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(57) ABSTRACT

An active matrix organic light emitting display panel
includes a first substrate including a seal pattern region, a
non-display region, and a display region, the non-display
region being between the display region and the seal pattern
region, a pad connected to the first substrate, and a power
line including a routing line connected directly to the pad,
and a pixel line for applying a pixel voltage to a plurality of
pixels, the routing line having a first portion being in the
non-display region and a second portion being in the seal
pattern region, and the pixel line being in the display region.

20

23 25

——

A £
LY S




Patent Application Publication Nov.9,2006 Sheet 1 of 8 US 2006/0250083 A1

Fig.1
Related Art
DATA DRIVER —~—14
POWER(Vin)
SUPPLY UNIT _ouil ool - koun
L +—15
13 . 11 I I
) GL1 HPER HPER -+ HPER
2
E f 1 ]
GL2 HPE PEH --- PE
10— D —~—10
R
|
V
E s I !
GLm HPER HPER ---




Patent Application Publication Nov.9,2006 Sheet 2 of 8

Fig.2
Related Art

US 2006/0250083 A1

GL : !

Fig.3

Related Art

18
K
/

10

+— 16

414

112




Patent Application Publication Nov.9,2006 Sheet 3 of 8 US 2006/0250083 A1

Fig.4A
28

g 0
23 25 ] /

N
~J

}

-

L

ze ¥ —
- ]
——

IERERARSEEEEEREREN! IEEEEEEEREPEEEREE]
Ifl%lll LD I 0 O O
| INSESEEARI IOREREEERERREEAN]
R RN NI
T N R Vi Ak N L LG S

57 K 20

iEREAAANARARERananEni
il INSSIENNENENANEEENI DY




Patent Application Publication Nov.9,2006 Sheet 4 of 8 US 2006/0250083 A1

Fig.bA

¥

i

rr—
IEENEEEEEN |

A

(@)

.....

4
.
L
Ve
S
o a | 22
LI
1.4
e
o .
.
o
N o
et K
Ly
LY .
N e
\-. .‘.‘"

24



Patent Application Publication Nov.9,2006 Sheet S of 8 US 2006/0250083 A1

Fig.5B

20
37

33' 35

\f‘g
(]
N

24



US 2006/0250083 A1

Patent Application Publication Nov.9,2006 Sheet 6 of 8

47
43 45

L A |
1 11
anm
-
—t—1 Tl -
- -
J | had
-
HHH-
el [}
- P
Wit g
- _jl..ll:ll
el 5.
- ..
- .
u. FE
-] :
- =
=-. s
L S
L
Ewiin g
|4 St
HHH.
—y—1 L
——t .
gt -
a’
e -
am= o
— .
b -
L
-——

- ) —
—4—1 - P
- E
au
-]

1
1
T

24



Patent Application Publication Nov.9,2006 Sheet 7 of 8 US 2006/0250083 A1

Fig.6B

28
k 20
/

1 Y i :'t_.

=13
«
2

I ( e
2w V1 |5

“','.' LN
L 1"

¢ Uiy
et Y,

‘1 ~ a
. .': D = -
a. e
N- U I
N L

] Y ™

o » FHEH

R K W1 im
% O

HaR = -

L Iy = -

)

2

. A

A 1 LT 4

3 HH
I 1
11 ]

24



Patent Application Publication Nov.9,2006 Sheet 8 of 8 US 2006/0250083 A1

Fig./
28 20
57 (
K3 55 ] /
| g1
) o
— — 27

24



US 2006/0250083 A1

ACTIVE MATRIX ORGANIC LIGHT EMITTING
DISPLAY PANEL

BACKGROUND OF THE INVENTION
[0001]

[0002] The present invention relates to an organic light
emitting display panel, and more particularly, to an active
matrix organic light emitting display panel having a struc-
ture capable of minimizing a resistance of a power line.

[0003] 2. Discussion of the Related Art

[0004] Cathode ray tube (CRT) has drawbacks due to its
heavy weight and large volume. Thus, many efforts have
been made to research and develop various flat display
devices, such as liquid crystal display (LCD) devices, field
emission display (FED) devices, plasma display panel
(PDP) devices, and organic light emitting display devices,
which is also often referred to as organic electro luminescent
display devices, as a substitute for CRT devices.

[0005] An organic light emitting display device is a self-
luminescent type display. In general, the organic light emit-
ting display device emits light by injecting electrons from a
cathode and holes from an anode into an emission layer,
combining the electrons with the holes, generating an exci-
ton, and transitioning the exciton from an excited state to a
ground state. Accordingly, the organic ELD does not require
an additional light source and has a light weight, thin profile,
and compact size. Further, the organic ELD can operate
using a low DC voltage, thereby having low power con-
sumption and fast response time.

[0006] FIG.1 is a schematic diagram illustrating an active
matrix organic light emitting display panel according to the
related art. In FIG. 1, an active matrix organic light emitting
display panel includes gate lines GL1 . . . GLm and data
lines DL1 . . . DLn arranged on a substrate 10 and inter-
secting each other, and pixel elements PEs arranged at
intersecting portions between the gate lines GL1 .. . GLm
and the data lines DL1 . . . DLn. A power line 15 for applying
a pixel power from a power supply unit 13 is connected to
each pixel element PE.

[0007] In particular, the pixel power is applied through a
pad (not shown) formed on the panel to the power line 15.
When a gate signal of a gate line GL is enabled, a corre-
sponding pixel element PE is driven to generate light
corresponding to the strength of a pixel signal of a data line
DL. A gate driver 12 is connected to the gate lines GL1 . .
. GLm to sequentially drive the gate lines GL1. .. GLm, and
a data driver 14 is connected to the data lines D1 . .. DLn
to supply pixel signals through the data lines DL1 . .. DLn
to the pixel elements PEs.

[0008] FIG. 2 is a circuit diagram illustrating a pixel
element of the active matrix organic light emitting display
panel shown in FIG. 1. As shown in FIG. 2, the pixel
element PE includes an organic light emitting diode OLED
or an electro luminescent cell connected to a ground source
GND, and an organic light emitting diode (OLED) driving
circuit 16 connected between the organic light emitting
diode OLED and the corresponding data line DL.

[0009] The OLED driving circuit 16 includes a second
PMOS thin film transistor (TFT) T2 connected between the
organic light emitting diode OLED and a power line VDD

1. Field of the Invention
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to function as a driving element for the organic light emitting
diode OLED, a first PMOS TFT T1 connected between the
corresponding data line DL and a gate electrode of the
second PMOS TFT T2 to function as a switching element for
the organic light emitting diode OLED, and a capacitor Cst
connected between the power line VDD and a drain elec-
trode of the first PMOS TFT T1.

[0010] Thus, when a scan signal, e.g., a LOW signal, from
the gate driver 12 (shown in FIG. 1) is inputted to the
corresponding gate line GL, the first PMOS TFT T1 1is
turned on. When the first PMOS TFT T1 is turned on, a
video signal of a predetermined strength that is inputted
from the corresponding data line DL in synchronization with
the scan signal flows through the first PMOS TFT T1 and is
then charged in the capacitor Cst. That is, the capacitor Cst
is charged with the video signal supplied from the corre-
sponding data line DL, while the LOW signal is inputted to
the gate line GL. Further, the capacitor Cst holds the video
signal for one frame period. Accordingly, the capacitor Cst
supplies the video signal to the organic light emitting diode
OLED during one frame period.

[0011] However, a voltage drop across the power line
VDD must be small in order to uniformly maintain an image
quality of the active-matrix organic light emitting display
panel. Yet, due to the structure of the active-matrix organic
light emitting display panel according to the related art, there
is a limit in how much the width or thickness of the power
line could be increased for keeping the voltage drop across
the power line small. Accordingly, a large voltage drop
across the power line cannot be avoided, thereby causing a
large difference between voltages applied to pixels con-
nected respectively to the first and last stages of the power
line. Thus, an image quality of the organic light emitting
display according to the related art is not uniformly main-
tained.

[0012] FIG. 3 is a schematic plan view illustrating a
power line of an active matrix organic light emitting display
panel according to the related art. In FIG. 3, a lower
substrate 10 and an upper substrate (not shown) are attached
together and encapsulated so as to prevent moisture and
oxygen from infiltrating into the organic light emitting
display panel. In particular, the lower substrate 10 and the
upper substrate (not shown) are attached together by a
sealant coated on a seal pattern portion 16 at an edge portion
of the lower substrate 10. For example, the sealant is
material having a property of being hardened by UV light.

[0013] A region of the panel includes a display region 12
corresponding to a center portion of the lower substrate 10,
and a non-display region 14 between the display region 12
and the seal pattern portion 16. In particular, an image is
displayed by pixels (not shown) arranged in the display
region 12 in a matrix pattern.

[0014] In addition, a power supply unit (not shown) sup-
plies a pixel voltage through a pad 18 to a power line 17, and
the power line 17 sends the pixel voltage to the pixels
arranged in the display region 12. The power line 17
includes a routing line 13 connected directly to the pad 18
and formed in the non-display region 14, and pixel lines 15
connected to the routing line 13 to apply a pixel voltage to
the pixels in the display region 12.

[0015] For example, the routing line 13 receives the pixel
voltage from the pad 18 and applies the received pixel



US 2006/0250083 A1

voltage through the pixel lines 15 to the pixels. Thus, the
width or thickness of the routing line 13 of the power line 17
may be increased to reduce the voltage drop across the
power line 17 in order to uniformly maintain an image
quality of the active-matrix organic light emitting display
panel.

[0016] However, since the routing line is formed in the
non-display region, and the non-display region of the panel
is kept small to maximize the display region, the structure of
the active-matrix organic light emitting display panel
according to the related art cannot sufficiently increase the
width or thickness of the power line. Thus, the organic light
emitting display according to the related art has a large
voltage drop across the power line and is unable to uni-
formly maintain the image quality.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to an
active matrix organic light emitting display panel that sub-
stantially obviates one or more of the problems due to
limitations and disadvantages of the related art.

[0018] An object of the present invention is to provide an
active matrix organic light emitting display panel that has a
structure in which a routing line of a power line is extended
in width into a seal pattern portion and the extended portion
of the routing line is of a mesh type, thereby making it
possible to reduce a voltage drop across the power line.

[0019] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0020] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an active matrix organic
light emitting display panel includes a first substrate includ-
ing a seal pattern region, a non-display region, and a display
region, the non-display region being between the display
region and the seal pattern region, a pad connected to the
first substrate, and a power line including a routing line
connected directly to the pad, and a pixel line for applying
a pixel voltage to a plurality of pixels, the routing line having
a first portion being in the non-display region and a second
portion being in the seal pattern region, and the pixel line
being in the display region.

[0021] In another aspect, an active matrix organic light
emitting display panel includes a first substrate including a
seal pattern region, a non-display region, and a display
region, the non-display region being between the display
region and the seal pattern region, a pad connected to the
first substrate, and a power line including a routing line
connected directly to the pad, and a pixel line for applying
a pixel voltage to a plurality of pixels, the routing line being
only in the seal pattern region, and the pixel line being in the
display region.

[0022] Tt is to be understood that both the foregoing
general description and the following detailed description
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are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0024] FIG. 1 is a schematic diagram illustrating an active
matrix organic light emitting display panel according to the
related art;

[0025] FIG. 2 is a circuit diagram illustrating a pixel
element of the active matrix organic light emitting display
panel shown in FIG. 1;

[0026] FIG. 3 is a schematic plan view illustrating a
power line of an active matrix organic light emitting display
panel according to the related art;

[0027] FIGS. 4A and 4B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to an embodiment of the present
invention;

[0028] FIGS. 5A and 5B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to another embodiment of the
present invention;

[0029] FIGS. 6A and 6B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to yet another embodiment of the
present invention; and

[0030] FIG. 7 is a schematic plan view illustrating a
power line of an active matrix organic light emitting display
panel according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0031] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0032] FIGS. 4A and 4B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to an embodiment of the present
invention. As shown in FIGS. 4A and 4B, an active matrix
organic light emitting display panel includes a substrate 20.
The substrate 20 may be a lower substrate or an upper
substrate of the organic light emitting display panel, and
may be attached to a second substrate (not shown). The
substrate 20 and the second substrate (not shown) may be
encapsulated to prevent moisture and oxygen from infiltrat-
ing into the active-matrix organic light emitting display
panel. For example, a sealant may be coated in a seal pattern
portion 26 of the substrate 20 for attaching the substrate 20
with the second substrate (not shown). Alternatively, the
sealant may be coated on the second substrate (not shown)
in a portion of the second substrate (not shown) correspond-
ing to the seal pattern portion 26 of the substrate 20 for
attaching the substrate 20 with the second substrate (not
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shown). The seal pattern portion 26 may be along the edges
of the substrate 20 and the sealant may be an UV hardening
sealant.

[0033] The substrate 20 also includes a display region 22
corresponding to a center portion of the lower substrate 20,
and a non-display region 24 between the display region and
the seal pattern portion 26. In particular, an image is
displayed by pixels (not shown) arranged in the display
region 22 in a matrix pattern.

[0034] In addition, a power supply unit (not shown) sup-
plies a pixel voltage through a pad 28 to a power line 27, and
the power line 27 sends the pixel voltage to the pixels
arranged in the display region 22. The power line 27
includes a routing line 23 connected directly to the pad 28
and formed in the non-display region 24, and pixel lines 25
connected to the routing line 23 to apply a pixel voltage to
the pixels in the display region 22.

[0035] Further, the width of the routing line 23 is extended
into the seal pattern portion 26, and the extended portion of
the routing line 23 is of a mesh type. The extended width of
the routing line 23 reduces the total resistance of the power
line 27, thereby preventing degradation in the uniformity of
an image quality of a pixel region that may be caused by a
voltage drop across the power line 27.

[0036] In particular, the mesh-type routing line 23 has an
opening ratio greater than a predetermined value with
respect to the whole routing line 23 to prevent reduction in
the attachment force between the lower and upper substrates
by the UV hardening sealant. As a result, sufficient UV rays
may be radiated through an opening portion of the mesh-
type routing line 23 to the UV hardening sealant underneath
the mesh-type routing line 23.

[0037] Although only the left width of the routing line 23
is extended into the seal pattern portion 26 as shown in FIG.
4A, the left and upper widths of the routing line 23' may be
extended into the seal pattern portion 26 as shown in FIG.
4B.

[0038] FIGS. 5A and 5B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to another embodiment of the
present invention. As shown in FIGS. 5A and 5B, an active
matrix organic light emitting display panel includes a sub-
strate 20. The substrate 20 may be a lower substrate or an
upper substrate of the organic light emitting display panel,
and may be attached to a second substrate (not shown). The
substrate 20 and the second substrate (not shown) may be
encapsulated to prevent moisture and oxygen from infiltrat-
ing into the active-matrix organic light emitting display
panel. For example, a sealant may be coated in a seal pattern
portion 26 of the substrate 20 for attaching the substrate 20
with the second substrate (not shown). Alternatively, the
sealant may be coated on the second substrate (not shown)
in a portion of the second substrate (not shown) correspond-
ing to the seal pattern portion 26 of the substrate 20 for
attaching the substrate 20 with the second substrate (not
shown). The seal pattern portion 26 may be along the edges
of the substrate 20 and the sealant may be an UV hardening
sealant.

[0039] In addition, a power supply unit (not shown) sup-
plies a pixel voltage through a pad 28 to a power line 37, and
the power line 37 sends the pixel voltage to the pixels

Nov. 9, 2006

arranged in a display region 22 of the substrate 20. The
power line 37 includes a pair of routing lines 33 connected
directly to the pad 28 and formed in a non-display region 24
of the substrate 20, and pixel lines 35 connected to the
routing line 33 to apply a pixel voltage to the pixels in the
display region 22.

[0040] Further, the pair of routing lines 33 are formed
respectively on the left and right portions of the non-display
region 24 at the left and right of the display region 22, and
the pixel lines 35 connected to a left routing line 33 and to
a right routing line 33. Although only the side width of the
routing line 33 is extended into the seal pattern portion 26 as
shown in FIG. 5A, all the possible widths of the routing line
33' can be extended into the seal pattern portion 26 as shown
in FIG. 5B. In particular, the extended portion of the routing
line 33 is of a mesh type. Accordingly, the resistance of the
power line 37 is further reduced by the pair of the routing
lines 33 and 33'.

[0041] FIGS. 6A and 6B are schematic plan views illus-
trating a power line of an active matrix organic light emitting
display panel according to yet another embodiment of the
present invention. As shown in FIGS. 6A and 6B, an active
matrix organic light emitting display panel includes a sub-
strate 20. The substrate 20 includes a seal pattern portion 26,
a non-display region 24, and a display region 22.

[0042] In addition, a power supply unit (not shown) sup-
plies a pixel voltage through a pad 28 to a power line 47, and
the power line 47 sends the pixel voltage to the pixels
arranged in the display region 22 of the substrate 20. The
power line 47 includes a routing line 43 connected directly
to the pad 28 and formed in the non-display region 24, and
pixel lines 45 connected to the routing line 43 to apply a
pixel voltage to the pixels in the display region 22. Further,
the routing line 43 is formed in the non-display region 24
surrounding the display region 22, and all the possible
widths of the routing line 43 is extended into the seal pattern
portion 26. In particular, the extended portion of the routing
line 43 is of a mesh type.

[0043] In FIG. 6A, the pixel lines 45 are connected to a
left routing line 43 and to a right routing line 43. In FIG. 6B,
pixel lines 45' are connected to a portion of the routing line
43 along a bottom edge of the display panel. As a result, the
resistance of the power line 47 is further reduced by the
routing line 43 surrounding the display region 22.

[0044] FIG. 7 is a schematic plan view illustrating a
power line of an active matrix organic light emitting display
panel according to an embodiment of the present invention.
As shown in FIG. 7, an active matrix organic light emitting
display panel includes a substrate 20. The substrate 20
includes a seal pattern portion 26, a non-display region 24,
and a display region 22.

[0045] 1In addition, a power supply unit (not shown) sup-
plies a pixel voltage through a pad 28 to a power line 57, and
the power line 57 sends the pixel voltage to the pixels
arranged in the display region 22 of the substrate 20. The
power line 57 includes a routing line 53 connected directly
to the pad 28 and formed in the non-display region 24, and
pixel lines 55 connected to the routing line 53 to apply a
pixel voltage to the pixels in the display region 22. In
particular, the routing line 53 is formed only in the seal
pattern portion 26 surrounding the non-display region 24,
and the entire of the routing line 53 is in a mesh type.
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[0046] Pixel lines 55 are connected to a portion of the
routing line 53 along a bottom edge of the display panel. As
a result, the resistance of the power line 57 is further reduced
by the routing line 53 formed only in the seal pattern portion
26 and surrounding the non-display region 24.

[0047] Accordingly, an active matrix organic light emit-
ting display panel according to an embodiment of the
present invention minimizes a voltage drop across a power
line and maintains the attachment force between the upper
and lower substrates in a seal pattern region, thereby enhanc-
ing uniformity of an image quality of the panel and reducing
the size thereof.

[0048] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
active matrix organic light emitting display panel of the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An active matrix organic light emitting display panel,
comprising:

a first substrate including a seal pattern region, a non-
display region, and a display region, the non-display
region being between the display region and the seal
pattern region;

a pad connected to the first substrate; and

a power line including a routing line connected directly to
the pad, and a pixel line for applying a pixel voltage to
a plurality of pixels, the routing line having a first
portion being in the non-display region and a second
portion being in the seal pattern region, and the pixel
line being in the display region.

2. The display panel according to claim 1, wherein the
second portion of the routing line is of a mesh type.

3. The display panel according to claim 1, wherein the
seal pattern region is along an edge portion of the first
substrate.

4. The display panel according to claim 1, further com-
prising an UV hardening sealant in the seal pattern region for
attaching the first substrate to a second substrate.

5. The display panel according to claim 1, wherein the pad
receives a pixel voltage from a power supply unit and sends
the received pixel voltage to the power line.
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6. The display panel according to claim 1, wherein the
routing line is formed in a pair, and the pair of the routing
lines are formed respectively on left and right portions of the
non-display region.

7. The display panel according to claim 6, wherein the
pixel line is connected to the pair of the routing lines.

8. The display panel according to claim 1, wherein the
routing line is formed in the non-display region surrounding
the display region.

9. The display panel according to claim 1, wherein the
pixel line includes a plurality of lines connected to a first
portion of the routing line, the first portion of the routing line
being along a bottom edge of the display panel.

10. An active matrix organic light emitting display panel
comprising:

a first substrate including a seal pattern region, a non-
display region, and a display region, the non-display
region being between the display region and the seal
pattern region;

a pad connected to the first substrate; and

a power line including a routing line connected directly to
the pad, and a pixel line for applying a pixel voltage to
a plurality of pixels, the routing line being only in the
seal pattern region, and the pixel line being in the
display region.
11. The display panel according to claim 10, wherein the
routing line is of a mesh type.

12. The display panel according to claim 10, wherein the
seal pattern region is along an edge portion of the first
substrate.

13. The display panel according to claim 10, further
comprising an UV hardening sealant in the seal pattern
region for attaching the first substrate to a second substrate.

14. The display panel according to claim 10, wherein the
pad receives a pixel voltage from a power supply unit and
sends the received pixel voltage to the power line.

15. The display panel according to claim 10, wherein the
pixel line includes a plurality of lines connected to a first
portion of the routing line, the first portion of the routing line
being along a bottom edge of the display panel.
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