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A transflective liquid crystal display device includes a
plurality of picture elements. Each picture element has a
reflective region and a transmissive region, and the border
between two adjoining picture elements coincides with the
interface between the reflective region and the transmissive
region that respectively belong to the two adjoining picture
elements.




Patent Application Publication  Jan. 24,2008 Sheet 1 of 11 US 2008/0018839 A1

102

100
A'

L I e 2% 2 ek B 2
RS . PR R R LR
I N 4 IR .t .
DECICIEEIE IR L JE I HE I JE JEJE I RIS
L R B IR OQCQQQ'}OQ"Q‘O"’...’.
DECEILIEN . CHEIEIE)
ERITIEIIE I SIS S ERICIOIE IR ICIIE I
. RN PN
..o...‘.‘a.‘ok.oo¢.‘o».'o’o'o"
.
LEE SR I I }.v"o."
BOOOC | RO
. | I I R
e e I
. | LIS
P+ 4+ 3 e
NG | LEEIE
“ ot
IOB0G | SR
D000 ! OO0
LR R I [ >'0’0’.o’
e L W
A T 3¢ s ¢ ¢ s s 64 o
PRI e s e R IR
m . . DEIEIRIEIEIEIR R IE I I ‘000‘0 Y
.. .. IR . -
. - e e e e e e ey . o o
o0 A IR I T e T b Yt e e
. BRI IR IR IS IEIE I ISR I S
+ 2 ¢ PP l.
. - + e ¢+ 4+ e NG
IR . I IR R R
‘s LR A A I B
ORI N 4 + + IR
+ .« 4 - e v e 0w + LR
P IR - - . .

e o0 .
IR .44
+ e s I
DI ‘e
¢ s e IO
R ‘. e
71" . 4 ++ 4+ 4
..
) . RO

104

1 (Prior Art)

GP

O I I R IR I IR DR IR
A S8 4

PR
EARIERE R IR LK

.
‘e . P N I I I SR L
* oo s o ¢ ¢ oo LR 2ER

Tr

FIG.

104

- * o+ ¢+
P s ‘e b +
.
o« .’ . K
* + v .
- .« . . . . e s
. .4
. . . e
- ..
‘e
‘.
. DK
- + ..
* .
. -
.
.
A 3
‘.
K I
+ .
‘.. 3
4+ *
IS 3
‘. -
CaR g b
LG B 2
“ + 2
¢« e
D -
+ o+ v
. . 2
* s 20
. .
- -
‘0 -
+ 4.
‘. -
. +
-
RIS
+ 3
..
+ -
- .
.+ b
- .
‘. d
+ +
- 3
* +
Py e

RP

A

104




US 2008/0018839 A1

Jan. 24, 2008 Sheet 2 of 11

Patent Application Publication

(MY J011d) 7 °OId

T~

ey e e s e e e ‘ _ ------------------------
oLl

ozZLL  q90l

—




Patent Application Publication  Jan. 24,2008 Sheet 3 of 11 US 2008/0018839 A1

4.0 b— oo
C
o
]
[ &)
2
o
S
Q
2
7))
C
QD
E =
£

0 N4

Phase difference (Anxdr)

FIG. 3A (Prior art)



Patent Application Publication  Jan. 24,2008 Sheet 4 of 11 US 2008/0018839 A1

1.0 o
o
S
/]
0
£
/3]
[ =
&
5
2
7]
c
g
E

0 A2

Phase difference (Anxdt)

FIG. 3B (Prior Art)



Patent Application Publication  Jan. 24,2008 Sheet 5 of 11 US 2008/0018839 A1

12
12

BP

4

- ¢ > o -
e & 2 ¢ 5 ¢ 2 0 0+ 4 4 0 * P s L b e s b
.

GP

T
.
-
-
.
.
.
.
-
+
+
-
-
-
*
.
-
-
.
L}
. .
-
14

.. LI IR SR A Y

v I ]
. . + LR IR . .
+ + 4 -
. . . . I . - - .
e o e
- * L I R I * -
v e e N . +
. * L K R R R 2 * *
. . A .
* - * P >
Ll 4 + 2 @
+ s e e e
* s ¢ 0
¢« o e s 0
*r *
LI R Y S
. e s
.. e
LK N 4
A
s
AN
+*
RIS
-
e e e e
- - —
IO
e e e e
+ .
I
s e s
+* + b+
L R 2 3
L I R 2
I
IS
e e
E R IR Y ) *
.
‘.
v L]
. & ¢ 4 & 9
- -
N
*
e e v e .
* *
IS
BT
- 4 e b
FIG.

3
-
*
+
+
+
+
.
4

B
t :
12\/\|_

12
Re



US 2008/0018839 A1

Jan. 24, 2008 Sheet 6 of 11

Patent Application Publication

91

(A

8l YA W
o \ e i o | ew |
o abetalnta o W R >
J— T I — _ =
" TR : ——~ T Eﬂ
..................... r ] N [ ov
om(v_ﬂ/ _mm om$> . o gy 9z
5 - - _
7 _ 7 | 7
ave i OpE ! Ure
IIIIIIIIIIIIIIIIIIIIIIII S IIIIII!%IIIIIIIIIIIIIIIVWI.....J....IIIIIIIIIIIIIIIII



Patent Application Publication  Jan. 24,2008 Sheet 7 of 11 US 2008/0018839 A1

12

. . e e r e L EPIESIEESEE TS

WP

s .3+ & o o ¢ & & b ¢ ¢ & ¢ ¢ 9 @ S ¢ 9 e 9+t TS

BP

b DA AN

6

FIG.

4 8 4 6 8 4 5 b 6 8 6 B D 6 2 AV A E b e

GP

RO

RP

L,

12
12

Re



Patent Application Publication  Jan. 24,2008 Sheet 8 of 11 US 2008/0018839 A1

-
- . s -
LIRS R
L
“ .o e
T e e
LR SR
+ . * .
- e e e e
+ LIRS
+ R I
R A A A I A A AR A
. . . LRI
LIRS L A A A I R AR
e s e e e ..
.. - “ s 6 s e -

- - * e v e
D A A

" .
+
.
»
*
.
.

.
.
.
.
-
-
.
-
.
.
+
.
.
-
*
.
-+
-
*
-
-+
-
-
-
.
FIG.

BRI .
e e b e
LEE R IR R O B N 2 2 J
e s 00 0 0 s 0. .
+ 44 s 4 e . LR IR K] -
0t et ettt ettt et —__———e—3 ——
v+ e z
e e o s . e s o 0 . et
SRR
. .
-

TF T3 55 F 33 ¥ 3 - .
L N R A AR SR IR A D R
.+ 0 .. .o -
e e e P A AN A A R IR
LI R I I I IR EIE IR IR I v e e e
+ . + D A A
s 4 e s . . -
LR AR L A I A Y
A O N I I B R A R R R + (Y +
R R L o
LI A A A IR I IR IR O L v . .
* s e I A A AR I S AR I
IR IR IR IR I N . .
I AR I R DO
I I A -
“« 0 . - ..
LR R IR AR AR 4+ e b

12
12



Patent Application Publication  Jan. 24,2008 Sheet 9 of 11 US 2008/0018839 A1

FIG. 8



Patent Application Publication  Jan. 24,2008 Sheet 10 of 11  US 2008/0018839 A1

9

14

L A I I I I I I I I R I I I S AN ]
L R A N A A A I I I I I A SR

FIG.

14

AN

40

+ s 0 . .
LI D R N N N N LR S RN NN A N R R N B
SRR IR DN R Y L A A A IR AR R AR S
RIS LIRS

12

14
Re (26)
Tr (28) — k
¢
b



Patent Application Publication  Jan. 24,2008 Sheet 11 of 11  US 2008/0018839 A1

10

FIG.

14

14

12



US 2008/0018839 A1

TRANSFLECTIVE LIQUID CRYSTAL
DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] (a) Field of the Invention

[0002] The invention relates to a transflective liquid crys-
tal display device having a high aperture ratio.

[0003] (b) Description of the Related Art

[0004] FIG. 1 shows a plan view illustrating a conven-
tional transflective liquid crystal display device 100. Refer-
ring to FIG. 1, a plurality of gate lines 102 are arranged
extending in a horizontal direction, and a plurality of data
lines 104 are arranged extending in a vertical direction, with
each two gate lines 102 intersected with two data lines 104
to define a block pixel area within which a red sub-pixel RP,
a green sub-pixel GP, or a blue sub-pixel BP is formed. Each
sub-pixel includes both a reflective region Re that reflects
ambient light and a transmissive region Tr that transmits
backlight.

[0005] FIG. 2 shows a cross-section taken along line A-A'
in FIG. 1. Referring to FIG. 2, part pixel area of each
sub-pixel is provided with a reflective electrode 106 made
from conductive metallic films to form the reflective region
Re, while the remaining area is provided with a transparent
electrode 108 made from transparent conductive films to
form the transmissive region Tr. When.represents a wave-
length of light, .n represents birefringence of liquid crystal,
dr is the cell gap in the reflective region Re, and dt is the cell
gap in the transmissive region Tr, the intensity of reflected
light in the reflective region Re becomes maximum when the
product .nxdr (phase difference) equals ./4. Relationship
between the product .nxdr and the intensity of reflection is
shown in FIG. 3A. In comparison, the intensity of transmit-
ted light in the transmissive region Tr becomes maximum
when the product .nxdt equals ./2. Relationship between the
product .nxdt and the intensity of transmission is shown in
FIG. 3B. Hence, as shown in FIG. 2, a flattened layer 110 is
additionally formed in the reflective region Re, and the
reflective electrode 106 is formed on the flattened layer 110
to allow different cell gaps for the reflective region Re and
the transmissive region Tr, so that light propagates in the
reflective region Re and in the transmissive region Tr may
achieve the same phase difference.

[0006] Since each sub-pixel that corresponds to a red color
filter 112R, green color filter 112G, or blue color filter 112B
is an independent addressable unit, each pixel area of the
sub-pixel is surrounded by an inter-pixel region having a
width d that insulates adjacent sub-pixels from each other.
Under the circumstance, on the flattened layer 110 two
reflective electrodes 1064 and 1065 that respectively belong
to two adjoining pixels RP and GP are spaced apart by an
interval d. However, since the inter-pixel region where no
electrode is formed does not contribute to the screen display,
a larger ratio of the inter-pixel region apparently decreases
the aperture ratio of a transflective liquid crystal display
device.

BRIEF SUMMARY OF THE INVENTION

[0007] Hence, an object of the invention is to provide a
transflective liquid crystal display device having a high
aperture ratio.

[0008] According the invention, the transflective liquid
crystal display device includes a plurality of picture ele-
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ments. Fach picture element has a reflective region and a
transmissive region, and the border between two adjoining
picture elements coincides with the interface between the
reflective region and the transmissive region that respec-
tively belong to the two adjoining picture elements. The
reflective electrode and the transparent electrode are formed
at different heights on a substrate, and the signal lines are
provided underneath the reflective electrode within the
reflective region.

[0009] Through the design of the invention, since the
reflective electrode and the transparent electrode are formed
at different heights, the height difference automatically insu-
lates adjoining picture elements from each other when the
border between two adjoining picture elements is designed
to coincide with the interface between the reflective region
and the transmissive region that respectively belong to
different picture elements. Hence, the inter-pixel region
exists in the conventional design can be eliminated to
increase the active display area and improve the aperture
ratio as a result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings which are given by way of
illustration only, and thus are not limitative of the present
invention, and wherein:

[0011] FIG. 1 shows a plan view illustrating a conven-
tional transflective liquid crystal display device.

[0012] FIG. 2 shows a cross-section taken along line A-A'
in FIG. 1.
[0013] FIG. 3A shows a curve diagram illustrating rela-

tionship between the phase difference .nxdr and the intensity
of reflected light in the reflective region.

[0014] FIG. 3B shows a curve diagram illustrating rela-
tionship between the phase difference .nxdt and the intensity
of transmitted light in the transmissive region.

[0015] FIG. 4 shows a plan view illustrating a transflective
liquid crystal display device according to an embodiment of
the invention.

[0016] FIG. 5 shows a cross-section taken along line B-B'
in FIG. 4.
[0017] FIG. 6 shows a plan view illustrating another

embodiment of the invention.
[0018] FIG. 7 shows a plan view illustrating another
embodiment of the invention.
[0019] FIG. 8 shows a plan view illustrating another
embodiment of the invention.
[0020] FIG. 9 shows a plan view illustrating another
embodiment of the invention.
[0021] FIG. 10 shows a plan view illustrating another
embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0022] FIG. 4 shows a plan view illustrating a transflective
liquid crystal display device 10 according to an embodiment
of the invention. FIG. 5 shows a cross-section taken along
line B-B' in FIG. 4. Referring to FIG. 4, a plurality of gate
lines 12 are arranged extending in a horizontal direction, and
a plurality of data lines 14 are arranged extending in a
vertical direction, with each two gate lines 12 intersected
with two data lines 14 to define a block pixel area. Note that,
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in this embodiment, the transflective liquid crystal display
device 10 is exemplified as a color active matrix type, so that
an independent addressable picture element of the display
device 10 is a red, green, or blue sub-pixel spread on the
block pixel area. Also, each of the sub-pixels RP, GP and BP
includes a reflective region Re and a transmissive region Tr.
[0023] FIG. 5 clearly illustrates the sectional structure of
a sub-pixel. On the transparent substrate 16, gate lines 12
(not shown) are formed, and a gate insulation layer 18 is
formed to cover the gate lines 12 and serves as an interlayer
insulating film between the gate lines 12 and the data lines
14. The data lines 14 are formed on the gate insulation layer
18, and a passivation layer 22 is formed on the gate
insulation layer 18 and covers the data lines 14. In each pixel
area, a flattened layer 24 is formed on the passivation layer
22 within part of the pixel area, and a plurality of reflective
electrodes 26 are formed on the flattened layer 24 to form the
reflective region Re. A plurality of transparent electrodes 28
are formed on the passivation layer 22 within the remaining
pixel area where no flattened layer 24 is provided to form the
transmissive region Tr. The reflective electrode 26 may be
made from conductive metallic films, and the transparent
electrode 28 may be made from transparent conductive films
such as indium tin oxide (ITO), indium zinc oxide (IZ0), or
aluminum zinc oxide (AZO) films. Further, the flattened
layer 24 may be made from insulation materials.

[0024] Since the reflective electrode 26 is formed on the
flattened layer 24 to allow different cell gaps for the reflec-
tive region Re and the transmissive region Tr, light propa-
gates in the reflective region Re and the transmissive region
Tr may achieve the same phase difference. In that case, a
drop surface 30 is formed due to the height difference
between a reflective electrode 26 and a transparent electrode
28 that are adjacent to each other. Further, on the transparent
substrate 32, a red, a green and a blue filters 34R, 34G and
34B are formed corresponding to the red, green, and blue
sub-pixels RP, GP and BP, respectively. A liquid crystal layer
36 is interposed between the transparent substrate 16 and the
transparent substrate 32.

[0025] As shown in FIG. 5, the border between two
adjoining sub-pixels (such as the border M-M' between the
red sub-pixel RP and the green sub-pixel GP) coincides with
the interface (the drop surface 30) between the transmission
region Tr of the red sub-pixel RP and the reflective region Re
of the green sub-pixel GP. Further, the metallic signal lines
such as data lines 14 are provided underneath the reflective
electrode 26 within the reflective region Re. Through the
design of the invention, since the reflective electrode 26 and
the transparent electrode 28 are formed at different heights,
the height difference automatically insulates adjoining pic-
ture elements from each other when the border between two
adjoining picture elements is designed to coincide with the
interface between the reflective region and the transmissive
region that respectively belong to the two adjoining picture
elements. Hence, the inter-pixel region exists in the conven-
tional design (shown in FIG. 2) can be eliminated to increase
the active display area and improve the aperture ratio as a
result. According to the experiment result proposed by the
inventor, the aperture ratio achieved by the invention
increases by 5% or more when compared with that of the
conventional design where the inter-pixel region requires a
width of 5 um.

[0026] Note that the design of the invention is not limited
to a RGB three-color transflective LCD. Alternatively, it
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may be also applied in a RGBW four-color transflective
LCD having red, green, blue and white sub-pixels RP, GP,
BP and WP, as shown in FIG. 6.

[0027] In the above embodiment, the sub-pixels are
arranged as multiple horizontal rows, and in each row the
block area of one sub-pixel in the vicinity of the border is
spread with an entire reflective region Re or an entire
transmissive region Tr. However, the distribution of the
reflective and transmissive regions in one sub-pixel is not
limited. For instance, as shown in FIG. 7, the block area of
the sub-pixel RP in the vicinity of the border N-N' between
two adjoining sub-pixels RP and GP is spread with alternate
reflective region Re and transmissive region Tr, which are
complementary to the alternate transmissive region Tr and
reflective region Re of the sub-pixel GP in the vicinity of the
border N-N' so that each of the three sections of the border
N-N' may coincide with the interface between a reflective
region Re and a transmissive region Tr. Note that, in this
embodiment, small cut off portions 38 where no electrode is
formed is provided to eliminate possible connection between
two distinct sub-pixels.

[0028] FIG. 8 shows a plan view illustrating another
embodiment of the invention. In this embodiment, the red,
green and blue sub-pixels RP, GP and BP are alternately
arranged both in the horizontal and vertical directions, and
the border between two adjoining sub-pixels in the horizon-
tal direction or between two adjoining sub-pixels in the
vertical direction coincides with the interface between a
reflective region Re and a transmissive region Tr. Further,
the gate lines 12 and the data lines 14 are formed within the
reflective region Re (i.e. between the reflective electrode 26
and the transparent substrate 16). Therefore, the inter-pixel
regions between two adjoining sub-pixels arranged in the
horizontal direction (inter-pixel region superposed on the
data lines 14) and between two adjoining sub-pixels
arranged in the vertical direction (inter-pixel region super-
posed on the gate lines 12) are both eliminated to further
increase the aperture ratio. Note that, in this embodiment,
small cut off portions 38 where no electrode is formed is also
provided to eliminate possible connection between two
distinct sub-pixels.

[0029] FIG. 9 shows a plan view illustrating another
embodiment of the invention. As shown in FIG. 9, each two
adjacent gate lines 12 are intersected with two data lines 14
to define a block pixel area, and bold solid lines indicate the
distribution area of a pixel electrode structure 40 that
includes both a reflective electrode 26 and a transparent
electrode 28; that is, the active display area of a sub-pixel.
In this embodiment, the pixel electrode structure 40 is not
distributed within the block area but shifted for a certain
distance along the extending direction of the gate line 12, so
that the pixel electrode structure 40 is partially outside the
block area and straddles the data line 14. Further, the border
between two adjoining sub-pixels coincides with the inter-
face between the reflective electrode 26 and the transparent
electrode 28 that respectively belong to the two adjoining
sub-pixels.

[0030] Alternatively, as shown in FIG. 10, the pixel elec-
trode structure 40 is not distributed within the block area but
shifted for a certain distance along the extending directions
of both the gate line 12 and the data line 14, so that the pixel
electrode structure 40 is outside the block area and straddles
both the gate line 12 and the data line 14. The misalignment
arrangement of the pixel electrode structure 40 in relation to
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the block pixel area such as shown in FIGS. 9 and 10 may
further improve the aperture ratio.

[0031] While the invention has been described by way of
examples and in terms of the preferred embodiments, it is to
be understood that the invention is not limited to the
disclosed embodiments. On the contrary, it is intended to
cover various modifications and similar arrangements as
would be apparent to those skilled in the art. Therefore, the
scope of the appended claims should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar arrangements.

What is claimed is:

1. A transflective liquid crystal display device comprises
a plurality of picture elements, each picture element having
a reflective region and a transmissive region, and the border
between two adjoining picture elements coinciding with the
interface between the reflective region and the transmissive
region that respectively belong to the two adjoining picture
elements.

2. The transflective liquid crystal display device as
claimed in claim 1, wherein the pixel area in the vicinity of
the border of either of the two adjoining picture element is
spread with an entire reflective region or an entire transmis-
sive region.

3. The transflective liquid crystal display device as
claimed in claim 1, wherein the pixel area in the vicinity of
the border of either of the two adjoining picture element is
spread with alternate reflective region and transmissive
region.

4. The transflective liquid crystal display device as
claimed in claim 1, wherein the picture elements include red,
green, and blue sub-pixels.

5. The transflective liquid crystal display device as
claimed in claim 1, wherein the picture elements include red,
green, blue and white sub-pixels.

6. The transflective liquid crystal display device as
claimed in claim 1, wherein each picture element includes a
plurality of signal lines, and the signal lines are formed
within the reflective region.

7. A transflective liquid crystal display device, compris-
ing:

a first and a second substrates facing to each other;

a liquid crystal layer interposed between the first and the

second substrates; and

a plurality of pixel electrode structures formed on the

second substrate, each of which is provided corre-
sponding to a picture element of the transflective liquid
crystal display device and comprises a reflective elec-
trode and a transparent electrode adjacent to each other;
wherein the reflective electrode and the transparent elec-
trode are formed at different heights on the second
substrate to form a plurality of drop surfaces that
construct the border of two adjoining picture elements.

8. The transflective liquid crystal display device as
claimed in claim 7, further comprising a flattened layer
formed on the second substrate, wherein the reflective
electrode is formed on the flattened layer to result in a height
difference between the reflective electrode and the transpar-
ent electrode.

9. The transflective liquid crystal display device as
claimed in claim 7, wherein the reflective electrode is made
from metallic films, and the transparent electrode is made
from indium tin oxide (ITO), indium zinc oxide (IZO), or
aluminum zinc oxide (AZO) films.
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10. The transflective liquid crystal display device as
claimed in claim 7, further comprising a plurality of signal
lines formed between the reflective electrode and the second
substrate.

11. The transflective liquid crystal display device as
claimed in claim 7, further comprising a plurality of gate
lines and data lines formed on the second substrate, with
each two gate lines intersected with two data lines to define
a block area within which the pixel electrode structure is
spread.

12. The transflective liquid crystal display device as
claimed in claim 7, further comprising a plurality of gate
lines and data lines formed on the second substrate, with
each two gate lines intersected with two data lines to define
a block area, and each pixel electrode structure being
positioned partially outside the block area and straddling a
gate line or a data line.

13. The transflective liquid crystal display device as
claimed in claim 7, further comprising a plurality of gate
lines and data lines formed on the second substrate, with
each two gate lines intersected with two data lines to define
a block area, and each pixel electrode structure being
positioned partially outside the block area and straddling a
gate line and a data line.

14. A transflective liquid crystal display device, compris-
ing:
a first and a second substrates facing to each other;

a liquid crystal layer interposed between the first and the
second substrates;

a plurality of first signal lines formed on the second
substrate;

a first dielectric layer formed on the second substrate and
covering the first signal lines;

a plurality of second signal lines formed on the first
dielectric layer;

a second dielectric layer formed on the first dielectric
layer and covering the second signal lines;

a flattened layer formed on part of the second dielectric
layer;

a plurality of reflective electrodes formed on the flattened
layer; and

a plurality of transparent electrodes formed on part of the
second dielectric layer where no flattened layer is
provided,

wherein the border between two adjoining picture ele-
ments of the transflective liquid crystal display device
coincides with the interface between the reflective
region and the transmissive region that respectively
belong to the two adjoining picture elements.

15. The transflective liquid crystal display device as
claimed in claim 14, wherein the first dielectric layer is a
gate insulation layer and the second dielectric layer is a
passivation layer.

16. The transflective liquid crystal display device as
claimed in claim 14, wherein the reflective electrode is made
from metallic films, and the transparent electrode is made
from indium tin oxide (ITO), indium zinc oxide (IZO), or
aluminum zinc oxide (AZO) films.

17. The transflective liquid crystal display device as
claimed in claim 14, wherein the flattened layer is made
from insulation materials.
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18. The transflective liquid crystal display device as
claimed in claim 14, wherein the first and the second signal
lines are formed between the reflective electrode and the
second substrate.

19. The transflective liquid crystal display device as
claimed in claim 14, wherein each two first signal lines are
intersected with two second signal lines to define a block
area within which a reflective electrode together with a
neighboring transparent electrode are spread.

20. The transflective liquid crystal display device as
claimed in claim 14, wherein each two first signal lines are
intersected with two second signal lines to define a block
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area, and a reflective electrode together with a neighboring
transparent electrode are positioned partially outside the
block area and straddles a gate line or a data line.

21. The transflective liquid crystal display device as
claimed in claim 14, wherein each two first signal lines are
intersected with two second signal lines to define a block
area, and a reflective electrode together with a transparent
electrode are positioned partially outside the block area and
straddles a gate line and a data line.
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