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Description

FIELD OF THE ART

[0001] Embodiments of the invention relate to the field
of displays and semiconductor fabrication, more partic-
ularly, to a mask.

BACKGROUND

[0002] With the development of high resolution display
technologies, sizes of the pixels are gradually decreased.
To maintain the aperture ratio, metal electrodes of the
pixels and line width of the color filter black matrix (BM)
have to be narrower as well. However, it is difficult to
realize narrower line width in known photolithography
processes due to the diffraction effect of light.
[0003] Currently, to overcome the influence of the dif-
fraction effect, a method realizes narrower line width by
way of a sawtooth-shaped slit as illustrated in Fig. 1. The
line width is adjusted by adjusting a width a, a gap b and
an angle θ. The advantage of the method lies in that the
narrower line width effect can be realized by simply
changing the layout design of the mask slits. However,
it has the disadvantage of having too many burrs, not
smooth and lacking corner design. In fact, a straight line
design is normally combined with the sawtooth design.
That is, the straight line design is used in a direction not
requiring narrower line width while the sawtooth design
is inserted in the straight line design for a direction re-
quiring narrower line width as illustrated in Fig. 2. The
joining part between the two designs lacks smooth con-
nection design, making the line width at the corner too
narrow as to being etched and causing broken-line de-
fect. Furthermore, when both directions require the nar-
rower line width design, the design as Fig. 2 cannot meet
the requirement of having narrower line width design in
both directions.

SUMMARY

[0004] To this end, an embodiment of the invention pro-
vides a mask. The mask comprises a light-blocking re-
gion and a slit-like light-transmitting region, the slit com-
prising two edges opposite to each other, wherein each
of the two edges comprises a plurality of continuous arcs.
[0005] As an example, the plurality of the continuous
arcs of the two edges of the slit are symmetrical relative
to a central axis, the arcs are preferably semicircles.
[0006] As an example, the slit comprises a first slit and
a second slit, the first slit and a second slit form a corner,
the first slit and the second slit are connected via a corner
arc.
[0007] Furthermore, the corner comprises an interior
angle and an exterior angle, the first slit and the second
slit are connected via an interior arc and an exterior arc
at the corner.
[0008] Furthermore, the interior arc is configured to

connect two endpoints of the arcs at both sides of and
closest to the interior angle.
[0009] Furthermore, the exterior arc is configured to
connect two endpoints of the arcs at both sides of and
closest to the exterior angle.
[0010] As an example, when an angle of the corner is
180 degrees, the central axes of the first slit and the sec-
ond slit are the same and one central axis.
[0011] Furthermore, a connection arc configured to
connect the first slit and the second slit is a quarter arc
having a radius equal to a half of the difference between
inner diameters of the first slit and the second slit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to clearly illustrate the technical solution
of the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following. It
is obvious that the described drawings are only related
to some embodiments of the invention and thus are not
limitative of the invention.

Fig. 1 schematically illustrates a configuration of a
slit in a known mask;
Fig. 2 schematically illustrates a known connection
configuration which connects a straight line slit and
a sawtooth slit;
Fig. 3 schematically illustrates a configuration of a
mask in accordance with an embodiment of the in-
vention;
Fig. 4 schematically illustrates a configuration of a
corner formed by slits in accordance with an embod-
iment of the invention;
Fig. 5 schematically illustrates a configuration of a
mask in which the angle of the corner is 180 degrees
in accordance with an embodiment of the invention;
Fig. 6 is a diagram schematically illustrates arcs
overlapping each other when the angle of the corner
in the mask is too small, in accordance with an em-
bodiment of the invention; and
Fig. 7 is a diagram schematically illustrates a mask
in which the angle of the corner is too small in ac-
cordance with an embodiment of the invention.

DETAILED DESCRIPTION

[0013] In order to make objects, technical details and
advantages of the embodiments of the invention appar-
ent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the invention. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the invention. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the invention.
[0014] Unless otherwise defined, all the technical and
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scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the present invention belongs. The terms "first,"
"second," etc., which are used in the description and the
claims of the present application for invention, are not
intended to indicate any sequence, amount or impor-
tance, but distinguish various components. Also, the
terms such as "a," "an," etc., are not intended to limit the
amount, but indicate the existence of at least one. The
terms "comprises," "comprising," "includes," "including,"
etc., are intended to specify that the elements or the ob-
jects stated before these terms encompass the elements
or the objects and equivalents thereof listed after these
terms, but do not preclude the other elements or objects.
The phrases "connect", "connected", etc., are not intend-
ed to define a physical connection or mechanical con-
nection, but may include an electrical connection, directly
or indirectly. "On," "under," "right," "left" and the like are
only used to indicate relative position relationship, and
when the position of the object which is described is
changed, the relative position relationship may be
changed accordingly.

Embodiment 1

[0015] A mask of the embodiment of the invention is
illustrated in Fig. 3. The mask comprises a light-blocking
region B and a slit-like light-transmitting region T; a slit
is disposed on the mask, the slit has two opposite edges,
that is, the upper edge eupper and the lower edges elower
of Fig. 3. Each edge comprises a plurality of continuous
arcs (that is, a plurality of arcs connects with each other).
The locations of ridge-and-valley of the two edges eupper
and elower correspond to each other, and the arcs of the
upper and lower edges are symmetrical relative to a cen-
tral axis along the slit direction.
[0016] As an example, the arcs are semicircles. A ra-
dius of the semicircle is defined as R; R is for example
smaller than 0.5mm, preferably 0.3mm. Inner diameter
tangent is a straight line (upper or lower dash dot line in
Fig. 3) that touches endpoints of each semicircle; a dis-
tance between two inner diameter tangents is defined as
an inner diameter of the slit (such as the inner diameter
A1, A2 illustrated in Fig. 4).
[0017] As an example, the slit comprises a first slit and
a second slit, the first slit and the second slit form a corner
and are connected via corner arcs. As illustrated in Fig.
4, an angle of the corner is an angle formed between the
central line of the first slit and the central line of the second
slit, for example it is defined as β. The corner comprises
an interior angle and an exterior angle, and the first slit
and the second slit are connected via an interior arc Cinner
and an exterior arc Couter at the corner. The inner diam-
eter tangents of the first slit and the second slit intersect
at both an apex of the interior angle and an apex of the
exterior angle. The inner diameters of the first slit and
the second slit are respectively defined as A1 and A2,
the radiuses of the arcs of the first slit and the second slit

are respectively defined as R1 and R2, wherein A1 may
be equal to or different from A2, and R1 may also be
equal to or different from R2.
[0018] Specifically, for example, the interior arc Cinner
is an arc with a radian of β and the apex of interior angle
is used as its center of circle, and an average of R1 and
R2 is used as its radius (that is, the radius of the interior
arc Cinner is the average of the radius R1 of the arc of the
first slit and the radius R2 of the arc of the second slit).
A curved profile formed by the continuous arcs on one
of sides of the interior angle starts from the endpoint of
the interior arc Cinner and extends along the inner diam-
eter tangent on the same side of the interior angle. The
center of circle, the radius and the radian of the interior
arc Cinner are not limited to those disclosed in the em-
bodiment of the invention. A person of ordinary skill in
the art can make various modifications on condition that
the slits are connected smoothly at the corner and the
interior arc Cinner connects the two endpoints of the arcs
on both sides of and closest to the interior angle.
[0019] Each of two curved profiles respectively formed
by the arcs on both sides of the exterior angle extends
toward the apex of the exterior angle along the respective
inner diameter tangent and stops at a point having a dis-
tance to the apex of the exterior angle less than a diam-
eter of the arc. Thus, the exterior arc Couter is a semicircle
with a diameter equal to a distance between two points
where the two curved profiles stop. The radius and the
radian of the exterior arc Couter are not limited to those
disclosed in the embodiment of the invention. A person
of ordinary skill in the art can make various modifications
on condition that the slits are connected smoothly at the
corner and the exterior arc Couter connects two endpoints
of the arcs on both sides of and closest to the exterior
angle.

Embodiment 2

[0020] The embodiment provides a mask, with a con-
figuration substantially same as Embodiment 1, except
for the following difference: the exterior arc Couter is an
arc of a circumscribed circle which circumscribes a tri-
angle and touches its three vertices, the three vertices
are the two points where the curved profiles stop and the
apex of the exterior angle.

Embodiment 3

[0021] The embodiment of the invention provides a
mask, with a configuration substantially same as Embod-
iments 1 and 2, except for the following difference: an
angle of the corner is β=180 degrees, the central axes
of the first slit and the second slit are the same and one
central axis, as illustrated in Fig. 5.
[0022] When the inner diameters A1 and A2 of the first
slit and the second slit are equal to each other, the curved
profiles formed by the continuous arcs of the first slit are
respectively and directly connected with the curved pro-
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file formed by the continuous arcs of the second slit with-
out the need for a connection arc.
[0023] When the inner diameters A1 and A2 of the first
slit and the second slit are not equal to each other, as
the case illustrated in Fig. 5, the inner diameter tangents
of the slit having a smaller diameter intersect a boundary
line at points D and E, the connection arcs are respec-
tively a quarter arc (1/4 of arc) with the point D or E as a
center of respective circle and a half of the difference
between the inner diameters A1 and A2 as a radius. The
connection arc is not limited to that disclosed in the em-
bodiment of the invention; a person of ordinary skill in
the art can make various modifications as required on
condition that the slits are connected smoothly at the cor-
ner.

Embodiment 4

[0024] The embodiment provides a mask, with a con-
figuration substantially same as Embodiment 1, except
for the following difference: when the angle of the corner
so small that the arcs at both sides of the interior angle
overlap with each other as illustrated in Fig. 6, the over-
lapping portion of the arcs is firstly removed, and then
the two endpoints of the first slit and the second slit clos-
est to the interior angle are connected by the interior arc
illustrated in Fig. 7, thereby realizing smooth connection
between the first and second slits.
[0025] As an example, the interior arc is an arc with a
radian of P and a radius of the distance from the apex of
the interior angle to the endpoints of the arcs closest to
the interior angle.
[0026] In the mask according to the above embodi-
ments of the invention, the continuous arcs are used to
form the slit, and the corner of the slits is connected
smoothly, thereby not only realizing narrower line width
but also making the line width smooth and burr-free,
which guarantees the uniformity of the line width and ef-
fectively avoid the problems of corners having too narrow
line width and over-etching, meeting the requirement of
having narrower line width along both directions and in-
creasing the defect-free rate and quality of the fabricated
products.
[0027] What are described above is related to the il-
lustrative embodiments of the disclosure only and not
limitative to the scope of the disclosure; the scopes of
the disclosure are defined by the accompanying claims.

Claims

1. A mask, comprising a light-blocking region and a slit-
like light-transmitting region, the slit comprising two
edges opposite to each other, wherein each of the
two edges comprises a plurality of continuous arcs.

2. The mask of claim 1, wherein the plurality of the con-
tinuous arcs of the two edges of the slit are symmet-

rical relative to a central axis.

3. The mask of claim 1 or 2, wherein the arcs are sem-
icircles.

4. The mask of any one of claims 1 to 3, wherein the
slit comprises a first slit and a second slit, the first
slit and the second slit form a corner, the first slit and
the second slit are connected via a corner arc.

5. The mask of claim 4, wherein the corner comprises
an interior angle and an exterior angle, the first slit
and the second slit are connected via an interior arc
and an exterior arc at the corner.

6. The mask of claim 5, wherein a radius of the interior
arc is an average of a radius of an arc of the first slit
and a radius of an arc of the second slit, and a radian
of the interior arc is equal to an angle of the corner.

7. The mask of claim 5, wherein the interior arc is con-
figured to connect two endpoints of the arcs, the arcs
are located on both sides of the interior angle and
closest to the interior angle.

8. The mask of claim 5, wherein each of two curved
profiles respectively formed by the arcs on both sides
of the exterior angle extends toward the apex of the
exterior angle and stops at a point having a distance
to the apex of the exterior angle less than a diameter
of the arc; the exterior arc is a semicircle with a di-
ameter equal to a distance between two points where
the two curved profiles stop.

9. The mask of claim 5, wherein each of two curved
profiles respectively formed by the arcs on both sides
of the exterior angle extends toward the apex of the
exterior angle and stops at a point having a distance
to the apex of the exterior angle less than a diameter
of the arc; the exterior arc is an arc of a circumscribed
circle which circumscribes a triangle and touches the
two points where the curved profiles stop and the
apex of the exterior angle.

10. The mask of claim 5, wherein the exterior arc is con-
figured to connect two endpoints of the arcs, the arcs
are located on both sides of the exterior angle and
closest to the exterior angle.

11. The mask of any one of claims 4 to 10, wherein an
angle of the corner is 180 degrees, and the central
axes of the first slit and the second slit are the same
and one central axis.

12. The mask of claim 5, wherein a connection arc con-
figured to connect the first slit and the second slit is
a quarter arc having a radius equal to a half of the
difference between inner diameters of the first slit
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and the second slit.
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