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(57) ABSTRACT 

The present disclosure relates to the field of organic elec 
troluminescence and provides an OLED display device, a 
non-contact IC card and a flexible display device. The 
OLED display device includes a substrate, an encapsulation 
structure arranged above the substrate, and an OLED 
arranged between the Substrate and the encapsulation struc 
ture. A region where an integrated circuit of the display 
device is bonded is arranged between the substrate and the 
OLED. 
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OLED DISPLAY DEVICE, NON-CONTACT IC 
CARD AND FLEXBLE DISPLAY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application is the U.S. national phase of PCT 
Application No. PCT/CN2014/089434 filed on Oct. 24, 
2014, which claims a priority of the Chinese patent appli 
cation No. 201420346192.7 filed on Jun. 25, 2014, the 
disclosures of which are incorporated in their entirety by 
reference herein. 

TECHNICAL FIELD 

The present disclosure relates to the field of organic 
electroluminescence, in particular to an OLED display 
device, a non-contact IC card and a flexible display device. 

BACKGROUND 

The principle of organic electroluminescence lies in that 
a cathode layer and an anode layer are arranged at both sides 
of a light-emitting layer made of an organic material, and the 
organic material of the light-emitting layer will emit light 
when a Voltage is applied across the cathode layer and the 
anode layer and a current flows through the light-emitting 
layer. An organic light-emitting diode (OLED) has been 
developed on the basis of this principle. As compared with 
a traditional liquid crystal display device, the OLED has 
Such advantages as Small size, simple manufacturing pro 
cess, fully-cured light-emitting material, and flexibility, thus 
it has been widely used in display and lighting. 
An existing OLED display device includes, apart from the 

anode layer, the light-emitting layer and the cathode layer, 
an insulating layer and an isolation column layer, so as to 
divide the light-emitting layer into a plurality of Small 
light-emitting points, i.e., pixel points. The different pixel 
points emit light as required, so as to form an image. For the 
OLED, a region having the light-emitting layer is called as 
a light-emitting region, and a current flows towards the 
light-emitting region via a lead outside the light-emitting 
region. A region where the leads are lapped onto the light 
emitting region is called as a lapping region. 

FIG. 1 is a schematic view showing the exiting OLED 
display device. It includes a Substrate and regions located on 
the Substrate, i.e., a display region. A consisting of an array 
of the light-emitting points and at which the anodes are 
arranged in a row direction while the cathodes are arranged 
in a column direction, first lead regions B1 and B2 arranged 
at either sides of the display region A and corresponding to 
the cathodes in odd-numbered rows and in even-numbered 
rows, respectively, a first lead region Darranged at a lower 
side of the display region and connected to the anodes of the 
display region, and an integrated circuit (IC) region C where 
the first lead regions B1, B2 and Dare converged. As shown 
in FIG. 1, there are the first lead regions and the IC region 
around the display region A, and these regions will occupy 
a display area of the display device, so the OLED display 
device has a wide frame. 

SUMMARY 

An object of the present disclosure is to provide an OLED 
display device, a non-contact IC card and a flexible display 
device, so as to provide the OLED display device with a 
narrow frame. 
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2 
In one aspect, the present disclosure provides in embodi 

ments an OLED display device, including a substrate, an 
encapsulation structure arranged above the Substrate, and an 
OLED arranged between the substrate and the encapsulation 
structure, wherein a region where an integrated circuit of the 
display device is bonded is arranged between the substrate 
and the OLED. 

Further, a first lead region is arranged between the OLED 
and the Substrate, a first insulating layer having a first 
via-hole is arranged between the first lead region and the 
Substrate, and a lead from the first lead region is connected 
to the integrated circuit through the first via-hole. 

Further, a second insulating layer having a second via 
hole, an electrode layer and a second lead region having a 
third via-hole are arranged between the first lead region and 
the OLED, and a lead from the first lead region is connected 
to a cathode and an anode of the OLED through the second 
via-hole and the third via-hole. 

Further, the first lead region is provided with an antenna 
for receiving an external data signal. 

Further, the encapsulation structure includes: 
a planarization film arranged on the OLED: 
an encapsulation thin film arranged on the planarization 

film; and 
a transparent Substrate arranged on the encapsulation thin 

film. 
Further, the integrated circuit is arranged on the Substrate, 

the first insulating layer is arranged on the integrated circuit, 
the first lead region is arranged on the first insulating layer, 
the second insulating layer is arranged on the first lead 
region, the second lead region and the electrode region are 
arranged on the second insulating layer, the OLED is 
arranged on the second lead region and the electrode layer, 
and the encapsulation structure is arranged on the OLED. 

Further, an edge of the OLED is separated from an edge 
of the substrate in a horizontal direction at a distance of 0.5 
mm to 1.5 mm. 

Further, one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

In another aspect, the present disclosure provides in 
embodiments a non-contact IC card including the above 
mentioned OLED display device. 

In yet another aspect, the present disclosure provides in 
embodiments a flexible display device including the above 
mentioned OLED display device. 
The present disclosure has the following advantageous 

effects. According to embodiments of the present disclosure, 
the region where the integrated circuit of the OLED display 
device is bonded is arranged between the substrate and the 
OLED, so the integrated circuit may be bonded at any region 
below the display region (region AA) of the OLED display 
device, without occupying a display area of the display 
device. As a result, it is able to narrow a frame at a side of 
the region AA and to maximize the region AA, thereby to 
provide the OLED display device with a narrow frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view showing an OLED display 
device in the related art; 

FIG. 2 is a cross-sectional view of an OLED display 
device according to an embodiment of the present disclo 
Sure; and 
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FIG. 3 is a planar view of an OLED display device 
according to an embodiment of the present disclosure. 

DETAILED DESCRIPTION 

In order to make the objects, the technical Solutions and 
the advantages of the present disclosure more apparent, the 
present disclosure will be described hereinafter in conjunc 
tion with the drawings and embodiments. 

The present disclosure provides in following embodi 
ments an OLED display device, a non-contact IC card and 
a flexible display device, so as to provide the OLED display 
device with a barrow frame. 
The OLED display device in embodiments includes a 

Substrate, an encapsulation structure arranged above the 
substrate, and an OLED arranged between the substrate and 
the encapsulation structure, wherein a region where an 
integrated circuit of the display device is bonded is arranged 
between the substrate and the OLED. 

According to the OLED display device in embodiments of 
the present disclosure, the region where the integrated circuit 
of the OLED display device is bonded is arranged between 
the substrate and the OLED, so the integrated circuit may be 
bonded at any region below a region AA of the OLED 
display device, without occupying any display area of the 
display device. As a result, it is able to narrow a frame at a 
side of the region AA in FIG.3 and to maximize the region 
AA, thereby to provide the OLED display device with a 
narrow frame. 

Further, a first lead region is arranged between the OLED 
and the Substrate, a first insulating layer having a first 
via-hole is arranged between the first lead region and the 
Substrate, and a lead from the first lead region is connected 
to the integrated circuit through the first via-hole. 

Further, a second insulating layer having a second via 
hole, an electrode layer and a second lead region having a 
third via-hole are arranged between the first lead region and 
the OLED, and a lead from the first lead region is connected 
to a cathode and an anode of the OLED through the second 
via-hole and the third via-hole. 

Further, the first lead region is provided with an antenna 
for receiving an external data signal, and the received 
external data signal is transmitted to the integrated circuit 
inside the OLED display device. 

Further, the encapsulation structure includes: 
a planarization film arranged on the OLED: 
an encapsulation thin film arranged on the planarization 

film; and 
a transparent Substrate arranged on the encapsulation thin 

film. 
Further, the integrated circuit is arranged on the Substrate, 

the first insulating layer is arranged on the integrated circuit, 
the first lead region is arranged on the first insulating layer, 
the second insulating layer is arranged on the first lead 
region, the second lead region and the electrode region are 
arranged on the second insulating layer, the OLED is 
arranged on the second lead region and the electrode layer, 
and the encapsulation structure is arranged on the OLED. 

Further, an edge of the OLED is separated from an edge 
of the substrate in a horizontal direction at a distance of 0.5 
mm to 1.5 mm. 

Further, one or more of a memory, a Bluetooth module, a 
GPS module, an MEMS module and an FM module is 
arranged between the Substrate and the first insulating layer, 
and connected to the integrated circuit via a wire. 
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4 
The OLED display device according to embodiments of 

the present disclosure will be described hereinafter in details 
in conjunction with the drawings. 
As shown in FIG. 2, the OLED display device includes a 

Substrate 1, an integrated circuit 2 arranged on the Substrate 
1, a first insulating layer 3 arranged on the integrated circuit 
2 and having a first via-hole (not shown), a first lead region 
4 arranged on the first insulating layer 3, a second insulating 
layer 5 arranged on the first lead region 4 and having a 
second via-hole (not shown), an electrode layer 10 and a 
second lead region having a third via-hole (not shown) both 
arranged on the second insulating layer 5, an OLED 7 
arranged on the second lead region and the electrode layer 
10, and an encapsulation structure arranged on the OLED 7. 
The encapsulation structure consists of a planarization film, 
an encapsulation thin film 8 and a transparent substrate 9. 
For the OLED display device in embodiments of the present 
disclosure, the OLED 7 is of a top-emitting type, so the 
transparent Substrate is used in the encapsulation structure so 
as to allow light from the OLED 7 to pass therethrough. 
As shown in FIG. 2, the integrated circuit 2 is bonded at 

a position 6, i.e., the bonding is performed below the display 
region of the OLED display device, without occupying any 
display area of the display device. As a result, it is able to 
narrow a frame at a size of the region AA in FIG. 3 and 
maximize the region AA, thereby to provide the OLED 
display device with a narrow frame. 

Further, in embodiments of the present disclosure, the 
leads of the OLED display device are also arranged below 
the display region. The second insulating layer 5, the second 
lead region and the electrode layer 10 are arranged between 
the first lead region 4 and the OLED 7, and a lead from the 
first lead region 4 is connected to an anode and a cathode of 
the OLED 7 through a second via-hole in the second 
insulating layer 5 and the third via-hole in the second lead 
region. The first insulating layer 3 is arranged between the 
first lead region 4 and the integrated circuit 2, and a lead 
from the first lead region 4 is connected to the integrated 
circuit 2 through the first via-hole in the first insulating layer 
3. In this way, it is able to further reduce an area of a 
non-display region. As shown in FIG. 3, an edge of the 
region AA may be separated from an edge of the entire 
OLED display device in a horizontal direction at a distance 
D of 0.5 mm to 1.5 mm. 

Further, apart from the integrated circuit 2, a memory, a 
Bluetooth module, a global positioning system (GPS) mod 
ule, a micro-electro-mechanical system (MEMS) module 
and a frequency modulation (FM) module may also be 
arranged between the Substrate 1 and the first insulating 
layer 3, and connected to the integrated circuit 2 via wires, 
so as to help the OLED display device to achieve corre 
sponding functions. 

Further, the first lead region 4 may be provided with an 
antenna, so as to achieve communication and provide a 
wireless power Source. In this way, the integrated circuit and 
the memory inside the OLED display device may be driven 
without an additional power source. 

For the OLED display device in embodiments of the 
present disclosure, the integrated circuit may be bonded in 
two ways. One of the ways includes bonding the integrated 
circuit and the memory onto the Substrate 1, and then 
attaching the substrate 1 with the integrated circuit and the 
memory onto a structure including the encapsulation thin 
film, the OLED 7, the second lead region and the electrode 
layer 10, the second insulating layer 5, the first lead region 
4 and the first insulating layer 3. The other includes bonding 
the integrated circuit and the memory onto the structure 
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including the encapsulation thin film, the OLED 7, the 
second lead region and the electrode layer 10, the second 
insulating layer 5, the first lead region 4 and the first 
insulating layer 3, and then attaching the structure with the 
integrated circuit and the memory onto the Substrate 1. 
The present disclosure further provides in embodiments a 

non-contact IC card including the above-mentioned OLED 
display device. The non-contact IC card may be used for an 
ID card, a passport or a credit card. 
The present disclosure further provides in embodiments a 

flexible display device including the above-mentioned 
OLED display device. The flexible display device may be 
any product or member having a display function, such as an 
OLED panel, a mobile phone, a flat-panel computer, a TV. 
a display, a laptop computer, a digital photo frame and a 
navigator. Further, the flexible display device may be 
applied to a wearable device. 
The above are merely the preferred embodiments of the 

present disclosure. It should be appreciated that, a person 
skilled in the art may make further modifications and 
improvements without departing from the principle of the 
present disclosure, and these modifications and improve 
ments shall also fall within the scope of the present disclo 
SUC. 

What is claimed is: 
1. An organic light-emitting diode (OLED) display 

device, comprising a substrate, an encapsulation structure 
arranged above the Substrate, and an OLED arranged 
between the substrate and the encapsulation structure, 

wherein a region where an integrated circuit of the display 
device is bonded is arranged between the substrate and 
the OLED, and 

wherein a first lead region is arranged between the OLED 
and the Substrate, a first insulating layer having a first 
via-hole is arranged between the first lead region and 
the substrate, and a lead from the first lead region is 
connected to the integrated circuit through the first 
via-hole. 

2. The OLED display device according to claim 1, 
wherein a second insulating layer having a second via-hole, 
an electrode layer and a second lead region having a third 
via-hole are arranged between the first lead region and the 
OLED, and a lead from the first lead region is connected to 
a cathode and an anode of the OLED through the second 
via-hole and the third via-hole. 

3. The OLED display device according to claim 2, 
wherein the first lead region is provided with an antenna for 
receiving an external data signal. 

4. The OLED display device according to claim 3, 
wherein the encapsulation structure comprises: 

a planarization film arranged on the OLED: 
an encapsulation thin film arranged on the planarization 

film; and 
a transparent Substrate arranged on the encapsulation thin 

film. 
5. The OLED display device according to claim 4, 

wherein the integrated circuit is arranged on the Substrate, 
the first insulating layer is arranged on the integrated circuit, 
the first lead region is arranged on the first insulating layer, 
the second insulating layer is arranged on the first lead 
region, the second lead region and the electrode region are 
arranged on the second insulating layer, the OLED is 
arranged on the second lead region and the electrode layer, 
and the encapsulation structure is arranged on the OLED. 
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6 
6. The OLED display device according to claim 1, 

wherein an edge of the OLED is separated from an edge of 
the substrate in a horizontal direction at a distance of 0.5 mm 
to 1.5 mm. 

7. The OLED display device according to claim 1, 
wherein the encapsulation structure comprises: 

a planarization film arranged on the OLED: 
an encapsulation thin film arranged on the planarization 

film; and 
a transparent Substrate arranged on the encapsulation thin 

film. 
8. The OLED display device according to claim 1, 

wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

9. A non-contact IC card comprising the OLED display 
device according to claim 1. 

10. A flexible display device comprising the OLED dis 
play device according to claim 1. 

11. The OLED display device according to claim 2, 
wherein the encapsulation structure comprises: 

a planarization film arranged on the OLED: 
an encapsulation thin film arranged on the planarization 

film; and 
a transparent Substrate arranged on the encapsulation thin 

film. 
12. The OLED display device according to claim 2, 

wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

13. The OLED display device according to claim 3, 
wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

14. The OLED display device according to claim 4, 
wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

15. The OLED display device according to claim 5, 
wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

16. The OLED display device according to claim 6, 
wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 

17. The OLED display device according to claim 7. 
wherein one or more of a memory, a Bluetooth module, a 
global positioning system (GPS) module, a micro-electro 
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mechanical system (MEMS) module and a frequency modu 
lation (FM) module is arranged between the substrate and 
the first insulating layer, and connected to the integrated 
circuit via a wire. 


