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active-matrix organic light emission display. The active-ma-
trix organic light emission display comprises an active-matrix
array on a display area of an array substrate, a peripheral
circuit on a peripheral area of the array substrate, a reflective
layer on the peripheral area of the array substrate, between a
light emission plane and the peripheral circuit and covering
the peripheral circuit, an organic light emission layer on the
active-matrix array and a cover layer over the organic light
emission layer, covering the display area and the peripheral
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SYSTEM FOR DISPLAYING IMAGES
INCLUDING ACTIVE-MATRIX ORGANIC
LIGHT EMISSION DISPLAY

FIELD OF THE INVENTION

[0001] The invention relates to a system for displaying
image including an active-matrix organic light emission dis-
play. and more particularly to an active-matrix organic light
emission display having a light shielding structure at a periph-
eral circuit area.

DESCRIPTION OF THE RELATED ART

[0002] Recently, liquid crystal displays or active-matrix
organic light emission displays (AMOLED) have been
applied widely to display elements of various products. Dis-
plays need a peripheral circuit to be disposed on the panel. For
panel designs of active-matrix organic light emission dis-
plays, thin film transistors in the peripheral circuit are easily
illuminated by external light to produce photoelectric effect.
As a result, current leakages occur at the peripheral circuit
area of the active-matrix organic light emission displays.
[0003] The conventional active-matrix organic light emis-
sion display includes a bottom emission AMOLED and a top
emission AMOLED. The cross sections of the bottom emis-
sionand top emission AMOLEDs are as shown in FIGS. 1 and
2, respectively. Referring to FIG. 1, the bottom emission
AMOLED has a display area 102 and a peripheral area 101.
An active-matrix array 12 is disposed on the display area 102
ofan array substrate 10. A peripheral circuit 14 is disposed on
the peripheral area 101 of the array substrate 10. An organic
light emission layer 16 is disposed on the active-matrix array
12. In addition, a cathode layer 11 can be disposed on the
organic light emission layer 16. A cover glass 18 is disposed
over the array substrate, covering the display area and the
peripheral area. The organic light emission layer 16 of bottom
emission AMOLED has a light emission direction A passing
through the array substrate 10 for downward luminescence.
The display plane is at the side of the array substrate. In the
conventional bottom emission AMOLED, an external light B
can pass through the array substrate 10 to the peripheral
circuit 14, such that current leakage is produced at the periph-
eral circuit and affects operation and display quality of the
displays.

[0004] The cross section of a top emission AMOLED is
shown in FIG. 2, and is similar to that of the bottom emission
AMOLED. The difference between the top emission and
bottom emission AMOLED:s is that light emission direction A
of organic light emission layer 16 of the top emission
AMOLED is upward passing through the cover glass 18. The
display plane of the top emission AMOLED is at the side of
the cover glass. Similar to the bottom emission AMOLED
shown in FIG. 1, the external light B can pass through the
cover glass 18 to the peripheral circuit 14, such that current
leakage is produced at the peripheral circuit and affects dis-
play quality of the displays.

[0005] Currently, one kind of top emission AMOLED is
provided to overcome the above problems and the cross sec-
tion ofthe display is shown in FIG. 3. The display has a color
filter structure. A color filter substrate 19 replaces the cover
glass and a black matrix 15 is disposed at the peripheral area
101 of the color filter substrate 19, covering the peripheral
circuit 14. The black matrix 15 and red, green and blue color
photoresist 17 are disposed on the organic light emission
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layer 16 at the display area 102 of the color filter substrate 19.
Although the peripheral circuit area of FIG. 3 has a black
matrix as a light shielding layer, the black matrix is only
suitable for the top emission AMOLED as a light shielding
layer. Moreover, the AMOLED must have a color filter such
that structural design thereof is limited and fabrication cost is
increased.

[0006] Therefore, an active-matrix organic light emission
display that not only overcomes current leakage at the periph-
eral circuit but also is suitable for both top emission and
bottom emission AMOLEDs is desirable. The AMOLED
does not need the color filter with black matrix as the light
shielding layer, but uses other structural designs to produce
light shielding effect at the peripheral circuit area to reduce
current leakage and improve display quality.

BRIEF SUMMARY OF THE INVENTION

[0007] Theinvention utilizes a reflective layer at the periph-
eral circuit area of display as a light shielding layer, which is
suitable for both the top emission and bottom emission
AMOLEDs and does not need the color filter with black
matrix as the light shielding layer. The AMOLED of the
invention has less current leakage at the peripheral circuit
area such that display quality can be improved. Moreover,
fabrication of the reflective layer can be integrated with the
active-matrix array process to reduce display fabrication
costs.

[0008] The invention provides a system for displaying
images. An exemplary embodiment of such as system com-
prises an active-matrix organic light emission display. The
active-matrix organic light emission display has a light emis-
sion plane and comprises an array substrate having a display
area and a peripheral area. An active-matrix array is disposed
on the display area of the array substrate. A peripheral circuit
is disposed on the peripheral area of the array substrate. A
reflective layer is disposed on the peripheral area of the array
substrate, between the light emission plane and the peripheral
circuit, covering the peripheral circuit. An organic light emis-
sion layer is disposed on the active-matrix array and a cover
layer is disposed over the organic light emission layer, cov-
ering the display area and the peripheral area.

[0009] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Theinvention canbe more fully understood by read-
ing the subsequent detailed description and examples with
reference to the accompanying drawings, wherein:

[0011] FIG. 1isaschematic cross section of a conventional
bottom emission AMOLED;

[0012] FIG. 2 isaschematic cross section of a conventional
top emission AMOLED;

[0013] FIG. 3 is a schematic cross section of another con-
ventional top emission AMOLED;

[0014] FIG. 4isa schematic cross section of a top emission
AMOLED according to an embodiment of the invention;
[0015] FIG. 5A is a schematic cross section of a bottom
emission AMOLED according to an embodiment of the
invention;

[0016] FIG. 5B is a schematic cross section of a bottom
emission AMOLED according to another embodiment of the
invention; and
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[0017] FIG. 6 schematically shows a system for displaying
images including the AMOLED according to an embodiment
of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] The following description is of the best-contem-
plated mode of carrying out the invention. The description is
provided for illustrating the general principles of the inven-
tion and is not meant to be limiting. The scope of the invention
is best determined by reference to the appended claims.
[0019] In order to reduce current leakage at the peripheral
circuit area of the display and improve display quality, a
reflective layer is disposed between a light emission plane and
a peripheral circuit area of an active-matrix organic light
emission display. The reflective layer fabrication can be inte-
grated with current active-matrix array processes. The reflec-
tive layer can be formed by general array processes without
extra processes and materials, such that fabrication cost of the
display can be reduced. Moreover, the reflective layer struc-
ture can be used in both top emission and bottom emission
AMOLED:.

[0020] Referring to FIG. 4, across section of a top emission
AMOLED according to an embodiment of the invention is
shown, wherein a light emission direction A is upward pass-
ing through a cover layer 35. A light emission plane 203 is at
the outside of the cover layer 35. An array substrate 20 has a
peripheral area 201 and a display area 202. An active-matrix
array 22 is formed at the display area 202 and a peripheral
circuit 24 is formed at the peripheral area 201 of the array
substrate 20 by an array process. There are a plurality of
thin-film transistors (TFTs) (not shown) in the active-matrix
array 22 and the peripheral circuit 24.

[0021] A reflective layer 26 is formed on the peripheral
circuit 24 at the peripheral area 201 while the reflective layer,
i.e., reflective anode 26, is formed on the active-matrix array
22 at the display area 202 by the array process in the same
time, such that process integration is achieved. The reflective
layer 26 can be an opaque metal layer and the material thereof
1s such as molybdenum or aluminum. The reflective layer 26
on the peripheral circuit 24 is disposed between the light
emission plane 203 and the peripheral circuit 24, covering the
peripheral circuit 24 and has light shielding function. The
reflective layer 26 on the peripheral circuit 24 can reflect an
external light B illuminating the peripheral area 201, there-
fore current leakage in the peripheral circuit 24 can be
reduced.

[0022] Next, an organic light emission layer 30 is formed
on the reflective layer 26 of the active-matrix array 22. The
organic light emission layer 30 can illuminate red, green and
blue (RGB) light side-by-side. The organic light emission
layer further comprises a hole transport layer, a light emitting
layer and an electron transport layer. In addition, a cathode
layer 31 can be disposed on the organic light emission layer
30. The cathode layer 31 may be a transparent or a translucent
conductive layer and the material thereofis such as ITO, 1ZO,
710, thin Al—Ag alloy, thin Al layer or thin Ag layer. More-
over, for the electric properties, a patterned bus metal layer 33
can be formed on the cathode layer 31. The patterned bus
metal layer 33 may be a strip type metal layer as an auxiliary
cathode. The material of the patterned bus metal layeris such
as Al or Ag. In addition, the patterned bus metal layer 33 can
also be disposed on the reflective layer 26 at the peripheral
area (not shown).
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[0023] A cover layer 35 is formed over the all array sub-
strate, covering the peripheral area 201 and the display area
202 to protect the AMOLED from moisture and oxygen in the
environment. The cover layer 35 may be a glass substrate or a
protective layer, wherein the protective layer is formed by
alternately stacking a plurality of organic and inorganic layers
to replace the glass substrate.

[0024] Referring to FIG. 5A, a cross section of a bottom
emission AMOLED is shown according to an embodiment of
the invention, wherein a light emission direction A is down-
ward, passing through an array substrate 20. A light emission
plane 203 is at the outside of the array substrate 20. The array
substrate 20 has a peripheral area 201 and a display area 202.
Before an active-matrix array 22 is formed, a reflective layer
21 is formed at the peripheral area 201 and the display area
202 of the array substrate 20 at the same time. The reflective
layer 21 at the display area 202 is a patterned reflective layer
surrounding the periphery of each pixel of the display. From
the top view, the shape of the patterned reflective layer is a
grid. Then, the active-matrix array 22 is formed on the reflec-
tive layer 21 at the display area 202 of the array substrate. The
peripheral circuit 24 is formed on the reflective layer 21 at the
peripheral area 201 of the array substrate. The reflective layer
21 can be an opaque metal layer and the material thereof may
be the metal with a reflectivity greater than 90%, such as Mo.
In addition, because the subsequent active-matrix array 22
and the peripheral circuit 24 may be formed by low tempera-
ture polysilicon (LTPS) process, the reflective layer 21 must
succumb to high temperature during the LTPS process step.
The LTPS process step may be excimer laser anneal (ELA),
rapid thermal anneal (RTA), hydrogenation or de-hydrogena-
tion. The melting point of the reflective layer must be greater
than 400° C.

[0025] There are a plurality of thin-film transistors (TFTs)
(not shown) in the active-matrix array 22 and the peripheral
circuit 24. When the peripheral circuit 24 is illuminated by the
external light B, current leakage is produced in the interfaces
of the TFT channel area. Therefore, a light shielding layer
must be disposed under the TFT channel area. In this embodi-
ment, the reflective layer 21 at the peripheral area 201 of the
array substrate 20 is disposed between the light emission
plane 203 and the peripheral circuit 24, covering the periph-
eral circuit 24. Because the reflective layer 21 has a light
shielding function which can reflect the external light B illu-
minating to the peripheral area 201, the current leakage in the
peripheral circuit 24 can be reduced.

[0026] Then, an organic light emission layer 30 is formed
on the active-matrix array 22. The organic light emission
layer 30 can illuminate red, green and blue (RGB) light side-
by-side. The material and process of the organic light emis-
sion layer 30 can be the same as the above embodiments. In
addition, a cathode layer 31 can be disposed on the organic
light emission layer 30. The cathode layer 31 may be a trans-
parent or a translucent conductive layer and the material
thereof is such as [TO, IZO, ZnO, thin Al—Ag alloy, thin Al
layer or thin Ag layer. A cover layer 35 is formed over the
entire array substrate, covering the peripheral area 201 and
the display area 202 to protect the AMOLED from moisture
and oxygen in the environment. The cover layer 35 may be a
glass substrate or a protective layer.

[0027] Referring to FIG. 5B, a cross section of a bottom
emission AMOLED according to another embodiment of the
invention is shown. The difference between FIGS. 5A and 5B
is that the AMOLED of FIG. 5B has a color filter on array
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(COA) structure 34. An organic light emission layer 30 is
disposed on the active-matrix array 22 and red, green and blue
(RGB) color photoresist of the COA 34. There is no black
matrix at the display area 202 of the display. In this embodi-
ment, the organic light emission layer can emit white light.
The reflective layer 21 at the peripheral area 201 can reflect
the external light B illuminating to the peripheral area, such
that current leakage in the peripheral circuit 24 can be
reduced. In addition, the cover layer 35 of this embodiment
may be a glass substrate or a protective layer.

[0028] Compared with conventional AMOLEDs, the
AMOLED of the invention has a reflective layer disposed
between the peripheral circuit and the light emission plane to
avoid the external light illuminating to the peripheral circuit.
Therefore, current leakage in the peripheral circuit 24 can be
reduced. Moreover, the light shielding structure at the periph-
eral circuit area of the invention does not require a color filter
with black matrix. The light shielding structure can be formed
by current array process to deposit a reflective layer on the
array substrate to achieve light shielding effect. Therefore, the
fabrication of the reflective layer can be integrated with the
array process to reduce fabrication costs. The reflective layer
of the invention can be used for both the top emission and
bottom emission AMOLED:s. Alternatively, the conventional
AMOLED must use color filter with black matrix as a light
shielding layer which is only suitable for the top emission
AMOLED. Because color filter in the bottom emission
AMOLED is a COA structure, the black matrix at the periph-
eral area is disposed over the peripheral circuit and the light
emission plane. The light shielding layer at the peripheral
circuit area must be disposed between the light emission
plane and the peripheral circuit to achieve light shielding
effect. Therefore, the black matrix at the peripheral area of the
bottom emission AMOLED can not achieve light shielding
effect.

[0029] Referring to FIG. 6, system 500 for displaying
images including the AMOLED according to an embodiment
of the invention is shown. The system comprises an
AMOLED 300. The AMOLED 300 can be a part of an elec-
tronic device. In general, the system 500 for displaying
images comprises the AMOLED 300 and an input unit 400.
The input unit 400 is coupled to the AMOLED 300 and
operative to provide input to the AMOLED such that the
AMOLED displays images. The system 500 for displaying
images can be a mobile phone, digital camera, personal data
assistant (PDA), notebook computer, desktop computer, tele-
vision, car display or portable DVD player.

[0030] While the invention has been described by way of
example and in terms of preferred embodiment, it is to be
understood that the invention is not limited thereto. To the
contrary, it is intended to cover various modifications and
similar arrangements (as would be apparent to those skilled in
the art). Therefore, the scope of the appended claims should
be accorded the broadest interpretation so as to encompass all
such modifications and similar arrangements.

What is claimed is:
1. A system for displaying images, comprising:
an active-matrix organic light emission display, having a
light emission plane, wherein the active-matrix organic
light emission display comprises:
an array substrate, having a display area and a peripheral
area;
an active-matrix array disposed on the display area of the
array substrate;
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aperipheral circuit disposed on the peripheral area of the
array substrate;

a reflective layer disposed on the peripheral area and the
display area of the array substrate, between the light
emission plane and the peripheral circuit and covering
the peripheral circuit;

an organic light emission layer disposed over the active-
matrix array; and

a cover layer disposed over the organic light emission
layer, covering the display area and the peripheral
area.

2. The system as claimed in claim 1, wherein no black
matrix layer is disposed on the peripheral area and the display
area.

3. The system as claimed in claim 1, wherein the cover
layer comprises a glass substrate or a protective layer.

4. The system as claimed in claim 3, wherein the protective
layer comprises a plurality of organic and inorganic layers.

5. The system as claimed in claim 2, wherein the active-
matrix organic light emission display is a top emission active-
matrix organic light emission display, having a light emission
direction passing through the cover layer, the light emission
plane is at the cover layer, and the reflective layer is disposed
on the active-matrix array at the display area and on the
peripheral circuit at the peripheral area.

6. The system as claimed in claim 5, wherein the reflective
layer comprises an opaque metal layer.

7. The system as claimed in claim 5, further comprising a
cathode layer disposed on the organic light emission layer.

8. The system as claimed in claim 7, further comprising a
patterned bus metal layer disposed on the cathode layer.

9. The system as claimed in claim 8, wherein the patterned
bus metal layer is opaque.

10. The system as claimed in claim 8, wherein the patterned
bus metallayer is further disposed on the reflective layer at the
peripheral area.

11. The system as claimed in claim 5, wherein the organic
light emission layer emits red, green and blue (RGB) light
side-by-side and no color filter is disposed between the cover
layer and the organic light emission layer.

12. The system as claimed in claim 2, wherein the active-
matrix organic light emission display is a bottom emission
active-matrix organic light emission display, having a light
emission direction passing through the array substrate, the
light emission plane is at the array substrate, and the reflective
layer is disposed between the array substrate and the periph-
eral circuit and between the array substrate and the active-
matrix array.

13. The system as claimed in claim 12, wherein the reflec-
tive layer has a reflectivity greater than 90%.

14. The system as claimed in claim 12, wherein the reflec-
tive layer has a melting point greater than 400° C.

15. The system as claimed in claim 12, wherein the organic
light emission layer emits white light, the active-matrix
organic light emission display further comprises a color filter
disposed on the active-matrix array (COA), and the organic
light emission layer is disposed on the active-matrix array and
the color filter.

16. The system as claimed in claim 12, wherein the organic
light emission layer emits red, green and blue (RGB) light
side-by-side, disposed on the active-matrix array, and no
color filter is disposed between the active-matrix array and
the organic light emission layer.

17. The system as claimed in claim 12, wherein the reflec-
tive layer between the array substrate and the active-matrix



US 2008/0290796 Al

array is a patterned reflective layer and the patterned reflective
layer surrounds the periphery of each pixel of the active-
matrix organic light emission display.

18. The system as claimed in claim 1, further comprising an
electronic device, wherein the electronic device comprises:

the active-matrix organic light emission display; and

an input unit coupled to the active-matrix organic light

emission display to provide input to the active-matrix
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organic light emission display such that the active-ma-
trix organic light emission display displays images.

19. The system as claimed in claim 18, wherein the elec-
tronic device is a mobile phone, digital camera, personal data
assistant (PDA), notebook computer, desktop computer, tele-
vision, car display or portable DVD player.
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