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An active array substrate for an LCD is disclosed. The active
array substrate uses one end of the second scan line to elec-
trically connect to the first scan line and electrically insulates
the remaining second scan line from the first scan line.
Accordingly, the second scan lines can be shielded the volt-
age of the transmission waveform on the first scan lines, and
obtain a result of reduce a distortion level of a waveform,
enhance the uniformity of the brightness, enhance the con-
trast of the LCD, and reduce the image flicker phenomenon of
the LCD.
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ACTIVE ARRAY SUBSTRATE FOR A LIQUID
CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an active array sub-
strate and, more particularly, to an active array substrate fora
liquid crystal display (LCD).

[0003] 2. Description of Related Art

[0004] In reference to LCD panel technologies, the struc-
ture of storage capacitance Cs on a scan line (hereinafter,
referring to as “Cs on Gate”) is designed and produced by
implementing and overlapping an insulation layer between a
scan line and a pixel electrode.

[0005] Ingeneral, as compared with the structure of storage
capacitance on acommon line (hereinafter, referring to as “Cs
on Common”) that is produced by overlapping acommon line
and a pixel electrode, the pixels formed by the structure “Cs
on Gate” have the advantage of preferred aperture ratio
because the storage capacitance is stacked on the scan line
without additional affecting the aperture ratio, but also have
the disadvantage of suffering a higher load on the scan line
due to the capacitance connected in series on the scan line.
[0006] Accordingly, for the structure “Cs on Gate”, the RC
delay on the scan line causes the transmission waveform to
have a quite sharp distortion. FIG. 1A is a schematic diagram
of the waveform before passing through the scan line. F1G. 1B
is a schematic diagram of the waveform after passing through
the scan line.

[0007] As shown in FIGS. 1A and 1B, the waveform pass-
ing through the scan line is gradually changed and distorted,
which causes at least one of the non-uniform brightness, the
non-uniform contrast, and frame flicker of the LCD, and
further affects the display quality.

[0008] Therefore, it is desirable to provide an improved
active array substrate to mitigate and/or obviate the afore-
mentioned problems.

SUMMARY OF THE INVENTION

[0009] The object of the present invention is to provide an
active array substrate, which can improve the distortion of
waveform passing through the scan line to thereby enhance
the brightness, enhance contrast uniformity, and reduce the
image flicker phenomenon of the liquid crystal display.
[0010] To achieve the object, an active array substrate is
provided. The active array substrate includes an insulating
substrate, a switch, a first scan line, a second scan line, a data
line, and a pixel electrode. The switch is located on the insu-
lating substrate. The first scan line is located on the insulating
substrate and electrically connected to the switch. The second
scan line is overlapped at least part of the first scan line and
has two opposite ends, one end electrically connected to the
first scan line and other end is not electrically connected to the
first scan line. The data line is located on the insulating sub-
strate and electrically connected to the switch. The data line is
substantially interlaced with the first scan line and electrically
insulated from the first scan line. The pixel electrode is
located on the insulating substrate and electrically connected
to the switch, the pixel electrode is overlapped a part of the
second scan line, and the pixel electrode and the second scan
line there between having a first insulating layer.

[0011] Inthe presentinvention, the active array substrate is
produced by a two conductive layer process. For the two
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conductive layer process, a part of the second scan line is
adapted in one conductive layer with the first scan line, and
the rest of the second scan line is adapted in the other con-
ductive layer with the data line, or all the second scan line and
the data line are adapted in a substantially identical conduc-
tive layer. However, the active array substrate can be pro-
duced by a process to contain more than two conductive
layers.

[0012] Further, when the part of the second scan line is
adapted in one conductive layer with the first scan line and the
rest of the second scan line is adapted in the other conductive
layer with the data line, the second scan line further includes
two metal segments and an auxiliary connection pad. The two
metal segments are overlapped the first scan line and electri-
cally connected via the auxiliary connection pad. The auxil-
iary connection pad is located in the conductive layer with the
first scan line on the insulating substrate. The auxiliary pad
and the first scan line are electrically insulated by a first gap.
Also, the auxiliary pad is electrically insulated from the pixel
electrode.

[0013] Each ofthe metal segments includes a first extension
line so as to electrically connect the auxiliary connection pad.
A width of'the first extension line is substantially smaller than
an averaged width of the first scan lines.

[0014] Theauxiliary connection pad is disposed at an inter-
laced area of the first scan line and the data line. A second
insulating layer is disposed between the second scan line and
the first scan line, between the data line and the first scan line,
or between the data line and the auxiliary connection pad.
Preferably, the second insulating layer is disposed between
the second scan line and the first scan line, between the data
line and the first scan line, and between the data line and the
auxiliary connection pad to thereby complete an equivalent
circuit that the second scan line is overlapped the first scan
line, the first and second scan lines are substantially interlaced
with the data line, the first scan line and the second scan line
are electrically connected only at one end, and the data line
and the other ends of the first and second scan lines are
electrically insulated. In additional, when both the second
scan line and the data line are formed in the substantially
identical conductive layer, the data line further includes an
auxiliary connection pad, which is formed in a conductive
layer with the first scan line on the insulating substrate and
electrically insulated from the first scan line by afirst gap. The
auxiliary connection pad is also electrically insulated from
the pixel electrode.

[0015] Accordingly, the second scan line further includes a
second extension line with a width is substantially smaller
than an averaged width of the second scan lines. The second
extension line is correspondingly disposed to an auxiliary
connection pad of the data line, such that the second scan line
can be floated on the auxiliary connection pad of the data line
to thereby electrically insulate from the data line.

[0016] However, the auxiliary connection pad of the data
line can be disposed at an intersection of the first scan line and
the data line. A second insulating layer is disposed between
the second scan line and the first scan line, between the data
line and the first scan line, or between the data line and the
auxiliary connection pad. Preferably, the second insulation
layer is disposed between the second scan line and the first
scan line, between the data line and the first scan line, and
between the data line and the auxiliary connection pad to
thereby complete an equivalent circuit that the second scan
line is overlapped the first scan line, the first and second scan
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lines are substantially interlaced with the data line, the first
scan line and the second scan line are electrically connected
only at one end, and the data line and the other ends of'the first
and the second scan lines are electrically insulated.

[0017] The first scan line can include a recess is located at
an interlaced area of the first scan line and the auxiliary
connection pad is adapted to accommodate a part of the
auxiliary connection pad. However, in other embodiments,
the recess can be accommodated the entire auxiliary connec-
tion pad. Thus, the auxiliary connection pad can have a width
is substantially smaller than the averaged width of the first
scan lines.

[0018] The switch can be a thin film transistor (TFT) or an
equivalent. The TFT has a gate electrode, a source electrode
and a drain electrode.

[0019] Theaveraged width of the first scan lines is substan-
tially greater than or substantially equal to that of the second
scan line. Preferably, the first and the second scan lines have
a substantially identical averaged width.

[0020] Preferably, the first scan line is substantially vertical
interlaced with the data line and substantially parallel to the
auxiliary connection pad, but not limited to it.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1A is a schematic diagram of the waveform
before passing through the scan line;

[0022] FIG. 1B is a schematic diagram of the waveform
after passing through the scan line;

[0023] FIG. 2 shows a schematic diagram of a display cir-
cuit according to a one embodiment of the present invention;
[0024] FIGS. 3A to 3D are a schematic flowchart of pro-
ducing an active array substrate equivalent to the display
circuit of FIG. 2 according to the embodiment of the present
invention;

[0025] FIG. 4 is a cross-sectional view of the substrate at
the notation I-I of FIG. 3D according to the embodiment of
the present invention;

[0026] FIG.5isagraphofan simulation comparison of the
display circuits of the present invention and the prior art; and
[0027] FIG. 6 is a schematic view of another active array
substrate equivalent to the display circuit of FIG. 2 according
to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0028] FIG. 2 shows a schematic diagram of a display cir-
cuit according to one embodiment of the present invention.
[0029] As shown in FIG. 2, the display circuit forms a
minor capacitance Cm between a capping metal line and a
scan line.

[0030] FIGS. 3A to 3D are a schematic flowchart of pro-
ducing an active array substrate equivalent to the display
circuit of FIG. 2 according to the embodiment of the present
invention. FI1G. 4 is a cross-sectional view of the substrate at
the notation I-I of FIG. 3D according to the embodiment of
the present invention. The following is described by referring
to both of FIGS. 3A-3D and 4.

[0031] InFIG. 3D, the active array substrate 1 for an LCD
includes a plurality of switches 20, a plurality of first scan
lines 11, a plurality of second scan lines 15, a plurality of data
lines 14, and a plurality of pixel electrodes 17. In addition,
each second scan line 15 includes a plurality of auxiliary
connection pads 12.
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[0032] Theprocess for the substrate 1 is started, as shown in
FIG. 3A, to use a first metal material layer to form the first
scan lines 11 and the auxiliary connection pads 12 on an
insulating substrate 10. The first scan lines 11 are substan-
tially parallel to the auxiliary connection pads 12. Each first
scan line 11 has a recess 111 is located at an interlaced area of
the first scan line 11 and the auxiliary connection pad 12 is
adapted to accommodate at least part of the auxiliary connec-
tion pad 12. Tn addition, a first gap 18 is located between the
auxiliary connection pad 12 and the first scan line 11 is
adapted to electrically insulate the connection pad 12 and the
first scan line 11 from each other. The width of the auxiliary
connection pad 12 is substantially smaller than the averaged
width of the first scan lines 11.

[0033] Next, as shown in FIG. 3B, a second insulating layer
13 is formed at least on the first metal material layer where the
data line 14 and the second scan line 15 are predetermined.
Next, as shown in FI1G. 3C, the patterns of the data lines 14
and the second scan lines 15 are formed on the second insu-
lating layer 13, so as to form the switches 20.

[0034] The second insulating layer 13 between the second
scan line 15 and the first scan line 11 covers all overlaps ofthe
first and second scan lines 11 and 15 except for areas where
the first scan line is electrically connected to the scan driving
unit, such that the first scan line 11 is electrically connected to
the second scan line 15 by an end where a waveform is input.
In addition, the conductor-insulator-conductor structure
formed by the second scan line 15, the second insulating layer
13, and the first scan line 11 forms a minor capacitance.

[0035] The data lines 14 are substantially vertical inter-
laced with the first scan lines 11 and the auxiliary connection
pads 12, and a second insulating layer 13 is located at one of
the overlaps between the first scan line 11 and the data line 14
and between the firstscanline 11 and the auxiliary connection
pad 12 so as to let the data lines 14 and the first scan lines 11
at the interlaced area is electrically insulate from each other
and the auxiliary connection pads 12 and the first scan lines 11
at the interlaced area is electrically insulate from each other.

[0036] The second scan lines 15 is overlapped the part of
the first scan lines 11 and are formed through the auxiliary
connection pads 12. Each of the first and second scan lines 11
and 15 is electrically connected only by one end, not by both
electrically connected in parallel. In present embodiment of
the invention, the averaged width of the second scan lines 15
is substantially equal to the averaged width of the first scan
lines 11. Beside, each second scan line 15 includes two metal
segments 153 and 154 overlapped on the first scan line II. The
metal segments 153 and 154 are electrically connected
through the auxiliary connection pads 12 to each other. The
metal segments 153 and 154 respectively connect to the aux-
iliary connection pad 12 via a first extension line 151. The
width of the first extension line 151 is substantially smaller
than the averaged width of the first scan lines 11.

[0037] Itisnoted that at the interlaced area of the first scan
line 11 and the data line 14, the first extension line 151 is
required for electrically connecting the metal segments 153
and 154 with the auxiliary connection pad 12 because the
metal segments 153 and 154 and the data-lines 14 are formed
of a substantially identical metal material, such that the aux-
iliary connection pad 12, the first scan line 11, and the data
line 14 can electrically insulated from each other. In addition,
the second scan line 15 and the data line 14 can be formed in
a same metal layer, and accordingly the second scan line 15,



US 2008/0218649 A1l

the first scan line 11, and the data line 14 are maintained at an
electrically insulating circuit structure.

[0038] Each switch 20 can comprise a thin film transistor
(TFT) with a gate electrode 22, a source electrode 21, and a
drain electrode 23. The gate electrode 22 is electrically con-
nected to the first scan line 11 which has one end connected to
the scan driving unit of the LCD (not shown), and the source
electrode 21 is electrically connected to the data line 14 which
has one end connected to the data driving unit of the LCD (not
shown), thereby adapted to control the data signal inputs of
the scan and data driving units of the LCD.

[0039] Finally, as shown in FIG. 3D, the pattern of a pixel
electrode 17 is formed. The pixel electrode 17 is electrically
connected to the drain electrode 23 of the switch 20, and the
pixel electrode 17 overlaps a part of the second scan line 15,
whichis not electrically connected. At this point, the substrate
1 for the LCD is complete.

[0040] The abovementioned the pixel electrode 17 is elec-
trically connected to the drain 23 of the switch 20 but not to
the data line 14, the first scan line 11, and the second scan line
15. In addition, the pixel electrode 17 overlaps the part of the
second scan line 15, and a first insulating layer 16 is disposed
between the pixel electrode 17 and the second scan line 15.
[0041] A liquid crystal (LC) layer (not shown) is deposited
between the pixel electrode 17 and an opposite substrate (not
shown) to thereby form a liquid crystal capacitance C, .
Thus, the pixel electrode 17, the first insulating layer 16, and
the second scan line 15 forms a conductor-insulator-conduc-
tor structure to thereby form a storage capacitance Cs.

[0042] In present embodiment of the invention, the first
scan line 11 and the second scan line 15 are electrically
connected at an input terminal of a scan signal waveform.
That is, the first scan line 11 and the second scan line 15
transmit a substantially identical waveform input and have no
voltage difference. Thus, the first scan line 11 is not affected
by the second scan line 15 and accumulates the charge in the
minor capacitance. Namely, the second scan line 15 shields
the first scan line 11. That is, the storage capacitance pro-
duced by the conductor-insulator-conductor structure formed
of the pixel electrode 17, the first insulation layer 16, and the
second scan line 15 does not affect the transmission wave-
form of the first scan line 11. Accordingly, the voltage level of
the waveform at the end of the first scan line 11 is maintained
without distortion, enhancing the brightness, enhancing con-
trast uniformity, and reducing the image flicker phenomenon
of the LCD is achieved.

[0043] FIG. 5 is a graph of a comparison of the display
circuits of the present invention and the prior art. As shown in
FIG. 5, the simulation result of the (first) scan lines of the
present invention, an input signal (Gate Input) at each input
terminal of the scan lines, the capping metal lines (second
scan lines) of the present invention, a conventional Cs on
Common, a conventional Cs on Gate, and adding a typical
metal line to each first scan line of a conventional Cs on Gate
by electrically connecting two ends is shown.

[0044] The simulation result of present embodiment of the
present is obtained with a total resistance of about 2187 ohms
on the first scan lines 11, a total capacitance of about 657 pF
between the first scan lines 11 and the ground line, a total
resistance of about 2187 ohms on the second scan lines 15, a
total storage capacitance 0f 6957 pF, and a total minor capaci-
tance of about 2700 pF. In this figure, “Gate End (with cap-
ping line)” denotes a simulation signal at the end of a first scan
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line 11, and “Capping Line End” denotes a simulation signal
at the end of a second scan line 15.

[0045] The simulation result of the conventional Cs on
Common is obtained with a total resistance of about 2187
ohms on the scan lines, a total capacitance of about 657 pF
between the scan lines and the ground. In this figure, “Gate
End (Cs on Common)” denotes a simulation signal at the end
of a scan line.

[0046] Thesimulation result of the conventional Cs on Gate
is obtained with a total resistance of about 2187 ohms on the
scan lines, a total capacitance of about 657 pF between the
scan lines and the ground, and a total storage capacitance of
about 6957 pF. InFIG. 5, “Gate End (Cs on Gate)” denotes an
emulation signal at the end of a scan line.

[0047] The emulation result of adding a typical metal line
to each first scan line of a conventional Cs on Gate by elec-
trically connecting two ends is obtained with a total resistance
of about 2187 ohms on the (first) scan lines, a total capaci-
tance of about 657 pF between the (first) scan lines and the
ground, a total resistance of about 2187 ohms on the metal
lines, a total storage capacitance of about 6957 pF, and a total
capacitance of about 2700 pF between the (first) scan lines
and the metal lines. In this figure, “Capping line end con-
nected with Gate line” denotes an emulation signal at the end
of a scan line.

[0048] AsshowninFIG. 5, the waveform at the end of a first
scan line in this embodiment is substantially better than those
of the conventional Cs on Gate and the design of adding a
metal line to each first scan line of a conventional Cs on Gate
by electrically connecting two ends.

[0049] FIG. 6 is a schematic view of another active array
substrate equivalent to the display circuit of FIG. 2 of another
embedment of the present invention.

[0050] As shown in FIG. 6, the difference between the
embodiments of FIGS. 2 and 6 is on the auxiliary connection
pads 12, the second insulating layer 13, the second scan lines
15, and the data lines 14, and for the clarity, no more descrip-
tion s given to the same ones.

[0051] In present embodiment, the active array substrate 1
for an LCD includes a plurality of switches 20, a plurality of
first scan lines 11, a plurality of second scan lines 15, a
plurality of data lines 14, and a plurality of pixel electrodes
17. Each second scan line 15 includes a plurality of auxiliary
connection pads 12. Each switch 20 includes a gate electrode
22, asource electrode 21, and a drain electrode 23. A first scan
line 11 has atleast one recess 111 is adapted to accommodate
at least one part of the auxiliary connection pad 12, and a first
gap 18 islocated between the auxiliary connection pad 12 and
the first scan line 11. A data line 14 is electrically connected
by two metal segments 141, 142 to the auxiliary connection
pad 12 is adapted to maintain a substantially interlaced with
the first scan lines 11 and electrically insulated with the first
scan lines 11. In present embodiment, the pattern of the aux-
iliary connection pads and position of the auxiliary connec-
tion pads 12 is substantially different from those of FIG. 2.
Accordingly, each first scan line 11 includes a recess located
at the interlaced area of the first scan line 11 and the auxiliary
connection pad 12 is adapted to accommodate a part of the
auxiliary connection pad 12.

[0052] Each data line 14 includes a plurality of auxiliary
connection pads 12, and each second scan line 15 forms a
second extension line 152 above the auxiliary connection pad
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12 and the second insulating layer 13. The second extension
line 152 is electrically insulated from the auxiliary connec-
tion pad 12.

[0053] In addition, the second insulating layer 13 is sub-
stantially interlaced in the overlaps of the second scan lines 15
and the auxiliary connection pads 12 is adapted to electrically
insulate.

[0054] Therefore, the present invention uses one end of
each second scan line to electrically connect to the first scan
line and electrically insulates the remaining second scan line
from the first scan line. Accordingly, the second scan lines can
shields the voltage of the transmission waveform on the first
scan lines to reduce the distortion of the waveform, enhance
the uniformity of the brightness, enhance contrast of the
LCD, and reduce the image flicker phenomenon of the LCD.
[0055] Although the present invention has been explained
in relation to its preferred embodiment, it is to be understood
that many other possible modifications and variations can be
made without departing from the spirit and scope of the
present invention as hereinafter claimed.

What is claimed is:

1. An active array substrate, comprising;

a switch located on an insulating substrate;

a first scan line, located on the insulating substrate, and
electrically connected to the switch;

asecond scan line, overlapped at least part of the first scan
line, and has two opposite ends, one end electrically
connected to the first scan line and other end is not
electrically connected to the first scan line;

a data line, located on the insulating substrate, and electri-
cally connected to the switch, wherein the data line is
substantially interlaced with first scan line and insulated
from the first scan line; and

a pixel electrode located on the insulating substrate and
electrically connected to the switch, the pixel electrode
is overlapped a part of the second scan line, and the pixel
electrode and the second scan line there between having
a first insulating layer.

2. The active array substrate of claim 1, wherein the second
scan line is formed by electrically connecting two metal seg-
ments and an auxiliary connection pad.

3. The active array substrate of claim 2, wherein a first gap
between the auxiliary connection pad and the first scan line is
adapted to electrically insulate the auxiliary connection pad
from the first scan line and the pixel electrode.

4. The active array substrate of claim 1, wherein the second
scan line and the first scan line there between has a second
insulating layer.
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5. The active array substrate of claim 4, wherein the second
insulating layer is located one of between the data line and the
first scan line and between the data line and the auxiliary
connection pad.

6. The active array substrate of claim 2, wherein a width of
the auxiliary connection pad is substantially smaller than an
averaged width of the first scan line.

7. The active array substrate of claim 2, wherein the first
scan line has a recess is located atan interlaced area of the first
scan line and the auxiliary connection pad is adapted to
accommodate at least one part of the auxiliary connection
pad.

8. The active array substrate of claim 2, wherein each metal
segment has a first extension line connected to the auxiliary
connection pad, and a width of the first extension line is
substantially smaller than an averaged width of the first scan
line.

9. The active array substrate of claim 2, wherein the second
scan line and the data line are formed of a substantially
identical metal material.

10. The active array substrate of claim 2, wherein the first
scan line and the auxiliary connection pad are formed of a
substantially identical metal material.

11. The active array substrate of claim 2, wherein an aver-
aged width of the first scan line is substantially equal to an
averaged width of the second scan line.

12. The active array substrate of claim 2, wherein the first
scan line is substantially vertical interlaced with the data line.

13. The active array substrate of claim 2, wherein the first
scan line is substantially parallel to the auxiliary connection
pad.

14. The active array substrate of claim 2, wherein the
switch comprises thin film transistor (TFT) with a gate, a
source, and a drain.

15. The active array substrate of claim 1, wherein the data
line comprises an auxiliary connection pad, and a first gap
between the auxiliary connection pad and the first scan line is
adapted to electrically insulate the auxiliary connection pad
from the first scan line and the pixel electrode.

16. The active array substrate of claim 15, wherein a width
of the auxiliary connection pad is substantially greater than or
substantially equal to an averaged width of the data line.

17. The active array substrate of claim 1, wherein the
second scan line is connected to other second scan line via a
second extension line.
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