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ABSTRACT

An OLED image display apparatus driven by a silicon-based
CMOS and a manufacturing method are disclosed, where
the apparatus includes four same microdisplay units formed
through exposure by using a same mask, where each micro-
display unit includes: a display controller, a row driver, a
column driver, and a rectangular display effective area,
where one of vertexes of each rectangular display effective
area is close to each other to form one rectangular whole
display effective area, and there is no electronic component
between any two rectangular display effective areas.
Through proper layout designing and exposure field splic-
ing, the OLED image display apparatus that is driven by a
silicon-based CMOS and that has a larger area is imple-
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OLED IMAGE DISPLAY APPARATUS
DRIVEN BY SILICON-BASED CMOS AND
MANUFACTURING METHOD

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present application relates to integrated OLED
display apparatuses, and in particular, to an OLED image
display apparatus driven by a silicon-based CMOS and a
manufacturing method.

Related Arts

[0002] An organic light-emitting device (OLED) has
advantages such as high luminous brightness, a low drive
voltage, a high response speed, no visual angle limitation,
low power consumption, being ultra-light and ultra-thin,
being available in any shape, red, green and blue mono-
chrome color outputs or a white color output, and a long
service life, and has a tremendous application prospect in a
field of a display, or the like. OLED microdisplay combined
with a silicon-based CMOS driving circuit can integrate
functions such as image display, signal processing, and
control.

[0003] FIG. 1 shows a shape in which microdisplay
devices 71 are distributed in a silicon chip 70. A size of the
silicon chip is typically 200 mm in diameter. A maximum
area of microdisplay is decided by an exposure field, and is
generally far smaller than an area of the silicon chip.
Therefore, up to a hundred microdisplays may be produced
on one silicon chip. A specific manufacturing manner is: a
bearing piece platform of a photoetching machine moves,
when carrying a silicon chip, to each exposure field location,
and perform exposure of microdisplay at this location. Then,
the silicon chip is moved step by step to a next exposure field
location to perform next exposure, until an exposure pattern
fully covers an entire available area of the silicon chip. Such
an exposure manner is referred to as stepping exposure.
Spacings between microdisplay devices form a scribe line
72. In a back-end process, a microdisplay chip is cut off
along the scribe line by using a scribe knife, and then is
encapsulated to form each and every microdisplay product.
[0004] High-resolution and large-are display may be
applied to different fields. Currently, a main stream exposure
manner is stepping or scanning exposure. With a gradual
increase of a display screen size, an effective exposure area
of a stepping exposure machine is limited, and an effective
area of a mask cannot cover an entire display screen.
Therefore, for an over-1.2-inch display screen, one-off expo-
sure cannot be implemented and spliced exposure needs to
be used, and production of one entire display screen is
completed through a plurality of times of exposure.

SUMMARY OF THE INVENTION

[0005] To overcome disadvantages of the prior art, the
present application provides an OLED image display appa-
ratus driven by a silicon-based CMOS and a manufacturing
method, to manufacture the OLED image display apparatus
that is driven by a silicon-based CMOS and that implements
a larger area.

[0006] An OLED image display apparatus driven by a
silicon-based CMOS is provided, including four same
microdisplay units formed through exposure by using a
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same mask: a first microdisplay unit, a second microdisplay
unit, a third microdisplay unit, and a fourth microdisplay
unit, where each microdisplay unit includes: a display con-
troller, a row driver, a column driver, and a rectangular
display effective area, where one of vertexes of each rect-
angular display effective area is close to each other to form
one rectangular whole display effective area, and there is no
electronic component between any two rectangular display
effective areas.

[0007] Preferably, in each microdisplay unit, the row
driver and the column driver are respectively located on two
adjacent sides of the rectangular display effective area.
[0008] Preferably, in each microdisplay unit, the display
controller is located on a side that is of the rectangular
display effective area and that is the same as a side on which
the row driver is located.

[0009] Preferably, each display effective area includes a
plurality of rectangular pixels, each rectangular pixel
includes four rectangular subpixels, and one of vertexes of
each rectangular subpixel is close to each other.

[0010] Preferably, the rectangular display effective area is
a rectangle or a square.

[0011] The present application further provides a manu-
facturing method for the OLED image display apparatus
driven by a silicon-based CMOS, including the following
steps:

[0012] moving a silicon chip to a first exposure field
location, and forming, by an exposure system, the first
microdisplay unit through exposure by using the mask;
[0013] moving the silicon chip to a second exposure field
location, rotating the mask by 90 along a specified direction,
and forming, by the exposure system, the second microdis-
play unit through exposure by using the mask;

[0014] moving the silicon chip to a third exposure field
location, further rotating the mask by 90° along the specified
direction, and forming, by the exposure system, the third
microdisplay unit through exposure by using the mask; and
moving the silicon chip to a fourth exposure field location,
further rotating the mask by 90° along the specified direc-
tion, and forming, by the exposure system, the fourth
microdisplay unit through exposure by using the mask.
[0015] Preferably, in each microdisplay unit, the row
driver and the column driver are respectively located on two
adjacent sides of the rectangular display effective area.
[0016] Preferably, in each microdisplay unit, the display
controller is located on a side that is of the rectangular
display effective area and that is the same as a side on which
the row driver is located.

[0017] Preferably, each display effective area includes a
plurality of rectangular pixels, each rectangular pixel
includes four rectangular subpixels, and one of vertexes of
each rectangular subpixel is close to each other.

[0018] Preferably, the rectangular display effective area is
a rectangle or a square.

[0019] The present application provides the OLED image
display apparatus that is driven by a silicon-based CMOS
and that implements a larger area through proper layout
designing and exposure field splicing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present application will become more fully
understood from the detailed description given herein below
for illustration only, and thus are not limitative of the present
application, and where:
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[0021] FIG. 1 is a shape of an existing OLED image
display apparatus;

[0022] FIG. 2 is a layout diagram of a silicon-based and
large-size OLED display apparatus according to Embodi-
ment 1 of the present application;

[0023] FIG. 3 is a layout diagram of a display effective
area of a microdisplay unit according to Embodiment 1 of
the present application;

[0024] FIG. 4 is a layout diagram of subpixels according
to Embodiment 1 of the present application; and

[0025] FIG. 5 is a layout diagram of a silicon-based and
large-size OLED display apparatus according to Embodi-
ment 2 of the present application.

DETAILED DESCRIPTION OF THE
INVENTION

[0026] The following further describes preferred embodi-
ments of the present application in detail.

First Embodiment

[0027] Referring to FIG. 2, FIG. 2 is a schematic diagram
of an OLED display apparatus of Embodiment 1. This
embodiment provides an OLED display apparatus driven by
a monocrystalline silicon-based CMOS. The apparatus
includes four same microdisplay units 100, 200, 300, and
400, and the four microdisplay units are respectively com-
plete OLED microdisplays. Using the microdisplay unit 100
as an example, the microdisplay unit 100 includes a display
controller 1, a row driver 2, a display effective area 3, and
a column driver 4, and the display controller 1 controls the
row driver and the column driver. The microdisplay unit 100
1s designed to be capable of completing exposure within one
exposure field, and therefore a diagonal line of the display
effective area may reach one inch at most. The row driver 2
and the column driver 4 are respectively located on two
adjacent sides of the display effective area 3, and there is no
electronic component on the other two sides of the display
effective area 3.

[0028] For the display effective area of the microdisplay
unit 100, refer to FIG. 3. Pixels of the display effective area
are designed to be arranged in a square matrix, and the
display effective area includes row lines 7, column lines 8,
and pixels 6. The row lines 7 and the column lines 8 are
respectively connected to the row driver 2 and the column
driver 4, the row lines 7 and the column lines 8 are built in
an inner side of the pixels 6, and the pixels 6 are an
outer-most edge of this array.

[0029] The pixels 6 are connected to the row lines 7 and
the column lines 8, and the pixels 6 are designed to be
squares. Referring to FIG. 4, the pixel 6 includes a subpixel
10, a subpixel 40, a subpixel 20, and a subpixel 30. Each
subpixel occupies one location, the locations are inter-
changeable, and all the subpixels are designed to be squares.
[0030] The display is formed by using a method of expo-
sure splicing. The microdisplay unit 100 is within a light
field of a stepping exposure system, and the microdisplay
unit 100 is implemented by using a mask. Then, by using the
mask, a silicon chip is moved step by step to a next exposure
field location to perform second exposure, and a mask
pattern at the location rotates by 90° relative to the micro-
display unit 100, to form a microdisplay unit 200. Then, by
using the mask, the silicon chip is moved step by step to a
next exposure field location to perform third exposure, and
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a mask pattern at the location further rotates by 90° relative
to the microdisplay unit 200, to form a microdisplay unit
300. The silicon chip is moved step by step to a next
exposure field location to perform fourth exposure, and a
mask pattern at the location further rotates by 90° relative to
the microdisplay unit 300, to form a microdisplay unit 400.
[0031] By changing a size of the diagonal line of the
display effective area 3 of the microdisplay unit 100, a
1.2-inch to 2-inch square display screen may be formed. If
the size of the diagonal line of the display effective area 3 of
the microdisplay unit is 0.7 inch, a finally formed display
screen has a square effective area and a 1.4-inch diagonal
line.

Second Embodiment

[0032] Embodiment 2 has a structure that is the same as
that of Embodiment 1. Referring to FIG. 5, FIG. 5 is a
schematic diagram of an OLED display apparatus of this
embodiment. This embodiment provides an OLED display
apparatus driven by a monocrystalline silicon-based CMOS.
The apparatus includes four same microdisplay units 500,
600, 700, and 800. Using the microdisplay unit 500 as an
example, the microdisplay unit 500 is a complete OLED
microdisplay and includes a display controller 1, a row
driver 2, a display effective area 3, and a column driver 4,
and the display controller 1 controls the row driver and the
column driver. The microdisplay unit 500 is designed to be
capable of completing exposure within one exposure field,
and therefore a diagonal line of the display effective area
may reach one inch at most. The row driver 2 and the
column driver 4 are respectively located on two adjacent
sides of the display effective area 3, and there is no elec-
tronic component on the other two sides of the display
effective area 3.

[0033] Similar to Embodiment 1, for a layout of the
display effective area of the microdisplay unit 500, refer to
FIG. 3 in Embodiment 1. A difference is that pixels of the
display eflective area are designed to be arranged in a
rectangular matrix. A typical aspect ratio is 16:9 or 4:3. The
display effective area still includes row lines 7, column lines
8, and pixels 6. The row lines 7 and the column lines 8 are
respectively connected to the row driver 2 and the column
driver 4, the row lines 7 and the column lines 8 are built in
an inner side of the pixels 6, and the pixels 6 are an
outer-most edge of this array.

[0034] The pixels 6 are connected to the row lines 7 and
the column lines 8, and the pixels 6 are still designed to be
squares. Referring to FIG. 4 in Embodiment 1, the pixel 6
includes a subpixel 10, a subpixel 40, a subpixel 20, and a
subpixel 30. Each subpixel occupies one location, the loca-
tions are interchangeable, and all the subpixels are designed
to be squares.

[0035] The display is formed by using a method of expo-
sure splicing. The microdisplay unit 500 is within a light
field of a stepping exposure system, and the microdisplay
unit 500 is implemented by using a mask. Then, by using the
mask, a silicon chip is moved step by step to a diagonally
opposite next exposure field location to perform second
exposure, and a mask pattern at the location rotates by 180°
relative to the microdisplay unit 500, to form a microdisplay
unit 700. Then, by using another mask, where the another
mask is bilaterally symmetrical to the former mask, the
silicon chip is moved step by step to a next exposure field
location to perform third exposure, and a formed microdis-
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play unit 600 is bilaterally symmetrical to the microdisplay
unit 500. Then, by using the another mask, the silicon chip
is moved step by step to a diagonally opposite next exposure
field location to perform fourth exposure, and a mask pattern
at the location rotates by 180° relative to the microdisplay
unit 600, to form a microdisplay unit §00.

[0036] By changing a size of the diagonal line of the
display effective area 3 of the microdisplay unit, a 1.2-inch
to 2-inch rectangular display screen may be formed. For
example, if the size of the diagonal line of the display
effective area 3 of the microdisplay unit is 0.7 inch and a
aspect ratio is 4:3, a finally formed display screen has an
effective area whose diagonal line is 1.4 inches and an aspect
ratio of 4:3.

[0037] Although the present application is described
above in further detail through specific preferred embodi-
ments, the present application is not limited to the specific
embodiments. It should be understood by persons of ordi-
nary skill in the art that any simple deduction or replacement
made without departing from the spirit of the present appli-
cation shall fall within the patent protection scope deter-
mined by the submitted claims in the present application.

What is claimed is:

1. An OLED image display apparatus driven by a silicon-
based CMOS, comprising four same microdisplay units
formed through exposure by using a same mask: a first
microdisplay unit, a second microdisplay unit, a third micro-
display unit, and a fourth microdisplay unit, wherein each
microdisplay unit comprises: a display controller, a row
driver, a column driver, and a rectangular display effective
area, wherein one of vertexes of each rectangular display
effective area is close to each other to form one rectangular
whole display effective area, and there is no electronic
component between any two rectangular display effective
areas.

2. The OLED image display apparatus driven by a silicon-
based CMOS according to claim 1, wherein in each micro-
display unit, the row driver and the column driver are
respectively located on two adjacent sides of the rectangular
display effective area.

3. The OLED image display apparatus driven by a silicon-
based CMOS according to claim 2, wherein in each micro-
display unit, the display controller is located on a side that
is of the rectangular display effective area and that is the
same as a side on which the row driver is located.

4. The OLED image display apparatus driven by a silicon-
based CMOS according to claim 1, wherein each display
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effective area comprises a plurality of rectangular pixels,
each rectangular pixel comprises four rectangular subpixels,
and one of vertexes of each rectangular subpixel is close to
each other.

5. The OLED image display apparatus driven by a silicon-
based CMOS according to claim 1, wherein the rectangular
display effective area is a rectangle or a square.

6. A manufacturing method for the OLED image display
apparatus driven by a silicon-based CMOS according to
claim 1, comprising the following steps:

moving a silicon chip to a first exposure field location, and

forming, by an exposure system, the first microdisplay
unit through exposure by using the mask;
moving the silicon chip to a second exposure field loca-
tion, rotating the mask by 90° along a specified direc-
tion, and forming, by the exposure system, the second
microdisplay unit through exposure by using the mask;

moving the silicon chip to a third exposure field location,
further rotating the mask by 90° along the specified
direction, and forming, by the exposure system, the
third microdisplay unit through exposure by using the
mask; and

moving the silicon chip to a fourth exposure field location,

further rotating the mask by 90° along the specified
direction, and forming, by the exposure system, the
fourth microdisplay unit through exposure by using the
mask.

7. The manufacturing method according to claim 6,
wherein in each microdisplay unit, the row driver and the
column driver are respectively located on two adjacent sides
of the rectangular display effective area.

8. The manufacturing method according to claim 6,
wherein in each microdisplay unit, the display controller is
located on a side that is of the rectangular display effective
area and that is the same as a side on which the row driver
is located.

9. The manufacturing method according to claim 6,
wherein each display effective area comprises a plurality of
rectangular pixels, each rectangular pixel comprises four
rectangular subpixels, and one of vertexes of each rectan-
gular subpixel is close to each other.

10. The manufacturing method according to claim 6,
wherein the rectangular display effective area is a rectangle
or a square.
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