (CL1) and a bridge line (BL). Thatis,
the first connection line (CL1) is connected with the first
power line (VDD1) and the bridge line (BL) through a
contact hole (X), and the bridge line (BL) is connected
with the first connection line (CL1) and the driving thin
film transistor (T2) provided inside the second pixel (P2)
through a contact hole (X). Herein, ’X’ shown in the draw-
ings indicates the contact hole for electrically connecting
two elements overlapping each other with an insulating
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layer interposed therebetween, wherein the contact hole
is formed in the insulating layer.

[0059] The second power line (VDD2) is connected
with adriving thin film transistor (T2) provided inside each
ofthe third pixel (P3) and the fourth pixel (P4). The second
power line (VDD2) is disposed adjacent to the fourth pixel
(P4) so that it is easy to connect the second power line
(VDD2) with the driving thin film transistor (T2) provided
inside the fourth pixel (P4). However, the second power
line (VDD2) is not disposed adjacent to the third pixel
(P3) so that it is not easy to connect the second power
line (VDD2) with the driving thin film transistor (T2) pro-
vided inside the third pixel (P3). Thus, the second power
line (VDDZ2) is connected with the driving thin film tran-
sistor (T2) provided inside the third pixel (P3) through an
additional first connection line (CL1) and a bridge line
(BL). Thatis, the first connection line (CL1) is connected
with the second power line (VDD2) and the bridge line
(BL) through a contact hole (X), and the bridge line
[0060] (BL) is connected with the first connection line
(CL1) and the driving thin film transistor (T2) provided
inside the third pixel (P3) through a contact hole (X).
[0061] Thereference line (Ref)is formed in the second
direction, that is, the longitudinal direction on the sub-
strate 100. The reference line (Ref) is disposed between
the second data line (DL2) and the third data line (DL3).
[0062] The reference line (Ref) is connected with a
sensing thin film transistor (T3) provided inside each of
the first to fourth pixels (P1, P2, P3, P4). The reference
line (Ref) is disposed adjacent to the second pixel (P2)
and the third pixel (P3) so that it is easy to connect the
reference line (Ref) with the sensing thin film transistor
(T3) provided inside each of the second pixel (P2) and
the third pixel (P3). However, the reference line (Ref) is
not disposed adjacent to the first pixel (P1) and the fourth
pixel (P4) so that it is not easy to connect the reference
line (Ref) with the sensing thin film transistor (T3) provid-
ed inside each of the first pixel (P1) and the fourth pixel
(P4). Thus, an additional structure for connection be-
tween the reference line (Ref) and the sensing thin film
transistor (T3) provided inside each of the first pixel (P1)
and the fourth pixel (P4) is required. According to one
embodiment of the present invention, the second light
shielding layer (LS2) is provided to connect the reference
line (Ref) with the sensing thin film transistor (T3) provid-
ed inside the first pixel (P1) and to connect the reference
line (Ref) with the sensing thin film transistor (T3) provid-
ed inside the fourth pixel (P4). That is, the second light
shielding layer (LS2) is connected with the reference line
(Ref), the sensing thin film transistor (T3) provided inside
the first pixel (P1), and the sensing thin film transistor
(T3) provided inside the fourth pixel (P4) through the re-
spective contact holes (X).

[0063] A detailed structure of the switching thin film
transistor (T1), the driving thin film transistor (T2) and the
sensing thin film transistor (T3) will be described with
reference to FIG. 3.

[0064] The first light shielding layer (LS1) covers an
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area of the driving thin film transistor (T2) provided inside
the first to fourth pixels (P1, P2, P3, P4) so that it is pos-
sible to prevent external light from being incident on the
active layer (not shown) of the driving thin film transistor
(T2). Itis unnecessary to form the first light shielding layer
(LS1) in accordance with the shown pattern. The first
light shielding layer (LS1) may be formed in any pattern
enabling to at least partially (e.g., fully) cover the active
layer (not shown) of the driving thin film transistor (T2).
For example, a substantial portion of the active layer may
be covered by the first light shielding layer (LS1), e.g. at
least90%, e.g. atleast 95%, e.g. atleast 99%, e.g. 100%.
[0065] Accordingly, referring to FIG. 2, the first light
shielding layer (LS1) is overlapped with the active layer
of the driving thin film transistor (T2) between the sub-
strate 100 and the active layer of the driving thin film
transistor (T2). In other words, the first light shielding lay-
er (LS1) may be disposed between the substrate (100)
and the active layer of the driving thin film transistor (T2)
and cover at least partially (e.g., fully) the region where
the active layer of the driving thin film transistor (T2) is
formed. This will be identically applied to the following
second light shielding layer (LS2). That is, the second
light shielding layer (LS2) is overlapped with the active
layer of the switching thin film transistor (T1) between
the substrate 100 and the active layer of the switching
thin film transistor (T1). In other words, the second light
shielding layer (LS2) may be disposed between the sub-
strate (100) and the active layer of the switching thin film
transistor (T1) and cover at least partially (e.g., fully) the
region where the active layer of the switching thin film
transistor (T1) is formed.

[0066] The first light shielding layer (LS1) is formed of
aconductive material. If the first light shielding layer (LS 1)
of the conductive material is formed in an island-shaped
structure being electrically insulated, it may have bad in-
fluences on an operation of the driving thin film transistor
(T2). Thus, since the first light shielding layer (LS1) is
electrically connected with the driving thin film transistor
(T2) through a contact hole (X), it is possible to prevent
bad influences on an operation of the driving thin film
transistor (T2).

[0067] Thefirstlight shielding layer (LS1) is separately
patterned in each of the first pixel (P1), the second pixel
(P2), the third pixel (P3) and the fourth pixel (P4). That
is, the first light shielding layer (LS1) patterned in the first
pixel (P1), the first light shielding layer (LS1) patterned
inthe second pixel (P2), thefirstlight shielding layer (LS 1)
patterned in the third pixel (P3) and the first light shielding
layer (LS1) patterned in the fourth pixel (P4) are electri-
cally insulated from one another. This is because the first
light shielding layer (LS1) is electrically connected with
the driving thin film transistor (T2) for each of the first
pixel (P1), the second pixel (P2), the third pixel (P3) and
the fourth pixel (P4).

[0068] The second light shielding layer (LS2) covers
an area of the switching thin film transistor (T1) and the
sensing thin film transistor (T3) provided inside the first
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to fourth pixels (P1, P2, P3, P4) so that it is possible to
prevent external light from being incident on the active
layer (not shown) of the switching thin film transistor (T1)
and the active layer (not shown) of the sensing thin film
transistor (T3). It is unnecessary to form the second light
shielding layer (LS2) in accordance with the shown pat-
tern. The second light shielding layer (LS2) may be
formed in any pattern enabling to cover the active layer
(not shown) of the switching thin film transistor (T1) and
the active layer (not shown) of the sensing thin film tran-
sistor (T3).

[0069] The second light shielding layer (LS2) is formed
of aconductive material. If the second light shielding layer
(LS2) of the conductive material is formed in an island-
shaped structure being electrically insulated, it may have
bad influences on an operation of the switching thin film
transistor (T1) and the sensing thin film transistor (T3).
Thus, since the second light shielding layer (LS2) is con-
nected with the reference line (Ref) through a contact
hole (X), it is possible to prevent bad influences on an
operation of the switching thin film transistor (T1) and the
sensing thin film transistor (T3).

[0070] Instead of being separately patterned in each
of the first pixel (P1), the second pixel (P2), the third pixel
(P3) and the fourth pixel (P4), the second light shielding
layer (LS2) is patterned as one body in the first pixel (P1),
the second pixel (P2), the third pixel (P3) and the fourth
pixel (P4). Thisis because the second light shielding layer
(LS2) is connected with the reference line (Ref).

[0071] In the drawings, the first light shielding layer
(LS1) is provided at a predetermined interval from the
second light shielding layer (LS2). However, itis possible
to connect the first light shielding layer (LS1) and the
second light shielding layer (LS2) with each other in con-
sideration of only the protection for the active layer of the
thin film transistor (T1, T2, T3). In this case, a light shield-
ing layer for covering the area of the switching thin film
transistor (T1), the driving thin film transistor (T2) and the
sensing thin film transistor (T3) in each of the first to fourth
pixels (P1 to P4) is formed as one body, and the light
shielding layer may be connected with the driving thin
film transistor (T2) for each of the pixels (P1, P2, P3, P4).
This is for preventing an operation of the driving thin film
transistor (T2) from being badly influenced by the light
shielding layer.

[0072] However, when the light shielding layer is
formed as one body in the respective pixels (P1, P2, P3,
P4) and is connected with the driving thin film transistor
(T2), electric charges may be charged in the light shield-
ing layer during the operation of the driving thin film tran-
sistor (T2), and the switching thin film transistor (T1) may
be badly influenced by the electric charges of the light
shielding layer, whereby a problem of data mixing may
be caused by the malfunction of the switching thin film
transistor (T1).

[0073] Thus, in case of one embodiment of the present
invention, the first light shielding layer (LS1) covering the
area of the driving thin film transistor (T2) and being con-
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nected with the driving thin film transistor (T2) is provided
at a predetermined interval from the second light shield-
ing layer (LS2) covering the area of the switching thin
film transistor (T1) and the area of the sensing thin film
transistor (T3), whereby the second light shielding layer
(LS2) is electrically insulated from the first light shielding
layer (LS1). Accordingly, it is possible to prevent a mal-
function of the switching thin film transistor (T1) when the
driving thin film transistor (T2) is operated.

[0074] Inorderto preventthe operation of the switching
thin film transistor (T1) and the operation of the sensing
thin film transistor (T2) from being badly influenced by
the second light shielding layer (LS2) when the second
light shielding layer (LS2) is provided at a predetermined
interval from the first light shielding layer (LS1), the sec-
ond light shielding layer (LS2) is connected with the ref-
erence line (Ref).

[0075] It does not always need to connect the second
light shielding layer (LS2) with the reference line (Ref).
Selectively, the second light shielding layer (LS2) may
be connected with a low-voltage or ground-voltage line.
This will be described later with reference to following
various examples.

[0076] FIG. 3Ais a plane view illustrating the first pixel
(P1) and the second pixel (P2) of FIG. 2, and FIG.3B is
across sectional view illustrating an electrical connection
between a first light shielding layer and a second source
electrode of a driving thin film transistor shown in FIG.3A.
In FIG. 2, the third and fourth pixels (P3, P4) are sym-
metric to the first and second pixels (P1, P2), whereby a
detailed explanation for the third and fourth pixels (P3,
P4) will be omitted.

[0077] AsshowninFIG. 3A,thegateline (GL)isformed
in the first direction, and the first power line (VDD1), the
first and second data lines (DL1, DL2) and the reference
line (Ref) are formed in the second direction being inter-
sected with the gate line (GL). The first pixel (P1) is dis-
posed between the first power line (VDD1) and the first
data line (DL1), and the second pixel (P2) is disposed
between the second data line (DL2) and the reference
line (Ref).

[0078] In the first pixel (P1), there are the switching
thin film transistor (T 1), the driving thin film transistor (T2),
the sensing thin film transistor (T3), the firstlight shielding
layer (LS1) and the second light shielding layer (LS2).
[0079] The switching thin film transistor (T1) provided
in the first pixel (P1) may include a first gate electrode
(G1), afirst source electrode (S1), a first drain electrode
(D1) and a first active layer (A1).

[0080] The first gate electrode (G1) may be formed of
a partial portion of the gate line (GL), but not limited to
this structure. The first gate electrode (G1) may be di-
verged from the gate line (GL), or may be formed of an
additional electrode connected with the gate line (GL)
through a contact hole. The first drain electrode (D1) may
be diverged from the first data line (DL1). The first source
electrode (S1) faces with (in other words, is disposed
opposite to) the first drain electrode (D1). The first source
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electrode (S1) is connected with a second gate electrode
(G2) of the driving thin film transistor (T2) through a first
contact hole (CH1), and the first source electrode (S1)
occupies a relatively large area so that it is possible to
improve a capacitance (C). The first active layer (A1) is
connected with the first source electrode (S1) and the
first drain electrode (D1), whereby the first active layer
(A1) functions as an electron transfer channel.

[0081] The driving thin film transistor (T2) provided in
the first pixel (P1) may include the second gate electrode
(G2), a second source electrode (S2), a second drain
electrode (D2) and a second active layer (A2).

[0082] The second gate electrode (G2) is connected
with the first source electrode (S1) of the switching thin
film transistor (T1) through the first contact hole (CH1).
The second drain electrode (D2) may be connected with
a protrusion diverged from the first power line (VDD1)
through a sixteenth contact hole (CH16). The second
source electrode (S2) faces with the second drain elec-
trode (D2). The second source electrode (S2) may be
connected with a third source electrode (S3) of the sens-
ing thin film transistor (T3) to be explained later through
a fourth contact hole (CH4). Although not shown, the sec-
ond source electrode (S2) is connected with an anode
of an organic light emitting diode (OLED). The second
active layer (A2) is connected with the second source
electrode (S2) and the second drain electrode (D2),
whereby the second active layer (A2) functions as an
electron transfer channel. The second active layer (A2)
may be formed of an oxide semiconductor material, and
the second source electrode (S2) and the second drain
electrode (D2) may be conductive by an annealing proc-
ess of the oxide semiconductor material. In this case, the
second active layer (A2), the second source electrode
(S2) and the second drain electrode (D2) may be formed
inthe same layer. In particular, inthe case that the second
active layer (A2), the second source electrode (S2) and
the second drain electrode (D2) are formed in the same
layer, the second source electrode (S2) may be extended
atone end of the second active layer (A2) and the second
drain electrode (D2) may be extended at the other end
of the second active layer (A2).

[0083] The sensing thin film transistor (T3) provided in
the first pixel (P1) may include a third gate electrode (G3),
the third source electrode (S3), a third drain electrode
(D3) and a third active layer (A3).

[0084] The third gate electrode (G3) may be formed of
a partial portion of the gate line (GL), but not limited to
this structure. The third gate electrode (G3) may be di-
verged from the gate line (GL), or may be formed of an
additional electrode connected with the gate line (GL)
through a contact hole. The third source electrode (S3)
may be connected with the second source electrode (S2)
of the driving thin film transistor (T2) through the fourth
contact hole (CH4), as mentioned above. The third drain
electrode (D3) faces with the third source electrode (S3),
and the third drain electrode (D3) is connected with the
second light shielding layer (LS2) through a second con-
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tact hole (CH2).

[0085] The third active layer (A3) is connected with the
third source electrode (S3) and the third drain electrode
(D3), whereby the third active layer (A3) functions as an
electron transfer channel.

[0086] In order to cover the second active layer (A2)
of the driving thin film transistor (T2) by the first light
shielding layer (LS1), an area of the first light shielding
layer (LS1) provided in the first pixel (P1) is equal to or
larger than an area of the second active layer (A2). The
first light shielding layer (LS1) is connected with the sec-
ond source electrode (S2) of the driving thin film transistor
(T2) through a fourth contact hole (CH4) and a thirteenth
contact hole (CH13).

[0087] Referring to FIG.3B, a firstinsulating layer 110,
afirstlightshielding layer (LS1), a second insulating layer
120, a second source electrode (S2), a third insulating
layer 130, and a third source electrode (S3) are sequen-
tially formed on a substrate 100. The first light shielding
layer (LS1) is connected with the third source electrode
(S3) through a thirteenth contact hole (CH13), and the
third source electrode (S3) is connected with the second
source electrode (S2) through a fourth contact hole
(CH4). Accordingly, the first light shielding layer (LS1) is
connected with the second source electrode (S2) via the
third source electrode (S3).

[0088] The first light shielding layer (LS1) comprises a
protrusion structure in the area of the thirteenth contact
hole (CH13) to facilitate a process of forming the thir-
teenth contact hole (CH13).

[0089] In order to cover the first active layer (A1) of the
switching thin film transistor (T1) and the third active layer
(A3) of the sensing thin film transistor (T3) by the second
light shielding layer (LS2), an area of the second light
shielding layer (LS2) provided in the first pixel (P1) is
equal to or larger than an area of the first active layer
(A1) and third active layer (A3). The second light shielding
layer (LS2) is connected with the third drain electrode
(D3) of the sensing thin film transistor (T3) through the
second contact hole (CH2), and is also connected with
the reference line (Ref) through the third contact hole
(CH3).

[0090] The switching thin film transistor (T1), the driv-
ing thin film transistor (T2), the sensing thin film transistor
(T3), the first light shielding layer (LS1) and the second
light shielding layer (LS2) are formed in the second pixel
(P2). Hereinafter, a repetitive explanation for the same
structure as the aforementioned first pixel (P1) will be
omitted.

[0091] The switching thin film transistor (T1) provided
in the second pixel (P2) may include a first gate electrode
(G1), afirst source electrode (S1), a first drain electrode
(D1) and a first active layer (A1).

[0092] The first gate electrode (G1) may be formed of
a partial portion of the gate line (GL), the first drain elec-
trode (D1) may be diverged from the second data line
(DL2), the first sourceelectrode (S1) may be connected
with a second gate electrode (G2) of the driving thin film
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transistor (T2) through a fifth contact hole (CH5), and the
first active layer (A1) may be connected with the first
source electrode (S1) and the first drain electrode (D1).
[0093] The driving thin film transistor (T2) provided in
the second pixel (P2) may include the second gate elec-
trode (G2), a second source electrode (S2), a second
drain electrode (D2) and a second active layer (A2).
[0094] The second gate electrode (G2) may be con-
nected with the first source electrode (S1) of the switching
thin film transistor (T1) through the fifth contact hole
(CHb), as described above. The second drain electrode
(D2) may be connected with the first power line (VDD1)
through a first connection line (CL1) and a bridge line
(BL). The first connection line (CL1) is connected with
the bridge line (BL) through a sixth contact hole

[0095] (CH6), andis connected with the first power line
(VDD1) through a seventh contact hole (CH7). The
bridge line (BL) is connected with the second drain elec-
trode (D2) through a fifteenth contact hole (CH15). The
second source electrode (S2) may be connected with a
third source electrode (S3) of the sensing thin film tran-
sistor (T3) to be explained later through an eighth contact
hole (CH8). The second active layer (A2) is connected
with the second source electrode (S2) and the second
drain electrode (D2).

[0096] The sensing thin film transistor (T3) provided in
the second pixel (P2) may include a third gate electrode
(G3), the third source electrode (S3), a third drain elec-
trode (D3) and a third active layer (A3).

[0097] The third gate electrode (G3) may be formed of
a partial portion of the gate line (GL), the third source
electrode (S3) may be connected with the second source
electrode (S2) of the driving thin film transistor (T2)
through the eighth contact hole (CH8), the third drain
electrode (D3) may be diverged from the reference line
(Ref), and the third active layer (A3) may be connected
with the third source electrode (S3) and the third drain
electrode (D3).

[0098] In order to cover the second active layer (A2)
of the driving thin film transistor (T2) by the first light
shielding layer (LS1), an area of the first light shielding
layer (LS1) provided in the second pixel (P2) is equal to
or larger than an area of the second active layer (A2).
Also, the first light shielding layer (LS1) provided in the
second pixel (P2) is connected with the second source
electrode (S2) of the driving thin film transistor (T2)
through the eighth contact hole (CH8) and a fourteenth
contact hole (CH14).

[0099] Thefirstlight shielding layer (LS1) is connected
with the third source electrode (S3) through the four-
teenth contact hole (CH14), and the third source elec-
trode (S3) is connected with the second source electrode
(S2) through the eighth contact hole (CH8). Accordingly,
the first light shielding layer (LS1) is connected with the
second source electrode (S2) via the third source elec-
trode (S3). The first light shielding layer (LS1) comprises
a protrusion structure in the area of the fourth contact
hole (CH14) to facilitate a process of forming the four-
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teenth contact hole (CH14).

[0100] In order to cover the first active layer (A1) of the
switching thin film transistor (T1) and the third active layer
(A3) of the sensing thin film transistor (T3) by the second
light shielding layer (LS2), an area of the second light
shielding layer (LS2) provided in the second pixel (P2)
is equal to or larger than an area of the first active layer
(A1) andthird active layer (A3). The second light shielding
layer (LS2) provided in the second pixel (P2) is formed
as one body with the second light shielding layer (LS2)
provided in the first pixel (P1). The second light shielding
layer (LS2) having the above structure, which is over-
lapped with the first data line (DL1) and the second data
line (DL2), extends from the first pixel (P1) to the second
pixel (P2).

[0101] The second light shielding layer (LS2) prevents
external light from being incident on the first active layer
(A1) and third active layer (A3) formed in each of the first
pixel (P1) and the second pixel (P2), and also connects
the third drain electrode (D3) included in the sensing thin
film transistor (T3) of the first pixel (P1) which is not ad-
jacent to the reference line (Ref) with the reference line
(Ref).

[0102] FIG. 4 is a circuit diagram of the organic light
emitting display device according to one embodiment of
the present invention, which corresponds to the circuit
diagram for each of the pixels (P1, P2, P3, P4) included
in the organic light emitting display device shown in FIG.
2.

[0103] As shown in FIG. 4, the organic light emitting
display device according to one embodiment of the
presentinvention may include the gate line (GL), the data
line (DL), the power line (VDD), the reference line (Ref),
the switching thin film transistor (T1), the driving thin film
transistor (T2), the sensing thin film transistor (T3), a ca-
pacitor (C), the organic light emitting diode (OLED), the
firstlight shielding layer (LS 1) and the second light shield-
ing layer (LS2).

[0104] According as the switching thin film transistor
(T1) is switched by a gate signal supplied to the gate line
(GL), the switching thin film transistor (T1) supplies a
datavoltage supplied from the dataline (DL) to the driving
thin film transistor (T2).

[0105] According as the driving thin film transistor (T2)
is switched by the data voltage supplied from the switch-
ing thin film transistor (T1), the driving thin film transistor
(T2) generates a data current from power supplied from
the power line (VDD), and supplies the generated data
current to the organic light emitting diode (OLED).
[0106] The sensing thin film transistor (T3) senses a
threshold voltage deviation of the driving thin film tran-
sistor (T2), which causes deterioration of picture quality.
This sensing of the threshold voltage deviation is carried
out in a sensing mode. The sensing thin film transistor
(T3) supplies a current of the driving thin film transistor
(T2) to the reference line (Ref) in response to a sensing
control signal supplied from the gate line (GL).

[0107] The capacitor (C) maintains the data voltage
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supplied to the driving thin film transistor (T2) for one
frame, wherein the capacitor (C) is connected with gate
and source terminals of the driving thin film transistor
(T2).

[0108] The organic light emitting diode (OLED) emits
a predetermined light in accordance with the data current
supplied from the driving thin film transistor (T2). The
organic light emitting diode (OLED) may include an an-
ode connected with the source electrode (See 'S2’ of
FIG. 3) of the driving thin film transistor (T2), and an or-
ganic emitting layer and a cathode sequentially formed
on the anode. The cathode of the organic light emitting
diode (OLED) is connected with a low power line (VSS).
[0109] The firstlight shielding layer (LS1) covering the
active layer of the driving thin film transistor (T2) is con-
nected with the source terminal of the driving thin film
transistor (T2).

[0110] The second light shielding layer (LS2) covering
the active layer of the switching thin film transistor (T1)
and the active layer of the sensing thin film transistor (T3)
is connected with the reference line (Ref).

[0111] FIG. 5isaplane view illustrating an organic light
emitting display device according to another embodiment
of the present invention. In case of the organic light emit-
ting display device of FIG. 5, a dummy pixel (D-P) and
an electrostatic discharging circuit (ESD) are provided
together with a unit pixel comprising a first pixel (P1), a
second pixel (P2), athird pixel (P3) and afourth pixel (P4).
[0112] In case of the organic light emitting display de-
vice of FIG. 5, a second light shielding layer (LS2) is
connected with not a reference line (Ref) but a dummy
data line (D-DL) of the dummy pixel (D-P).

[0113] As shown in FIG. 5, the organic light emitting
display device according to another embodiment of the
present invention may include a substrate 100, a gate
line (GL), first to fourth data lines (DL1, DL2, DL3, DL4),
first and second power lines (VDD1, VDD2), the refer-
ence line (Ref), a switching thin film transistor (T1), a
driving thin film transistor (T2), a sensing thin film tran-
sistor (T3), the dummy data line (D-DL), a dummy switch-
ing thin film transistor (D-T1), a dummy driving thin film
transistor (D-T2), a dummy sensing thin film transistor
(D-T3), an electrostatic discharging line (ESD-V), an
electrostatic discharging circuit (ESD), a first light shield-
ing layer (LS1) and the second light shielding layer (LS2).
[0114] For the following description of the organic light
emitting display device of FIG. 5, the same reference
numbers will be used to refer to the same parts as those
of the aforementioned embodiment of the presentinven-
tion, and only different parts will be described in detail.
[0115] As shown in FIG. 5, according to another em-
bodiment of the present invention, the dummy pixel (D-
P) is formed adjacent to the first pixel (P1). The dummy
pixel (D-P) is disposed between the dummy data line (D-
DL) and the first power line (VDD1). The dummy pixel
(D-P) may be an inoperable pixel. For example, the dum-
my pixel (D-P) may have been formed together with reg-
ular (operable) pixels (e.g., pixels P1, P2, P3 and P4)
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and may have a structure that is to some extent similar
to the structure of a regular pixel (e.g., any one of pixels
P1, P2, P3 or P4), but may be configured such that it is
not capable of emitting light.

[0116] The dummy pixel (D-P) improves a pattern pre-
cision of the first pixel (P1) corresponding to the outer-
most pixel. This will be described in detail as follows.
When a plurality of pixels are formed in a pixel region,
the plurality of pixels are patterned through a plurality of
mask processes. Generally, in case of the first pixel (P1)
corresponding to the outermost pixel, it is very difficult to
precisely control an exposure amount for the mask proc-
ess, that is, it is very difficult to precisely pattern the first
pixel (P1). In case of this embodiment of the present in-
vention, since the dummy pixel (D-P) is formed adjacent
to the first pixel (P1), the dummy pixel (D-P) is the out-
ermost pixel, whereby it is possible to improve a pattern
precision of the first pixel (P1).

[0117] Also, the dummy pixel (D-P) enables to mini-
mize a damage of the pixel region caused by static elec-
tricity. If the dummy pixel (D-P) is formed in the outermost
region, the dummy pixel (D-P) is damaged by an elec-
trostatic problem so that it is possible to reduce damage
on the pixels of the pixel region.

[0118] The dummy pixel (D-P) may include the dummy
switching thin film transistor (D-T1), the dummy driving
thin film transistor (D-T2) and the dummy sensing thin
film transistor (D-T3). The dummy switching thin film tran-
sistor (D-T1), the dummy driving thin film transistor (D-
T2) and the dummy sensing thin film transistor (D-T3)
may be designed not to allow an operation since the dum-
my pixel (D-P) does not emit light. For example, the dum-
my switching thin film transistor (D-T1), the dummy driv-
ing thin film transistor (D-T2) and the dummy sensing
thin film transistor (D-T3) may be designed not to include
the active layer therein so as prevent the electron trans-
fer.

[0119] The electrostatic discharging line (ESD-V) is ar-
ranged at the periphery (in otherwords, at the outer edge)
of the dummy data line (D-DL). The electrostatic dis-
charging circuit (ESD) is connected with the electrostatic
discharging line (ESD-V) and the gate line (GL). Although
not shown in detail, the electrostatic discharging circuit
(ESD) may be formed of a thin film transistor. By combi-
nation of the electrostatic discharging line (ESD-V) and
the electrostatic discharging circuit (ESD), it is possible
to prevent the static electricity which might occur in the
gate line (GL). That is, if the static electricity occurs in
the gate line (GL), the static electricity is discharged
through the electrostatic discharging line (ESD-V) via the
electrostatic discharging circuit (ESD).

[0120] The first light shielding layer (LS1) is identical
to that of the aforementioned embodiment, whereby a
detailed explanation for the firstlight shielding layer (LS 1)
will be omitted.

[0121] The second light shielding layer (LS2) is some-
what different from that of the aforementioned embodi-
ment. In the same manner as the aforementioned em-
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bodiment of the present invention, the second light
shielding layer (LS2) covers the area of the switching thin
film transistor (T1) and the area of the sensing thin film
transistor (T3) in the first pixel (P 1), the second pixel (P2),
the third pixel (P3) and the fourth pixel (P4). However, in
case of the organic light emitting display device of FIG.
5, the second light shielding layer (LS2) is connected with
the dummy data line (D-DL) so as to prevent bad influ-
ences on the operation of the switching thin film transistor
(T1) and the sensing thin film transistor (T3).

[0122] In the aforementioned embodiment of the
present invention, the second light shielding layer (LS2)
connects the sensing thin film transistor (T3) of the first
pixel (P1) with the reference line (Ref), and also connects
the sensing thin film transistor (T3) of the fourth pixel (P4)
with the reference line (Ref). However, in case of the
organic light emitting display device shown in FIG. 5, the
second light shielding layer (LS2) is not connected with
the reference line (Ref). Thatis, it is necessary to provide
an additional structure for connecting the sensing thin
film transistor (T3) of the first pixel (P1) with the reference
line (Ref), and connecting the sensing thin film transistor
(T3) of the fourth pixel (P4) with the reference line (Ref).
Thus, in case of the organic light emitting display device
shown in FIG. 5, a second connection line (CL2) is ad-
ditionally provided. The second connection line (CL2) is
connected with the sensing thin film transistor (T3) of the
first pixel (P1), the reference line (Ref) and the sensing
thin film transistor (T3) of the fourth pixel (P4) through a
contact hole (X).

[0123] FIG. 6 is a detailed plane view illustrating the
first pixel (P1), the second pixel (P2), the dummy pixel
(D-P) and the electrostatic discharging circuit (ESD) of
FIG. 5. Hereinafter, only different parts will be described
in detail.

[0124] As shown in FIG. 6, the dummy data line (D-
DL) being intersected with the gate line (GL) is formed
in the left side of the first power line (VDD1), whereby
the dummy pixel (D-P) is formed between the first power
line (VDD1) and the dummy data line (D-DL).

[0125] The dummy pixel (D-P) may include the dummy
switching thin film transistor (D-T1), the dummy driving
thin film transistor (D-T2) and the dummy sensing thin
film transistor (D-T3).

[0126] The dummy switching thin film transistor (D-T1)
may include a first dummy gate electrode (D-G1) formed
of a partial portion of the gate line (GL), a first dummy
source electrode (D-S1) diverged from the dummy data
line (D-DL) and a first dummy drain electrode (D-D1) fac-
ing with the first dummy source electrode (D-S1). The
dummy switching thin film transistor does not include the
active layer therein so that a channel for electron transfer
is not formed, and thus the dummy switching thin film
transistor (D-T1) does not function as a switching thin
film transistor.

[0127] The dummy driving thin film transistor (D-T2)
may include a second dummy gate electrode (D-G2) con-
nected with the first dummy drain electrode (D-D1)
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through a ninth contact hole (CH9), a second dummy
drain electrode (D-D2) diverged from the first power line
(VDD1) and a second dummy source electrode (D-S2)
facing with the second dummy drain electrode (D-D2).
The dummy driving thin film transistor (D-T2) does not
include the active layer therein so that a channel for the
electron transfer is not formed, and thus the dummy driv-
ing thin film transistor (D-T2) does not function as a driv-
ing thin film transistor.

[0128] The dummy sensing thin film transistor (D-T3)
may include a third dummy gate electrode (D-G3) formed
of a partial portion of the gate line (GL), a third dummy
source electrode (D-S3) formed of the second dummy
source electrode (D-S2) and a third dummy drain elec-
trode (D-D3) facing with the third dummy source elec-
trode (D-S3). The dummy sensing thin film transistor (D-
T3) does not include the active layer therein so that a
channel for the electron transfer is not formed, and thus
the dummy sensing thin film transistor (D-T3) does not
function as a sensing thin film transistor. Thus, it is un-
necessary to connect the third dummy drain electrode
(D-D3) with the reference line (Ref).

[0129] Inthe same manner as the aforementioned em-
bodiment, the first light shielding layer (LS1) is patterned
in each of the first pixel (P1) and the second pixel (P2).
Also, the second light shielding layer (LS2) is formed as
one body in the first pixel (P1) and the the second pixel
(P2). In order to cover the first active layer (A1) of the
switching thin film transistor (T1) and the third active layer
(A3) of the sensing thin film transistor (T3) formed in the
first pixel (P1) and the second pixel (P2) by the second
light shielding layer (LS2), an area of the second light
shielding layer (LS2) is equal to or larger than an area of
the first active layer (A1) and the third active layer (A3).
The second light shielding layer (LS2), which is over-
lapped with the first data line (DL1), the second data line
(DL3) and the first power line (VDD1), extends from the
second pixel (P2) to the dummy data line (D-DL) of the
dummy pixel (D-P) via the first pixel (P1).

[0130] Especially, the second light shielding layer
(LS2) is connected with the dummy data line (D-DL)
through a tenth contact hole (CH10). The dummy data
line (D-DL) is not supplied with a data voltage for emis-
sion. Thus, it is possible to supply a predetermined volt-
age to the dummy data line (D-DL). If the second light
shielding layer (LS2) is connected with the dummy data
line (D-DL), it has an advantage of selecting an optimal
voltage whose level has no bad influences on the oper-
ation of the switching thin film transistor (T1) and the
sensing thin film transistor (T3) in the first pixel (P1) and
the second pixel (P2), and supplying the selected optimal
voltage to the dummy data line (D-DL).

[0131] Asdescribed above, the second connectionline
(CL2) is additionally formed to connect the sensing thin
film transistor (T3) of the first pixel (P 1) with the reference
line (Ref). The second connectionline (CL2) is connected
with the third drain electrode (D3) of the sensing thin film
transistor (T3) in the first pixel (P1) through the second
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contact hole (CH2), and is connected with the reference
line (Ref) through the third contact hole (CH3).

[0132] FIG. 7isacircuitdiagramillustrating the organic
light emitting display device according to another embod-
iment of the present invention, which corresponds to a
circuit diagram for each of the pixels (P1, P2, P3, P4)
included in the organic light emitting display device
shown in FIG. 5.

[0133] As shown in FIG. 7, the organic light emitting
display device according to another embodiment of the
present invention may include the gate line (GL), the
dummy data line (D-DL), the data line (DL), the power
line (VDD), the reference line (Ref), the switching thin
film transistor (T1), the driving thin film transistor (T2),
the sensing thin film transistor (T3), a capacitor (C), an
organic light emitting diode (OLED), the first light shield-
ing layer (LS1) and the second light shielding layer (LS2).
[0134] Except that the dummy data line (D-DL) is ad-
ditionally provided and the second light shielding layer
(LS2) is changed in its connection structure, the circuit
diagram of FIG. 7 is the same as the circuit diagram of
FIG. 4, whereby a detailed explanation for the same parts
will be omitted.

[0135] As shown in FIG. 7, according to another em-
bodiment of the present invention, the second light
shielding layer (LS2) covering the active layer of the
switching thin film transistor (T1) and the active layer of
the sensing thin film transistor (T3) is connected with the
dummy data line (D-DL).

[0136] FIG. 8isaplane view illustrating an organic light
emitting display device according to another embodiment
ofthe presentinvention. Exceptthata second light shield-
ing layer (LS2) is connected with an electrostatic dis-
charging line (ESD-V) instead of a dummy data line (D-
DL) of a dummy pixel (D-P), the organic light emitting
display device of FIG. 8 is the same as the organic light
emitting display device of FIG. 5, whereby only different
parts will be described as follows.

[0137] As shown in FIG. 8, the second light shielding
layer (LS2), which is overlapped with the dummy data
line (D-DL), a first power line (VDD1), a first data line
(DL1), a second data line (DL2), a reference line (Ref),
a third data line (DL3) and a fourth data line (DL4), ex-
tends from afourth pixel (P4) to the electrostatic discharg-
ing line (ESD-V) via the dummy pixel (D-P). Although not
shown in detail, the second light shielding layer (LS2)
may extend to be connected with all unit pixels arranged
in the same row as that of unit pixel comprising the first
to fourth pixels (P1, P2, P3, P4), which will be identically
applied to the embodiment of FIG. 5.

[0138] Especially, the second light shielding layer
(LS2) is connected with the electrostatic discharging line
(ESD-V) through an eleventh contact hole (CH11).
[0139] Meanwhile, FIG. 8 shows that the dummy pixel
(D-P) is included in the organic light emitting display de-
vice, but not necessarily. That is, itis possible to remove
the dummy pixel (D-P) from the organic light emitting
display device of FIG. 8, and to form the electrostatic
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discharging line (ESD-V) adjacent to the left side of the
first power line (VDD1).

[0140] FIG.9is acircuit diagram illustrating an organic
light emitting display device according to another embod-
iment of the present invention. The organic light emitting
display device of FIG. 9 is obtained by removing the dum-
my pixel (D-P) from the organic light emitting display de-
vice of FIG. 8.

[0141] As shown in FIG. 9, the organic light emitting
display device according to another embodiment of the
present invention may include a gate line (GL), an elec-
trostatic discharging line (ESD-V), adataline (DL), a pow-
er line (VDD), a reference line (Ref), a switching thin film
transistor (T1), adriving thin filmtransistor (T2), a sensing
thin film transistor (T3), a capacitor (C), an organic light
emitting diode (OLED), a first light shielding layer (LS1)
and a second light shielding layer (LS2).

[0142] Except that the electrostatic discharging line
(ESD-V) is additionally provided and the second light
shielding layer (LS2) is changed in its connection struc-
ture, the circuit diagram of FIG. 9 is the same as the
circuit diagram of FIG. 4, whereby a detailed explanation
for the same parts will be omitted.

[0143] As shown in FIG. 9, according to another em-
bodiment of the present invention, the second light
shielding layer (LS2) covering an active layer of the
switching thin film transistor (T1) and an active layer of
the sensing thin film transistor (T3) is connected with the
electrostatic discharging line (ESD-V).

[0144] FIG. 10 is a plane view illustrating an organic
light emitting display device according to another embod-
iment of the present invention. Except that an electro-
static discharging line (ESD-V) is additionally connected
with a low power line (VSS), the organic light emitting
display device of FIG. 10 is the same as the organic light
emitting display device of FIG. 8, whereby only different
parts will be described in detail.

[0145] As shown in FIG. 10, in the same manner as
the organic light emitting display device of FIG. 8, a sec-
ond light shielding layer (LS2) is connected with the elec-
trostatic discharging line (ESD-V) through an eleventh
contact hole (CH11). Also, the electrostatic discharging
line (ESD-V) is connected with the low power line (VSS)
through a twelfth contact hole (CH12). The low power
line (VSS) is connected with a cathode of an organic light
emitting diode (OLED) provided in each of pixels (P1,
P2, P3, P4).

[0146] FIG. 11 is a circuit diagram illustrating the or-
ganic light emitting display device according to another
embodiment of the present invention, which relates to
the organic light emitting display device of FIG. 10. A
detailed description for the same parts as those of FIG.
9 will be omitted.

[0147] As shown in FIG. 11, according to the organic
lightemitting display device according to another embod-
iment of the presentinvention, the second light shielding
layer (LS2) covering an active layer of a switching thin
film transistor (T1) and an active layer of a sensing thin
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film transistor (T3) is connected with the electrostatic dis-
charging line (ESD-V). Also, the electrostatic discharging
line (ESD-V) is connected with the low power line (VSS).
[0148] FIG. 12 is a circuit diagram illustrating an or-
ganic light emitting display device according to another
embodiment of the present invention, wherein a second
light shielding layer (LS2) is directly connected with a low
power line (VSS). In case of FIGs. 10 and 11, the second
lightshielding layer (LS2) is connected with the low power
line (VSS) via the electrostatic discharging line (ESD-V).
In case of FIG. 12, the second light shielding layer (LS2)
is directly connected with the low power line (VSS). In
other words, no additional line (such as the electrostatic
discharging line (ESD-V) is connected between the sec-
ond light shielding layer (LS2) and the low power line
(VSS). However, the term "directly connected" may in-
clude a connection via a contact hole.

[0149] As mentioned above, the second light shielding
layer (LS2) is connected with the conductive line so that
it is possible to prevent bad influences on the operation
of switching thin film transistor (T1) and sensing thin film
transistor (T3). In detail, the second light shielding layer
(LS2) may be connected with the reference line (Ref),
may be connected with the dummy data line (D-DL), may
be connected with the electrostatic discharging line
(ESD-V), may be connected with the low power line
(VSS) via the electrostatic discharging line (ESD-V), or
may be directly connected with the low power line (VSS),
but not limited to these structures. For example, after
additionally forming a constant voltage line, the second
light shielding layer (LS2) may be connected with the
constant voltage line.

[0150] According to the presentinvention, the first and
second light shielding layers (LS1, LS2) enable to pre-
vent external light from being incident on the active layer
of the switching thin film transistor (T1) and the active
layer of the driving thin film transistor (T2).

[0151] Especially, the first light shielding layer (LS1)
covering the area of the driving thin film transistor (T2)
is electrically insulated from the second light shielding
layer (LS2) covering the area of the switching thin film
transistor (T1) so that it is possible to prevent the mal-
function of the switching thin film transistor (T1) when the
driving thin film transistor (T2) is operated.

[0152] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. An organic light emitting display device comprising:

a first pixel (P1) on a substrate (100);
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a switching transistor (T1) with a first active layer
(A1) provided inside the first pixel (P1);

a driving transistor (T2) with a second active lay-
er (A2) provided inside the first pixel (P1);
afirst light shielding layer (LS1) overlapping the
second active layer (A2); and

a second light shielding layer (LS2) overlapping
the first active layer (A1),

wherein the first light shielding layer (LS1) is
connected with a source electrode or drain elec-
trode of the driving transistor (T2), and the sec-
ond light shielding layer (LS2) is electrically in-
sulated from the first light shielding layer (LS1).

The organic light emitting display device according
to claim 1, further comprising a sensing transistor
(T3) with a third active layer (A3) provided inside the
first pixel (P1),

wherein the second light shielding layer (LS2) over-
laps the third active layer (A3).

The organic light emitting display device according
to claim 1, wherein the second light shielding layer
(LS2) is connected with a conductive line (Ref, D-
DL, ESD-V, VSS).

The organic light emitting display device according
to claim 3, wherein the conductive line (Ref, D-DL,
ESD-V) is coupled to an electrical potential that is
lower than a threshold voltage of the switching tran-
sistor (T1).

The organic light emitting display device according
toclaim 3 or 4, further comprising a sensing transistor
(T3) provided inside the first pixel (P1), and a refer-
ence line (Ref) connected with the sensing transistor
(T3),

wherein the conductive line (Ref, D-DL, ESD-V,
VSS) is formed of the reference line (Ref).

The organic light emitting display device according
to claim 5, wherein the second light shielding layer
(LS2) is connected with the sensing transistor (T3)
and the reference line (Ref) through respective con-
tact holes (CH2, CH3).

The organic light emitting display device according
to claim 4, further comprising a dummy data line (D-
DL) provided at an outer periphery of the first pixel
(P1),

wherein the conductive line (Ref, D-DL, ESD-V,
VSS) is formed of the dummy data line (D-DL).

The organic light emitting display device according
to claim 4, further comprising an electrostatic dis-
charging line (ESD-V) provided at an outer periphery
of the first pixel (P1),

wherein the conductive line (Ref, D-DL, ESD-V,
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VSS) is formed of the electrostatic discharging line
(ESD-V).

The organic light emitting display device according
to claim 4, further comprising a cathode provided
inside the first pixel (P1), and a low power line (VSS)
connected with the cathode,

wherein the conductive line (Ref, D-DL, ESD-V,
VSS) is formed of the low power line (VSS).

The organic light emitting display device according
to claim 7, further comprising a sensing transistor
(T3) provided inside the first pixel (P1), a reference
line (Ref) electrically connected with the sensing
transistor (T3), and a connection line (CL2) for con-
necting the sensing transistor (T3) with the reference
line (Ref).

The organic light emitting display device according
to claim 8, further comprising a sensing transistor
(T3) provided inside the first pixel (P1), a reference
line (Ref) electrically connected with the sensing
transistor (T3), and a connection line (CL2) for con-
necting the sensing transistor (T3) with the reference
line (Ref).

The organic light emitting display device according
to claim 9, further comprising a sensing transistor
(T3) provided inside the first pixel (P1), a reference
line (Ref) electrically connected with the sensing
transistor (T3), and a connection line (CL2) for con-
necting the sensing transistor (T3) with the reference
line (Ref).

The organic light emitting display device according
to any one of claims 1 to 12, further comprising:

a second pixel (P2) on the substrate (100);

a switching transistor (T1) with a first active layer
(A1) provided inside the second pixel (P2);
adriving transistor (T2) with a second active lay-
er (A2) provided inside the second pixel (P2);
a first light shielding layer (LS 1) overlapping the
second active layer (A2) inside the second pixel
(P2); and

a second light shielding layer (LS2) overlapping
the first active layer (A1) inside the second pixel
(P2),

wherein the first light shielding layer (LS 1) inside
the first pixel (P1) is electrically insulated from
the firstlight shielding layer (LS 1) inside the sec-
ond pixel (P2), and the second light shielding
layer (LS2) inside the first pixel (P1) is electri-
cally connected with the second light shielding
layer (LS2) inside the second pixel (P2).
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