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DEVICE SUBSTRATE AND SPLICED ELECTRONIC APPARATUS
BACKGROUND OF THE INVENTION

1. Field of the Invention
[0001] The invention relates to a device substrate, and more particularly, to a spliced electronic
apparatus having two said device substrates.
2. Description of Related Art
[0002] With the rapid development of display technology, there is an increasing demand for
large format displays (LFD). Currently, a splicing technology is one of the main ways to realize
the large format display.
[0003] The splicing technique is to form the large format display by splicing a plurality of
smaller-sized substrates. Since a peripheral region on each substrate must retain a space for
setting circuits, a picture seam will appear at the space for setting circuits on the large format
display, resulting in a discontinuous picture. Accordingly, there is an urgent need for a solution

to the above problem.

SUMMARY OF THE INVENTION

[0004] The invention provides a device substrate capable of solving the problem of oversize
seam.

[0005] The invention provides a spliced electronic apparatus capable of solving the problem of
oversize seam.

[0006] At least one embodiment of the invention provides a device substrate. The device
substrate includes a carrier, a device array, a plurality of first fan-out lines, and a plurality of
second fan-out lines. The carrier has a first side, a second side, a third side, and a fourth side.

The first side is opposite to the second side, and the third side is opposite to the fourth side.
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The device array is disposed on a first surface of the carrier. The device array includes
sub-pixels. Each of the sub-pixels includes a switching element and an optoelectronic element
electrically connected with the switching element. The first fan-out lines are extending from
the first side of the carrier to the first surface of the carrier and electrically connected with the
device array. The second fan-out lines are extending from the second side of the carrier to the
first surface of the carrier and electrically connected with the device array. The first fan-out
lines and the second fan-out lines are asymmetrically disposed on the first side and the second
side, respectively.

[0007] At least one embodiment of the invention provides a spliced electron apparatus. The
spliced electronic apparatus includes two said device substrates. The first side of one of the
two device substrates is adjacent to the second side of another one of the two device substrates.
[0008] To make the above features and advantages of the disclosure more comprehensible,

several embodiments accompanied with drawings are described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The accompanying drawings are included to provide a further understanding of the
disclosure, and are incorporated in and constitute a part of this specification. The drawings
illustrate embodiments of the disclosure and, together with the description, serve to explain the
principles of the disclosure.
[0010] FIG. 1 is a top view of a device substrate according to an embodiment of the invention.
[0011] FIG. 2 is a top view of a device array according to an embodiment of the invention.
[0012] FIG. 3A is a top view of a spliced electronic apparatus according to an embodiment of
the invention.

[0013] FIG. 3B is a cross-sectional view taken along a section line aa’ of FIG. 3A.



10

15

20

[0014] FIG. 4A is a top view of a spliced electronic apparatus according to an embodiment of
the invention.

[0015] FIG. 4B is a cross-sectional view taken along a section line aa’ of FIG. 4A.

[0016] FIG. 5A is a top view of a spliced electronic apparatus according to an embodiment of
the invention.

[0017] FIG. 5B is a cross-sectional view taken along a section line aa’ of FIG. 5A.

DESCRIPTION OF THE EMBODIMENTS
[0018] Reference will now be made in detail to the present preferred embodiments of the
disclosure, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the drawings and the description to refer to the
same or like parts.
[0019] FIG. 1 is a top view of a device substrate according to an embodiment of the invention.
FIG. 2 is a top view of a device array according to an embodiment of the invention. For
illustrative convenience, the specific structure of the element array is omitted in FIG. 1.
[0020] With reference to FIG. 1 and FIG. 2, a device substrate 10 includes a carrier 100, a
device array 110, a plurality of first fan-out lines L1, and a plurality of second fan-out lines L2.
In this embodiment, the device substrate 10 further includes a plurality of third fan-out lines L3
and a plurality of fourth fan-out lines L4.
[0021] The carrier 100 has a first side S1, a second side S2, a third side S3, and a fourth side
S4. The first side S1 is opposite to the second side S2, and the third side S3 is opposite to the
fourth side S4. The carrier 100 may be made of a glass, a quartz, an organic polymer or an
opaque/reflective material (e.g., a conductive material, a metal, a wafer, a ceramic, or other

applicable materials) or other applicable materials. If the conductive material or the metal is
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used, the carrier 100 will be covered with an insulation layer (not illustrated) to avoid short
circuit problems.

[0022] The device array 110 is disposed on a first surface A of the carrier. The device array
110 includes a plurality of sub-pixels 112. Each of the sub-pixels 112 includes a switching
element 1122 and an optoelectronic element 1124. The optoelectronic element 1124 includes a
self-luminous element or a non self-luminous element. For instance, the optoelectronic element
1124 includes a light-emitting diode, a pixel electrode, a light sensor or other elements. In this
embodiment, the device substrate 110 further includes a plurality of scan lines SL and a plurality
of data lines DL. The scan line SL is electrically connected with a gate of the corresponding
switching element 1122, and the data line DL is electrically connected with a source of the
corresponding switching element 1122. The optoelectronic element 1124 is electrically
connected with a drain of the switching element 1122.

[0023] The first fan-out lines L1 are extending from the first side S1 of the carrier 100 to the
first surface A of the carrier 100 and electrically connected with the device array 110. The
second fan-out lines L2 are extending from the second side S2 of the carrier 100 to the first
surface A of the carrier 100 and electrically connected with the device array 110. The first
fan-out lines L1 and the second fan-out lines L2 are electrically connected with the scan lines SL
or the data lines DL of the device array 110. For instance, the first fan-out lines L1 are
electrically connected with a part of the data lines DL, and the second fan-out lines L2 are
electrically connected with another part of the data lines DL. In other embodiments, the first
fan-out lines L1 are electrically connected with a part of the scan lines SL, and the second
fan-out lines L2 are electrically connected with another part of the scan lines SL. The first
fan-out lines L1 and the second fan-out lines L2 electrically connect the device array 110 to a

driving circuit (not illustrated), and the driving circuit is located on a second surface (a back
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surface) of the carrier 100 opposite to the first surface A. In this way, a size of a peripheral
region of the carrier 100 may be reduced so that the device substrate 10 has the advantage of
narrow borders or borderless.

[0024] The first fan-out lines L1 and the second fan-out lines L2 are asymmetrically disposed
on the first side S1 and the second side S2, respectively. The first fan-out lines L1 are
extending on the first surface A of the carrier 100 along a first extending direction El, and at
least part of the first fan-out lines L1 are not overlapped with the second fan-out lines L2 in the
first extending direction E1. In this embodiment, both the first fan-out lines L1 and the second
fan-out lines L2 are extending from the first surface A of the carrier 100 along the first extending
direction E1. The data lines DL are, for example, extending along the first extending direction
El.

[0025] The third fan-out lines L3 are extending from the third side S3 of the carrier 100 to the
first surface A of the carrier 100 and electrically connected with the device array 110. The
fourth fan-out lines L4 are extending from the fourth side S4 of the carrier 100 to the first surface
A of the carrier 100 and electrically connected with the device array 110. The third fan-out
lines L3 and the fourth fan-out lines L4 are electrically connected with the scan lines SL or the
data lines DL of the device array 110. For instance, the third fan-out lines L3 are electrically
connected with a part of the scan lines SL, and the fourth fan-out lines L4 are electrically
connected with another part of the scan lines SL. In other embodiments, the third fan-out lines
L3 are electrically connected with a part of the data lines DL, and the fourth fan-out lines L4 are
electrically connected with another part of the data lines DL. The third fan-out lines L3 and the
fourth fan-out lines L4 electrically connect the device array 110 to the driving circuit (not
illustrated), and the driving circuit is located on the second surface (the back surface) of the

carrier 100 opposite to the first surface A. In this way, a size of a peripheral region of the
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carrier 100 may be reduced so that the device substrate 10 has the advantage of narrow borders
or borderless.

[0026] The third fan-out lines L3 and the fourth fan-out lines L4 are asymmetrically disposed
on the third side S3 and the fourth side S4, respectively. The third fan-out lines L3 are
extending on the first surface A of the carrier 100 along a second extending direction E2, and at
least part of the third fan-out lines L3 are not overlapped with the fourth fan-out lines L4 in the
second extending direction E2. In this embodiment, both the third fan-out lines L3 and the
fourth fan-out lines L4 are extending from the first surface A of the carrier 100 along the second
extending direction E2. The scan lines SL are, for example, extending along the second
extending direction E2.

[0027] The first fan-out lines L1, the second fan-out lines L2, the third fan-out lines L3 and the
fourth fan-out lines L4 are bent from the surface A of the carrier 100 to the second surface (the
back surface) of the carrier 100 opposite to the first surface A.

[0028] FIG. 3A is a top view of a spliced electronic apparatus according to an embodiment of
the invention. FIG. 3B is a cross-sectional view taken along a section line aa’ of FIG. 3A. For
descriptive convenience, FIG. 3A omits an insulation layer I of FIG. 3B, and FIG. 3B omits a
fixing member 20 in FIG. 3A. It should be noted that, the embodiment of FIG. 3A and FIG. 3B
adopts the reference numbers and part of the content in the embodiments of FIG. 1 and FIG. 2,
where identical or similar reference numbers are used to indicate identical or similar
components, and repeated description for the same technical contents is omitted. The omitted
description can refer to the foregoing embodiment, which is not repeated hereinafter.

[0029] With reference to FIG. 3A and FIG. 3B, a spliced electronic apparatus 1 includes two
device substrates. In this embodiment, the spliced electronic apparatus 1 includes a device

substrate 10A and a device substrate 10B. In this embodiment, the spliced electronic apparatus
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1 further includes the fixing member 20. In certain embodiments, the device substrate 10A and
the device substrate 10B are combined together by the fixing member 20. In certain
embodiments, the fixing member 20 includes, for example, two parts installed on the device
substrate 10A and the device substrate 10B, respectively, so the two parts of the fixing member
20 can be combined with each other. In certain embodiments, the device substrate 10A and the
device substrate 10B are commonly secured to the fixing member 20 being a single piece.

[0030] The first side of one of the two device substrates is adjacent to the second side of
another one of the two device substrates. The first fan-out lines of one of the two device
substrates are asymmetric to the second fan-out lines of another one of the two device substrates.
In this embodiment, the first side S1 of the device substrate 10A is adjacent to the second side S2
of the device substrate 10B. The first fan-out lines L1 of the device substrate 10A are
asymmetric to the second fan-out lines L2 of the device substrate 10B. The first fan-out lines
L1 of the device substrate 10A are not overlapped with the second fan-out lines L2 of the device
substrate 10B in the first extending direction E1. Since the fan-out lines L1 and the second
fan-out lines L2 are asymmetric to each other, the problem of signal coupling between the first
fan-out lines L1 and the second fan-out lines L2 may be solved. Accordingly, the seam
between the device substrate 10A and the device substrate 10B may also be smaller.

[0031] In this embodiment, the device substrate 10A and the device substrate 10B further
include the insulation layer I covering the first fan-out lines L1, the second fan-out lines L2, the
third fan-out lines L3 and the fourth fan-out lines L4. The insulation layer I is extending from
the first surface A of the carrier 100 to a second surface B of the carrier 100 opposite to the first
surface A, so as to cover the first fan-out lines L1, the second fan-out lines L2, the third fan-out
lines L3 and the fourth fan-out lines L4 located on the first side S1, the second side S2, the third

side S3 and the fourth side S4, respectively.
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[0032] FIG. 4A is a top view of a spliced electronic apparatus according to an embodiment of
the invention. FIG. 4B is a cross-sectional view taken along a section line aa’ of FIG. 4A. For
descriptive convenience, FIG. 4A omits an insulation layer I of FIG. 4B, and FIG. 4B omits a
fixing member 20 in FIG. 4A. It should be noted that, the embodiment of FIG. 4A and FIG. 4B
adopts the reference numbers and part of the content in the embodiments of FIG. 3A and FIG.
3B, where identical or similar reference numbers are used to indicate identical or similar
components, and repeated description for the same technical contents is omitted. The omitted
description can refer to the foregoing embodiment, which is not repeated hereinafter.

[0033] A major difference between a spliced electronic apparatus 2 of FIG. 4A and FIG. 4B
and the spliced electronic apparatus 1 of FIG. 3A and FIG. 3B is that, the carrier 100 of the
device substrate 10A of the spliced electronic apparatus 2 is bent at the first side S1.

[0034] With reference to FIG. 4A and FIG. 4B, the carriers 100 of the device substrate 10A
and the device substrate 10B are flexible carriers, the carrier 100 of the device substrate 10A is
bent at the first side S1, and the carrier 100 of the device substrate 10B is bent at the second side
S2.

[0035] In this embodiment, the first fan-out lines L1, the second fan-out lines L2, the third
fan-out lines L3 and the fourth fan-out lines L4 of the device substrate 10A and the device
substrate 10B are all formed on the first surfaces A of the carriers 100, and the carriers 100 of the
device substrate 10A and the device substrate 10B are bent backwards from the first side S1, the
second side S2, the third side S3 and the fourth side S4. By bending the carriers 100 at the first
side S1, the second side S2, the third side S3 and the fourth side S4, border areas of the device
substrate 10A and the device substrate 10B may be smaller, and the seam between the device
substrate 10A and the device substrate 10B may be less obvious.

[0036] FIG. 5A is a top view of a spliced electronic apparatus according to an embodiment of
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the invention. FIG. 5B is a cross-sectional view taken along a section line aa’ of FIG. 5A. For
descriptive convenience, FIG. SA omits a first flexible printed circuit board P1, a second flexible
printed circuit board P2 and conduction lines CL of FIG. 5B, and FIG. 5B omits the fixing
member 20 in FIG. 5A. It should be noted that, the embodiment of FIG. 5A and FIG. 5B
adopts the reference numbers and part of the content in the embodiments of FIG. 3A and FIG.
3B, where identical or similar reference numbers are used to indicate identical or similar
components, and repeated description for the same technical contents is omitted. The omitted
description can refer to the foregoing embodiment, which is not repeated hereinafter.

[0037] A major difference between a spliced electronic apparatus 3 of FIG. 5A and FIG. 5B
and the spliced electronic apparatus 1 of FIG. 3A and FIG. 3B is that, each of the device
substrate 10A and the device substrate 10B includes the first flexible printed circuit board P1 and
the second flexible printed circuit board P2.

[0038] The first flexible printed circuit board P1 is located on the first side S1 of the carrier
100, and bent from the first surface A of the carrier 100 to the second surface B of the carrier 100
opposite to the first surface A. Here, the first fan-out lines L1 are located on the first flexible
printed circuit board P1, and the first fan-out lines L1 are electrically connected with the
conduction lines CL (e.g., the scan lines or the data lines) on the carrier 100.

[0039] The second flexible printed circuit board P2 is located on the second side S2 of the
carrier 100, and bent from the first surface A of the carrier 100 to the second surface B of the
carrier 100 opposite to the first surface A. Here, the second fan-out lines L2 are located on the
second flexible printed circuit board P2, and the second fan-out lines L2 are electrically
connected with the conduction lines CL (e.g., the scan lines or the data lines) on the carrier 100.
[0040] A third flexible printed circuit board (not illustrated) is located on the third side S3 of

the carrier 100, and bent from the first surface A of the carrier 100 to the second surface B of the
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carrier 100 opposite to the first surface A. Here, the third fan-out lines L3 are located on the
third flexible printed circuit board, and the third fan-out lines L3 are electrically connected with
the conduction lines CL (e.g., the scan lines or the data lines) on the carrier 100.

[0041] A fourth flexible printed circuit board (not illustrated) is located on the fourth side S4
of the carrier 100, and bent from the first surface A of the carrier 100 to the second surface B of
the carrier 100 opposite to the first surface A. Here, the fourth fan-out lines L4 are located on
the fourth flexible printed circuit board, and the fourth fan-out lines L4 are electrically connected
with the conduction lines CL (e.g., the scan lines or the data lines) on the carrier 100.

[0042] In certain embodiments, each of the first flexible printed circuit board P1, the second
flexible printed circuit board P2, the third flexible printed circuit board and the fourth flexible
printed circuit board may be provided with a driving chip (not illustrated), but the invention is
not limited thereto.

[0043] In certain embodiments, the first fan-out lines L1, the second fan-out lines L2, the third
fan-out lines L3 and the fourth fan-out lines .4 may be electrically connected with the
conduction lines CL respectively through conductive structures (e.g., solder materials,
conductive paste or other conductive members).

[0044] In summary, as the first fan-out lines L1 and the second fan-out lines L2 are
asymmetrically disposed on the first side S1 and the second side S2, respectively, the problem of
oversize seam of the spliced electronic apparatus may be solved.

[0045] It will be apparent to those skilled in the art that various modifications and variations
can be made to the structure of the present invention without departing from the scope or spirit
of the invention. In view of the foregoing, it is intended that the present invention cover
modifications and variations of this invention provided they fall within the scope of the

following claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A device substrate, comprising:

a carrier, having a first side, a second side, a third side, and a fourth side, wherein the
first side is opposite to the second side, and the third side is opposite to the fourth side;

a device array, disposed on a first surface of the carrier, wherein the device array
comprises a plurality of sub-pixels, and each of the plurality of sub-pixels comprises a switching
element and an optoelectronic element electrically connected with the switching element;

a plurality of first fan-out lines, extending from the first side of the carrier to the first
surface of the carrier and electrically connected with the device array; and

a plurality of second fan-out lines, extending from the second side of the carrier to the
first surface of the carrier and electrically connected with the device array, wherein the plurality
of first fan-out lines and the plurality of second fan-out lines are asymmetrically disposed on the
first side and the second side, respectively.

2. The device substrate according to claim 1, wherein the plurality of first fan-out
lines are extending on the first surface of the carrier along a first extending direction, and at least
part of the plurality of first fan-out lines are not overlapped with the plurality of second fan-out
lines in the first extending direction.

3. The device substrate according to claim 1, further comprising:

a plurality of third fan-out lines, extending from the third side of the carrier to the
first surface of the carrier and electrically connected with the device array; and

a plurality of fourth fan-out lines, extending from the fourth side of the carrier to the
first surface of the carrier and electrically connected with the device array, wherein the plurality
of third fan-out lines and the plurality of fourth fan-out lines are asymmetrically disposed on the

third side and the fourth side, respectively.
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4. The device substrate according to claim 1, wherein the plurality of first fan-out
lines and the plurality of second fan-out lines are electrically connected with scan lines or data
lines of the device array.

5. The device substrate according to claim 1, wherein the optoelectronic element
comprises a self-luminous element or a non self-luminous element.

6. The device substrate according to claim 1, wherein the carrier is a flexible carrier,
and the carrier is bent at the first side.

7. The device substrate according to claim 1, further comprising:

a first flexible printed circuit board, located on the first side of the carrier, and bent
from the first surface of the carrier to a second surface of the carrier opposite to the first surface,
wherein the plurality of first fan-out lines are located on the first flexible printed circuit board.

8. The device substrate according to claim 1, wherein the plurality of first fan-out
lines are bent from the first surface of the carrier to a second surface of the carrier opposite to the
first surface.

9. A spliced electronic apparatus, comprising:

two said device substrates of claim 1, the first side of one of the two said device
substrates being adjacent to the second side of another one of the two said device substrates.

10. The spliced electronic apparatus according to claim 9, wherein the plurality of
first fan-out lines of one of the two said device substrates are asymmetric to the plurality of
second fan-out lines of another one of the two said device substrates.

11. The spliced electronic apparatus according to claim 9, wherein each of the two
said device substrates further comprises:

a plurality of third fan-out lines, extending from the third side of the carrier to the

first surface of the carrier and electrically connected with the device array; and

-12-



a plurality of fourth fan-out lines, extending from the fourth side of the carrier to the
first surface of the carrier and electrically connected with the device array, wherein the plurality
of third fan-out lines and the plurality of fourth fan-out lines are asymmetrically disposed on the

third side and the fourth side, respectively.
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