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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD
[0001] The present invention relates to a liquid crystal dis-
play device.
[0002] The subject application claims priority based on the

patent application No. 2012-243800 filed in Japan on Nov. 5,
2012 and incorporates by reference herein the content
thereof.

BACKGROUND ART

[0003] Lateral electric field type liquid crystal display
devices such as represented by IPS (in-plane switching) and
FFS (fringe-field switching) types have been known as one
form of liquid crystal display device (Refer to Patent Docu-
ment 1). In recent years, development has progressed regard-
ing liquid crystal display devices having a GOA (gate-on-
array) structure, in which a monolithic structure is made by
integrating onto an array substrate a shift register and a gate
line group that inputs control signals to the shift register (refer
to Patent Document 2). The GOA structure is variously
referred to as being gate driverless or having a panel-embed-
ded gate driver (gate-in-panel).

PRIOR ART DOCUMENT
Patent Documents

[Patent Document 1] Japanese Patent Application Publication
No. 2005-275054

[Patent Document 2] Japanese Patent Application Publication
No. 2003-222891

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0004] In a lateral electric field type liquid crystal display
device, because electrodes are not formed on the opposing
substrate side, potential fluctuation might occur on the oppos-
ing substrate side caused by array substrate potential fluctua-
tion, thereby leading to possible light leakage at the periph-
eral edge part of the display region. In a liquid crystal display
device having a GOA structure, a strong electric field is gen-
erated from the shift register and the surrounding gate line
group (hereinabove referred to as the “GOA circuitry”).
Because the GOA circuitry is formed to be narrow and long
along one side of the display region, light leakage tends to
become noticeable.

[0005] Patent Document 1 describes the provision of a con-
ductive layer (shield electrode) above the lead wires in the
vicinity of the gate terminals. This constitution is an effective
means of suppressing potential fluctuation on the opposing
substrate. However, if the same type of structure is applied to
a device such as the GOA circuitry, which is required to
operate at high speeds, parasitic capacitances occurring
between the shield electrode and the GOA circuitry cause
signal delay and a voltage drop, so that there is a danger of
problems such as a loss of operating margin and an increase in
the power consumption of the GOA circuitry.

[0006] An object of the present invention is to provide a
liquid crystal display device capable of suppressing light
leakage in peripheral part of the display region, while sup-
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pressing a reduction in the operating margin and an increase
in the power consumption of the GOA circuitry.

Means to Solve the Problem

[0007] A first aspect of the present application is a liquid
crystal display device including: a first substrate; and a sec-
ond substrate, the first substrate and the second substrate
being disposed in opposition to one another, wherein, on an
opposing surface between the first substrate and the second
substrate, a pixel electrode, a common electrode, a shift reg-
ister, a clock signal line, and a power supply line are provided,
at the first substrate, a shield electrode is provided above the
shift register and the power supply line, and the shield elec-
trode is not provided above the clock signal line.

[0008] Theshield electrode may include: a first shield elec-
trode part provided above the shift register; and a second
shield electrode part provided above the power supply line,
wherein the first shield electrode part may be connected to a
common trunk line, the common trunk line supplying a com-
mon signal to the common electrode, and wherein the second
shield electrode part may be connected to a ground electrode.

[0009] A region may exist, the region being that the shield
electrode is not provided in at least a part above the shift
register and the power supply line.

[0010] Atleastapart of the shield electrode may be formed
of the same material as the pixel electrode or the common
electrode.

[0011] The shield electrode may counsist of: a first layer
formed of the same material as the pixel electrode; and a
second layer formed of the same material as the common
electrode.

[0012] A second aspect of the present invention is a liquid
crystal display device including: a first substrate; and a sec-
ond substrate, the first substrate and the second substrate
being disposed in opposition to one another, wherein, on an
opposing surface between the first substrate and the second
substrate, a pixel electrode, a common electrode, a shift reg-
ister, a clock signal line, and a power supply line are provided,
at the first substrate, a shield electrode is provided above the
shift register, the clock signal line, and the power supply line,
and a region exists, the region being that the shield electrode
is not provided in at least a part above the clock signal line.

[0013] Theshield electrode may include: a first shield elec-
trode part provided above the shift register; and a second
shield electrode part provided above the power supply line;
and a third shield electrode part provided above the clock
signal line, wherein the shift register and the power supply
line may neighbor and sandwich the clock signal line, and
wherein the first shield electrode part and the second shield
electrode part may be connected by the third shield electrode
part.

[0014] A region may exist, the region being that the shield

electrode is not provided in at least a part above the shift
register and the power supply line.

[0015] Atleastapart of the shield electrode may be formed
of the same material as the pixel electrode or the common
electrode.

[0016] The shield electrode may comnsist of: a first layer
formed of the same material as the pixel electrode; and a
second layer formed of the same material as the common
electrode.
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Effect of the Invention

[0017] According to an aspect of the present invention, it is
possible to provide a liquid crystal display device capable of
suppressing light leakage in peripheral part of the display
region, while suppressing a reduction in the operating margin
and an increase in the power consumption of the GOA cir-

cuitry.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a simplified drawing of a liquid crystal
display device of a first embodiment.

[0019] FIG. 2 is a simplified drawing of a shift register
included in a gate driver.

[0020] FIG. 3 is a timing diagram showing the operation of
the shift register.

[0021] FIG. 4 is an equivalent circuit diagram of each reg-
ister stage of the shift register.

[0022] FIG.5is a timing diagram showing the operation of
each stage of the register.

[0023] FIG. 6 isa plan view and a cross-sectional view of a
liquid crystal display device showing the constitution in the
vicinity of the shift register.

[0024] FIG.7is aplan view showing the constitution in the
vicinity of the shift register of a liquid crystal display device
of a second embodiment.

[0025] FIG. 8is a plan view showing the constitution in the
vicinity of the shift register of a liquid crystal display device
of a third embodiment.

[0026] FIG.9is aplan view showing the constitution in the
vicinity of the shift register of a liquid crystal display device
of a fourth embodiment.

[0027] FIG. 10 is a drawing showing a variation of the
cross-sectional structure of the shield electrode.

[0028] FIG. 11 is a drawing describing an embodiment.

EMBODIMENT(S) FOR CARRYING OUT THE
INVENTION

First Embodiment

[0029] FIG. 1 is a simplified drawing of a liquid crystal
display device 1 of the first embodiment.

[0030] The liquid crystal display device 1 has a liquid crys-
tal panel 100 and a flexible printed board 103 connected to a
terminal part 101¢ of the liquid crystal panel 100.

[0031] Theliquid crystal panel 100 has a first substrate 101,
a second substrate 102 opposite the first substrate 101, and a
liquid crystal layer 109 sandwiched between the first sub-
strate 101 and the second substrate 102. A display region
100A constituted by a plurality (in FIG. 1 mxn) of pixels 115
is provided in the center part of the region in which the first
substrate 101 and second substrate 102 are in opposition to
oneanother. In the display region 100A, a plurality (in FIG. 1,
n) of gate lines 110 extending in the horizontal direction and
a plurality (in FIG. 1, m) of data lines 111 extending in the
vertical direction are provided on the first substrate 10 in a
matrix arrangement when seen in plan view. A pixel 115
corresponding to one of the colors red, green, and blue is
provided at each intersection between a gate line 110 and a
data line 111. A plurality of pixels 115 are provided in a
matrix arrangement in the horizontal and vertical directions,
this plurality of pixels 115 forming the display region 100A.
[0032] Each pixel is provided with a pixel electrode 157
and a common electrode 155. The pixel electrode 157 and the
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common electrode 155 are both provided on the first substrate
101. The liquid crystal display device 1 is a lateral electric
field type liquid crystal display device that controls the ori-
entation of a liquid crystal layer by an electric field (lateral
electric field) generated between the pixel electrodes 157 and
the common electrodes 155. An IPS (in-plane switching) or
FFS (fringe-field switching) type can be used as the lateral
electrical field scheme. In the case of the present embodi-
ment, for example, the FFS type is used.

[0033] A gate driver 104 is provided in a peripheral edge
part of the display region 100A of the region of opposition
between the first substrate 101 and the second substrate 102.
The gatedriver 104 includes a shift register 130. A plurality of
gate lines 110 are connected to the shift register 130. Gate
signals G1,G2,G3, .. ., Gnoutput from the shift register 130
to the gate lines 110 are supplied to the pixels 115 via thin-
film transistors 112. The gate driver 104 includes a plurality
of thin-film transistors and interconnects, these thin-film tran-
sistors and interconnects being formed simultaneously and in
the same process step with the formation of the thin-film
transistors 112 and interconnects 111 and 112 formed on the
pixels 115. The liquid crystal display device 1 has a GOA
(gate-on-array) structure, in which a gate driver 104 is inte-
grally (monolithically) formed over the first substrate 101.
[0034] The gate driver 104 has connected thereto a gate line
group 116 formed by a plurality of interconnects. Each of the
power supply voltage VSS and various control signals such as
the clock signals CK1 and CK2 are supplied to the gate driver
104 through the interconnects of the gate line group 116, via
the flexible printed board 103. The gate line group 116 is
connected to the gate driver control and power supply units
(not shown) and the like via the flexible printed board 103.
The gate driver 104 inputs these signals and outputs the gate
signals G1, G2, G3, . . ., Gn to the gate lines 110 at a
prescribed timing. The gate signals G1, G2, G3, ..., Gnare
for selectively switching, in units of rows, the thin-film tran-
sistors 112 within a plurality of pixels 115 connected to one
gate line 110. Each of the gate signals G1, G2, G3, . . ., Gnare
sequentially supplied from the gate driver 104 to the n gate
lines 110 for a prescribed amount of time each. Based on an
image signal, data signals S1, S2, S3, ..., Sm responsive to
the display are supplied via the data lines 111 to thin-film
transistors 112 selected by the gate signals G1, G2, G3, . . .,
Gn.

[0035] In the first substrate 101, the part that extends out-
side of the second substrate 102 is a terminal part 1014 to
which the flexible printed board 103 is connected. The end
parts of each line included in the gate line group 116 are
connected to a control line external terminal 120 provided in
the terminal part 101a. The end parts of each of the plurality
of data lines 111 are connected to the data line external
terminals 122 provided in the terminal part 101a. The end
parts of the common trunk line 114 connected to each of the
pixel 115 common electrodes 155 are connected to the com-
mon trunk line external terminal 121 provided in the terminal
part 101a. In the terminal part 1014, the plurality of external
terminals corresponding to each line (the control line external
terminals 120, the common trunk line external terminal 121,
and the data line external terminal 122) are arranged in the
horizontal direction along one side of the first substrate 101.
[0036] The flexible printed board 103 provides relaying
between the first substrate 101 and a control board (not
shown). The flexible printed board 103 is constituted to
include a data driver 105 mounted by atechnique such as TAB
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or COF. The data driver 105 inputs an image signal, various
clock signals, and various control signals supplied by the data
line group 118 from a non-illustrated data driver control unit
or the like and outputs the data signals S1, S2, S3, ..., Sm
corresponding to the image signal to the prescribed data lines
111 at a prescribed timing.

[0037] A gate line group 117 for the purpose of supplying
various control signals, such as clock signals to the gate driver
104 is provided on the flexible printed board 103. In the
terminal part 101a, the gate line group 117 is connected to the
control line external terminal 120 via a conductive member
123 made of an ACF (anisotropic conductive film). A plural-
ity of lines supplied with the data signals S1,S2, S3,...,Sm
from the data driver 105 are provided on the flexible printed
board 103. These lines are also connected to the data line
external terminals 122 via the conductive member 123.

[0038] FIG. 2 is a simplified drawing of the shift register
130 included in the gate driver.

[0039] Theclock signal lines 131 and 132 for supplying the
clock signals CK1 and CK2, and the power supply line 133
for supplying the power supply voltage VSS and the like are
connected to the shift register 130. The gate line group 116
(refer to FIG. 1) is constituted by the clock signal lines 131
and 132 and the power supply lines and the like. Lines and the
like for supplying a gate start pulse GSP to the shift register
130 are included in the gate line group 116. The GOA cir-
cuitry 125 is constituted by the shift register 130 and the gate
line group.

[0040] The shift register 130 has a plurality of registers
SR1, SR2, SR3, SR4, and so on that are mutually cascade-
connected. Each register SRk (where k is a natural number
from 1to k) has a setterminal SET, an output terminal GOUT,
a reset terminal RESET, a low power supply input terminal
VSS, and clock input terminals CKA and CKB. The output
signal GOUT (represented by the reference number of the
output terminal) of the previous stage of register SRk-1 is
input to the set terminal SET of each register SRk (k=2). A
gate start pulse GSP is input to the set terminal SET ofthe first
stage register SR1. The output terminal GOUT outputs the
output signal Gk to the corresponding gate line. The output
signal GOUT of the next stage of register SRk+1 is input to
the reset terminal RESET. The Low power supply voltage
(hereinafter, VSS may be referred to as the Low power supply
voltage), which is the power supply voltage VSS of the low
potential side in each stage of the SRk, is input to the Low
power supply input terminal VSS. The clock signal CK1 is
input to one of the clock input terminal CKA and the clock
input terminal CKB, with the clock signal CK2 being input to
the other thereof, so that, between neighboring registers, the
clock signal input to the clock input terminal CK A alternately
switches with the clock signal CK2 input to the clock input
terminal CKB.

[0041] The phase relationship between the clock signal
CK1 and the clock signal CK2, as shown in FIG. 3, is com-
plimentary, so that the active clock pulse periods (the high-
level periods in this case) do not mutually overlap. The high-
level side (active side) voltage of the clock signals CK1 and
CK2 is VGH and the low-level side (inactive side) voltage
thereof'is VGL. The Low power supply voltage VSS is equal
to the low-level side voltage VGL of the clock signals CK1
and CK2. Although in this example, the phases of the clock
signals CK1 and CK2 are reversed, a relationship is possible
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in which the active clock pulse period of one of the clock
signals is enclosed within the inactive period of the other
clock signal.

[0042] FIG. 4isanequivalent circuit diagram of each ofthe
registers SRk of the shift register.

[0043] A register SRk has the five thin-film transistors T1,
T2, T3, T4, and T5 and the capacitance C1. Although the
thin-film transistors T1, T2, T3, T4, and T5 are, for example,
n-channel type thin-film transistors, p-channel types or com-
plimentary types may be used. A known semiconductor mate-
rials such as amorphous silicon, polysilicon, or an oxide
semiconductor (for example, IGZ0O) can be applied as the
material of the thin-film transistors.

[0044] In the thin-film transistor T1, the gate and drain are
connected to the set terminal SET and the source is connected
to the gate of the thin-film transistor T5. In the thin-film
transistor T5 that is the output transistor of the register SRX,
the drain is connected to the clock input terminal CK A and the
source is connected to the output terminal GOUT. That is, the
thin-film transistor T5, as a transfer gate, either passes or
blocks the clock signal input to the clock input terminal CKA.
The capacitance C1 is connected between the gate and source
of the thin-film transistor T5. The gate of the thin-film tran-
sistor T5 and nodes at the same potential are called netA.
[0045] Inthe thin-film transistor T3 the gate is connected to
the reset terminal RESET, the drain is connected to the node
netA, and the source is connected to the Low power supply
input terminal VSS. In the thin-film transistor T4, the gate is
connected to the reset terminal RESET, the drain is connected
to the output terminal GOUT, and the source is connected to
the Low power supply input terminal VSS. In the thin-film
transistor T2, the gate is connected to the clock terminal CKB,
the drain is connected to the output terminal GOUT, and the
source is connected to the Low power supply input terminal
VSS.

[0046] The operation of the register SRk will be described
using FIG. 5.
[0047] Until a shift pulse is input to the set terminal SET,

the thin-film transistors T4 and T5 are in the high-impedance
state and the thin-film transistor T2 goes into the on state each
time the clock signal input from the clock input terminal CKB
changes to the high level, the output terminal GOUT holding
the low state during this period.

[0048] Ifthe output sighal GOUT gate signal of the previ-
ous stage, which is the shift pulse, is input to the set terminal
SET, the register SRk goes into the period in which the output
pulse is generated, the thin-film transistor T1 switching to the
on state and the capacitance C1 charging. By the charging of
the capacitance C1, with the high level of the gate signal as
VGH and the threshold voltage of the thin-film transistor T1
as Vth, the potential of the node netA rises up to VGH-Vth.
As a result, the thin-film transistor TS goes into the on state,
and the clock signal input from the clock input terminal CK A
appears at the source of the thin-film transistor T5, but at the
instant that the clock pulse (high level) is input to the clock
input terminal CKA, the potential at the node netA jumps
upward because of the bootstrap effect of the capacitance C1,
so that thin-film transistor T5 obtains a large overdrive volt-
age. This causes the potential level of VGH of the input clock
pulse to be propagated to the output terminal GOUT of the
register SRk and output, thereby becoming the gate signal Gk
(output signal GOUT pulse).

[0049] When the input of the gate signal to the set terminal
SET ends, the thin-film transistor T1 goes into the off state.
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Then, because the node netA and the output terminal GOUT
of the stage SRk go into the floating state so that the holding
of the electric charge is released, the gate signal Gk+1 of the
next stage register SRk+1, as the reset pulse input to the reset
terminal RESET, places the thin-film transistors T3 and T4
into the on state, thereby connecting the node netA and the
output terminal GOUT to the Low power supply voltage VSS.
This sets the thin-film transistor T5 to the off state. When the
reset pulse input ends, the period in which the register SRk
generates an output pulse ends, and the output terminal
GOUT goes into the Low holding period again.

[0050] In this manner, the gate signal Gk is sequentially
output to each of the gate lines, as shown in FIG. 3.

[0051] In this case, in a lateral electric field type liquid
crystal display device having a GOA structure, the electric
field generated from the GOA circuitry causes a potential
fluctuation in the second substrate, which is the opposing
substrate, so that light leakage might occur at the peripheral
edge part of the display region. For this reason, in the present
embodiment, as shown in FIG. 6, shield electrodes 135 and
136 that shield the electric field generated from the GOA
circuitry 125 are provided above the GOA circuitry 125 on the
first substrate (liquid crystal layer side).

[0052] TheGOA circuitry 125 (gate line group) includes, in
addition to clock signal lines 131 and 132 and the power
supply line 133, a line for inputting the gate start pulse GSP to
the shift register 130. Light leakage, which presents a prob-
lem, is light leakage extending as a stripe along one side of the
display region 100A. For this reason, in the present embodi-
ment, the parts to be shielded by the shield electrode are the
shift register, the clock signal lines 131 and 132, and the
power supply line 133 provided along one side of the display
region.

[0053] FIG. 6(a)is a plan view of the liquid crystal display
device 1, showing the constitution in the vicinity of the shift
register 130. FIG. 6(b) is a cross-sectional view of the liquid
crystal display device 1 along the line A-A in FIG. 6(a).

[0054] In FIG. 6(a) and FIG. 6(b), the reference symbol
100B indicates a part of the region of opposition between the
first substrate 101 and the second substrate 102 positioned to
the outside of the display region 100A (the so-called frame
edge region).

[0055] The first substrate 101 has a transparent main sub-
strate 150 made of glass, quartz, plastic, or the like as a base.
A first interconnect layer 151 is formed on the inner surface
side (liquid crystal layer 109 side) of the main substrate 150.
A first insulating layer 152 made of a transparent insulating
material such as silicon oxide is formed so as to cover the first
interconnect layer 151.

[0056] The first interconnect layer 151 includes the gates
and gate of the thin-film transistors included in the display
region 100A and the shift register 130 and the gate lines. The
first interconnect layer 151 includes the second clock signal
line 132, the first clock signal line 131, and the power supply
line 133 of the gate line group. The second clock signal line
132, the first clock signal line 131, and the power supply line
133 are disposed on the other side from the display region
100A, sandwiching the shift register 130 therebetween.
Although in the present embodiment the second clock signal
line 132, the first clock signal line 131, and the power supply
line 133 are disposed in this sequence starting from the side
closest to the shift register 130, the sequence of these inter-
connects s not restricted to this sequence.
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[0057] A second interconnect layer 153 is formed on the
first insulating layer 152. A second insulating layer 154 made
of a transparent conductive material such as silicon oxide is
formed so as to cover the second interconnect layer 153. A
common electrode 155 made of a transparent conductive
material such as ITO and the shield electrodes 135 and 136
are formed on the second insulating layer 154. A third insu-
lating layer 156 made from a transparent insulating material
such as silicon oxide is formed so as to cover the common
electrode 155 and the shield electrodes 135 and 136. A pixel
electrode 157 made from a transparent conductive material
such as 1TO is formed on the third insulating layer 156.
[0058] The second interconnect layer 154 includes sources
and drains of thin-film transistors and data lines, which are
included in the display region 100A and shift register 130.
The common electrode 155 and the shield electrodes 135 and
136 are formed of the same material. The common electrode
155 is formed over the entire surface of the display region
100A, and serves as a common electrode for each pixel. The
common electrode 155 and the shield electrodes 135 and 136
are made simultaneously by forming a transparent conductive
material such as ITO over the entire substrate surface, this
being patterned.

[0059] The shield electrodes 135 and 136 include the first
shield electrode part 135 formed above the shift register 130
and the second shield electrode part 136 formed above the
power supply line 133. In the case of the present embodiment,
the shield electrodes 135 and 136 are provided only over the
shift register 130 and power supply line 133 and are not
provided over the clock signal lines 131 and 132. The shift
register 130 and the power supply line 133 neighbor and
sandwich the clock signal lines 131 and 132, and the first
shield electrode part 135 and the second shield electrode part
136 are mutually separated.

[0060] If only the effect of electric field shielding is con-
sidered, it is desirable to shield all of the GOA circuitry 125
by a shield electrode. However, because parasitic capaci-
tances occur between a shield electrode and the shift register
130 and gate line group, a delay occurs in the signal control-
ling the shift register 130 or a voltage drop occurs, leading to
the risk of a decrease in the operating margin or increase in
power consumption of the shift register 130.

[0061] For this reason, in the present embodiment, rather
than disposing a shield electrode above the clock signal lines
131 and 132, the shield electrodes 135 and 136 are selectively
disposed over the power supply line 133 that supplies a low-
potential direct-current voltage and the shift register 130.
Doing this reduces the influence of signal delay and sup-
presses the problems of a decrease in operating margin or an
increase in power consumption.

[0062] The potential onthe shield electrodes 135 and 136 is
preferably set in the approximate vicinity of the average
potential of the display region 100A. The average potential of
the display region 100A is approximately in the vicinity of the
potential of common electrode 155. For this reason, it is
preferable that a signal is applied to the shield electrodes 135
and 136 such that they take on the same potential as the
common electrode 155.

[0063] In the case of the present embodiment, because the
first shield electrode part 135 is formed so as to neighbor the
display region 1004, the first shield electrode part 135 is
connected to the common electrode 155 that is positioned in
the peripheral edge part of the display region 100A and the
common trunk line 114 (refer to FIG. 1) that supplies a
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common signal to the common electrode 155. Because the
second shield electrode part 136 is formed so as to be sepa-
rated from the first shield electrode part 135, it is connected to
a non-illustrated ground electrode, separate from the first
shield electrode part 135.

[0064] Although the potentials of the clock signal lines 131
and 132 are constantly fluctuating, viewed macroscopically,
the fluctuation takes a central potential. Because this potential
is generally close to the average potential of the display region
100A, the influence on the display by potential fluctuation on
the second substrate 102 causing the clock signal lines 131
and 132 is small.

[0065] The second substrate 102 has a transparent main
substrate 160 made of glass, quartz, plastic, or the like as a
base. A black matrix 161, a color filter 162, and an overcoat
layer 163 are laminated on the inner surface side (liquid
crystal layer 109 side) of the main substrate 160. In contrast to
the first substrate 101, on which the pixel electrodes 157 and
common electrode 155 are formed, electrodes for fixing the
potential are not formed on the second substrate 102. For this
reason, there is a tendency to be influenced by the potential
fluctuation on the first substrate 101 side. In the present
embodiment, however, because the shield electrodes 135 and
136 that shield the electric field of the GOA circuitry 125 are
formed on the first substrate 101 side, there is not great a
change in the potential of the second substrate 102 in the
vicinity of the display region 100A and the influence on the
display is small.

[0066] As described above, according to the liquid crystal
display device 1 of the present embodiment, because the
shield electrodes 135 and 136 are formed above the GOA
circuitry 125, which has a potential that greatly differs with
respect to the average potential of the display region 100A, it
is possible to suppress the occurrence of stripe-shaped light
leakage in the peripheral edge part of the display region 100A.
Because the shield electrodes 135 and 136 are selectively
disposed above the shift register 130 and the power supply
line 133 that have a relatively large influence on the display
and are not disposed above the clock signal lines 131 and 132
that have a relatively small influence on the display, it is
possible to effectively suppress the occurrence of light leak-
age, while reducing as much as possible the problems of
signal delay and increased power consumption caused by
parasitic capacitances with respect to the shield electrodes
135 and 135.

[0067] Although in the present embodiment the shield elec-
trodes 135 and 136 are provided above only the shift register
130 and the power supply line 133 and not provided above the
clock signal lines 131 and 132, the shield electrode constitu-
tionis not restricted to this. There may exist a region above the
clock signal lines 131 and 132 in which a shield electrode is
not provided, and it is not absolutely necessary that all of the
clock signal lines 131 and 132 be covered by a shield elec-
trode.

[0068] Also, in the present embodiment, in order that the
potentials on the first shield electrode part 135 and the second
shield electrode 136 approach the average potential in the
display region 100A, the first shield electrode part 135 is
connected to the common trunk line 114 and the second shield
electrode part 136 is connected to the ground electrode. How-
ever, the lines for inputting signals to the first shield electrode
part 135 and the second shield electrode part 136 may be
provided separately from the common trunk line 114 and the
ground electrode.
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[0069] Also, although in the present embodiment the power
supply line 133 is disposed to the outside of the clock signal
lines 131 and 132 (the side opposite from the display region
100A), it may be disposed at a different position, for example
between the shift register 130 and the display region 100A. In
this case, rather than separating them, it is possible to form as
one the first shield electrode part 135 that covers over the shift
register 130 and the second shield electrode part 136 that
covers over the power supply line 133.

[0070] Also, although the present embodiment has shown
the example of there being two clock signal lines, 131 and
132, the number of clock signal lines is not restricted to this.
The number of clock signal lines may be four, six, eight, orthe
like.

[0071] Also, although in the present embodiment the gate
driver 104 is disposed on only one side of the display region
100A, the gate driver 104 may be disposed on two sides, left
and right, of the display region 100A.

Second Embodiment

[0072] FIG. 7is a plan view showing the constitution in the
vicinity of the shift register 130 in a liquid crystal display
device 2 of the second embodiment.

[0073] Constituent elements of the present embodiment
that are in common with those of the first embodiment are
assigned the same reference symbols, and the descriptions
thereof are omitted.

[0074] The points of difference of the present embodiment
with respect to the first embodiment are the existence of a
region above the shift register 130, the clock signal lines 131
and 132, and the power supply line 133 on the first substrate
101 inwhich shield electrodes 135, 136 and 139 are provided,
and on at least a part above the clock signal lines 131 and 132
in which a shield electrode is not provided.

[0075] The shield electrode of the present embodiment
includes the first shield electrode 135 provided above the shift
register 130, the second shield electrode 136 provided above
the power supply line 133, and a third shield electrode 139
provided above the clock signal lines 131 and 132. The shift
register 130 and the power supply line 133 neighbor and
sandwich the clock signal lines 131 and 132, and the first
shield electrode 135 and second shield electrode 136 are
connected by the third shield electrode 139.

[0076] The shield electrode parts 135, 136, and 139 are
connected to the common electrode 155 (refer to FIG. 1) and
to the common trunk line 114 (refer to FIG. 1). The common
electrode 155 and the shield electrode parts 135,136, and 139
are formed simultaneously by forming a transparent conduc-
tive material such as ITO over the entire substrate surface, this
being patterned.

[0077] The third shield electrode part 139, seen from the
normal direction of the first substrate, is preferably disposed
at a position that does not overlap with lines that connect the
clock signal lines 131 and 132 with the shift register 130.
[0078] In the present embodiment as well, the same effect
as the first embodiment is achieved. Compared with the first
embodiment, although because the occurrence of parasitic
capacitances between the clock signal lines 131 and 132 and
the third shield electrode part 139 there is a greater tendency
for problems of signal delay and increased power consump-
tion to occur, because a part over the clock signal lines 131
and 132 is covered by the third shield electrode 139, the
electric field shielding effect is greater thanin the constitution
of the first embodiment. The constitution of the present
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embodiment is also possible, depending upon the situation of
occurrence of light leakage and the demanded performance
(operating margin and power consumption).

Third Embodiment

[0079] FIG. 8is a plan view showing the constitution in the
vicinity of the shift register 130 in a liquid crystal display
device 3 of the third embodiment.

[0080] Constituent elements of the present embodiment
that are in common with those of the first embodiment are
assigned the same reference symbols, and the descriptions
thereof are omitted.

[0081] The point of difference of the present embodiment
with respect to the first embodiment is the existence of a
region over at least a part of the shift register 130 and the
power supply line 133 in which a shield electrode is not
provided.

[0082] The first shield electrode part 140 and the second
shield electrode part 141 are constituted, for example, by a
conductive layer formed as a mesh (a matrix or a holed
configuration). Although in the present embodiment both the
first shield electrode part 140 and the second shield electrode
part 141 are formed as meshes (matrices or holed configura-
tions), the shield electrode part formed as a mesh may be
either one of the first shield electrode part or the second shield
electrode part.

[0083] When the first shield electrode part 140 is formed as
amesh, it is preferable, when viewed from the normal direc-
tion of the first substrate, that apertures be selectively pro-
vided in the shield electrode at positions overlapping with
lines connecting the clock signal lines 131 and 132 with the
shift register 130 and positions overlapping with electrode
parts in the floating state, and that apertures not be provided in
the shield electrode at positions overlapping with lines con-
necting the power supply line 133 and the shift register 130.
[0084] Inthe present embodiment as well, the same effect is
achieved as in the first embodiment. Although because, com-
pared to the first embodiment, the surface area of the shield
electrode parts 140 and 141 is small, the electric field shield-
ing effect is smaller, because the parasitic capacitances
between the shield electrode parts 140 and 141 and the GOA
circuitry 125 are smaller, problems of signal delay and
increased power consumption are suppressed. The constitu-
tion of the present embodiment is also possible, depending
upon the situation of occurrence of light leakage and the
demanded performance (operating margin and power con-
sumption).

Fourth Embodiment

[0085] FIG.9is aplan view showing the constitution in the
vicinity of the shift register 130 of a liquid crystal display
device 4 of the fourth embodiment.

[0086] Constituent elements of the present embodiment
that are in common with those of the second embodiment are
assigned the same reference symbols and the detailed
descriptions thereof are omitted.

[0087] The point of difference of the present embodiment
with respect to the second embodiment is the existence of a
region over at least a part above the shift register 130 and the
power supply line 133 in which a shield electrode is not
provided.

[0088] The first shield electrode part 142 and the second
shield electrode part 143 are constituted, for example, by a
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conductive layer formed as a mesh (a matrix or a holed
configuration). Although in the present embodiment both the
first shield electrode part 142 and the second shield electrode
part 143 are formed as meshes (matrices or holed configura-
tions), the shield electrode part formed as a mesh may be
either one of the first shield electrode part or the second shield
electrode part.

[0089] When the first shield electrode part 142 is formed as
amesh, it is preferable, when viewed from the normal direc-
tion of the first substrate, that apertures be selectively pro-
vided in the shield electrode at positions overlapping with
lines connecting the clock signal lines 131 and 132 with the
shift register 130 and at positions overlapping with electrode
parts in the floating state, and that apertures not be provided in
the shield electrode at positions overlapping with lines con-
necting the power supply line 133 and the shift register 130.
[0090] The shield electrodes in the present embodiment
include the first shield electrode part 142 provided above the
shift register 130, the second shield electrode part 143 pro-
vided above the power supply line 133, and the third shield
electrode part 144 provided above the clock signal lines 131
and 132. The shift register 130 and the power supply line 133
neighbor and sandwich the clock signal lines 131 and 132,
and the first shield electrode part 142 and second shield elec-
trode part 143 are connected by the third shield electrode part
144.

[0091] The shield electrode parts 142, 143, and 144 are
connected to the common electrode (refer to FIG. 1) and the
common trunk line 114 (refer to FIG. 1). The common elec-
trode 155 and the shield electrode parts 142, 143, and 144 are
formed simultaneously by forming a transparent conductive
material such as ITO over the entire substrate surface, this
being patterned.

[0092] The third shield electrode part 144, seen from the
normal direction of the first substrate, is preferably disposed
at a position that does not overlap with lines that connect the
clock signal lines 131 and 132 with the shift register 130.
[0093] In the present embodiment as well, the same effect
as the second embodiment is achieved. Although because,
compared to the second embodiment, the surface area of the
shield electrode parts 142 and 143 is small, the electric field
shielding effect is smaller, because the parasitic capacitances
between the shield electrode parts 142 and 143 and the GOA
circuitry 125 are smaller, problems of signal delay and
increased power consumption are suppressed. The constitu-
tion of the present embodiment is also possible, depending
upon the situation of occurrence of light leakage and the
demanded performance (operating margin and power con-
sumption).

Fifth Embodiment

[0094] FIG. 10(a) to FIG. 10(c) are drawings showing
variations of the cross-sectional structures of the shield elec-
trodes. These variations are applicable to the liquid crystal
devices of the first embodiment to fourth embodiment.
[0095] Constituent elements of the present embodiment
that are in common with those of the first embodiment to the
fourth embodiment are assigned the same reference symbols,
and the detailed descriptions thereof are omitted.

[0096] FIG. 10(a) is an example of the constitution of the
liquid crystal display device 5 in which the shield electrodes
(the first shield electrode part 180 and the second shield
electrode part 181) are formed of the same material as the
pixel electrode 157. Although the third shield electrode part is
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not shown in FIG. 10(a), if the third shield electrode part
exists, it is also formed of the same material as the pixel
electrode 157. The pixel electrode 157 and these shield elec-
trode parts are formed simultaneously by forming a transpar-
ent conductive material such as ITO over the entire substrate
surface, this being patterned.

[0097] FIG. 10(d) is a constitutional example of a liquid
crystal display device 6 constituted by a first layer, the shield
electrodes (the first shield electrode part 182 and the second
shield electrode part 183) of which are formed of the same
material as the pixel electrode 157, and by a second layer,
formed of the same material as the common electrode 155.

[0098] In FIG. 10(b), the first shield electrode part 182 is
constituted by the electrode parts 171,172 and 176, formed of
the same material as the common electrode 155, and by the
electrode parts 174 and 175 formed of the same material as
the pixel electrode 157. The second shield electrode part 183
is constituted by the electrode part 170, formed of the same
material as the common electrode 155, and by the electrode
part 173, formed of the same material as the pixel electrode
157. In FIG. 10(b), the electrode parts 173,174 and 175 are a
first shield electrode layer and the electrode parts 170, 171,
172 and 176 are a second shield electrode layer. The common
electrode 155 and the electrode parts 170, 171, 172 and 176
are formed simultaneously by forming a transparent conduc-
tive material such as ITO over the entire substrate surface, this
being patterned. The pixel electrode 157 and the electrode
parts 173, 174 and 175 are formed simultaneously by forming
a transparent conductive material such as ITO over the entire
substrate surface, this being patterned.

[0099] Although the third shield electrode part is not shown
in FIG. 10(b), if the third shield electrode part exists, it is also
constituted by the first layer formed of the same material as
the pixel electrode 157 and by the second layer formed of the
same material as the common electrode 155. The first layer of
the third shield electrode part 1s formed simultaneously with
the first layer of the first shield electrode part 182 and the first
layer of the second shield electrode part 183 and the pixel
electrode 157. The second layer of the third shield electrode
part is formed at the same time as the second layer of the first
shield electrode part 182 and the second layer of the second
shield electrode part 183 and the common electrode 155.

[0100] FIG. 10(c) is an example of the constitution of a
liquid crystal display device 7 of the IPS type having comb-
tooth shaped pixel and common electrodes. The reference
numeral 158 in FIG. 10c¢ indicates comb-shaped electrodes of
the pixel and common electrodes. The shield electrodes (the
first shield electrode part 184 and the second shield electrode
part 185) are formed of the same material as the pixel and
common electrodes. Although the third shield electrode part
is not shown in FIG. 10(c), if the third shield electrode part
exists, it is also formed of the same material as the pixel and
common electrodes. The pixel common electrodes and the
shield electrode parts thereof are formed simultaneously by
forming a transparent conductive material such as ITO over
the entire substrate surface, this being patterned.

[0101] Inthe variation from FIGS. 10(a) to 10(c), at least a
part of the shield electrode is formed of the same material as
the pixel electrode or the common electro. For this reason, it
is possible to form the shield electrode and the pixel electrode
or the common electrode by a common process.
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Example

[0102] FIG. 11 is a drawing showing a result of investigat-
ing the power consumption of the GOA circuitry using a
13.3-inch wide panel. FIG. 11(a) is an example not providing
the shield electrode in the GOA circuitry (comparative
example) and FIG. 11(?) is an example providing the shield
electrode in the GOA circuitry (embodiment).

[0103] Although the basic constitutions of the liquid crystal
display devices of FIG. 11(a) and FIG. 11(5) are same as in
the first embodiment, the GOA circuitry is disposed on two
sides, left and right, of the display region, and the number of
the clock signal lines is four. The first shield electrode part
covering the shift register is connected to the common trunk
line, and the second shield electrode part covering the power
supply line is connected to the ground electrode.

[0104] As shown in FIG. 11(a), in the constitution of the
comparative example, the stripe-shaped light leakage is gen-
erated on the left and right sides at which the GOA circuitries
are formed. In contrast, in the constitution of the embodiment
shown in FIG. 11(b), almost no such light leakage occurs. The
power consumption of the GOA circuitry of the comparative
example was 241 mW, and the power consumption of the
GOA circuitry of the embodiment was 225 mW. The power
consumption of the embodiment was reduced by 7% relative
to the comparative example.

INDUSTRIAL APPLICABILITY

[0105] The present invention can be used in a lateral elec-
tric field type liquid crystal display device having a GOA
structure.

DESCRIPTION OF REFERENCE SYMBOLS

[0106] 1 to 7 Liquid crystal display device

[0107] 101 First substrate

[0108] 102 Second substrate

[0109] 114 Common trunk line

[0110] 130 Shift register

[0111] 131, 132 Clock signal line

[0112] 133 Power supply line

[0113] 135 First shield electrode part (shield electrode)
[0114] 136 Second shield electrode part (shield electrode)
[0115] 139 Third shield electrode part (shield electrode)
[0116] 140 First shield electrode part (shield electrode)
[0117] 141 Second shield electrode part (shield electrode)
[0118] 142 First shield electrode part (shield electrode)
[0119] 143 Second shield electrode part (shield electrode)
[0120] 144 Third shield electrode part (shield electrode)
[0121] 155 Common electrode

[0122] 157 Pixel electrode

[0123] 158 Comb-tooth shaped pixel electrode and com-

mon electrode
[0124] 170,171, 172, 176 Electrode part (Second layer of
shield electrode)

[0125] 173, 174, 175 Electrode part (First layer of shield
electrode)
[0126] 180 First shield electrode part (shield electrode)
[0127] 181 Second shield electrode part (shield electrode)
[0128] 182 First shield electrode part (shield electrode)
[0129] 183 Second shield electrode part (shield electrode)
[0130] 184 First shield electrode part (shield electrode)
[0131] 185 Second shield electrode part (shield electrode)

1. A liquid crystal display device comprising:

a first substrate; and

a second substrate, the first substrate and the second sub-
strate being disposed in opposition to one another,
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wherein, on an opposing surface between the first substrate
and the second substrate, a pixel electrode, a common
electrode, a shift register, a clock signal line, and a power
supply line are provided,

at the first substrate, a shield electrode is provided above
the shift register and the power supply line, and

the shield electrode is not provided above the clock signal
line.

2. The liquid crystal display device according to claim 1,

wherein the shield electrode comprises:

a first shield electrode part provided above the shift regis-
ter; and

a second shield electrode part provided above the power
supply line,

wherein the first shield electrode part is connected to a
common trunk line, the common trunk line supplying a
common signal to the common electrode, and

wherein the second shield electrode part is connected to a
ground electrode.

3. The liquid crystal display device according to claim 1,

wherein a region exists, the region being that the shield
electrode is not provided in at least a part above the shift
register and the power supply line.

4. The liquid crystal display device according to claim 1,

wherein at least a part of the shield electrode is formed of
the same material as the pixel electrode or the common
electrode.

5. The liquid crystal display device according to claim 4,

wherein the shield electrode consists of’

a first layer formed of the same material as the pixel elec-
trode; and

asecond layer formed of the same material as the common
electrode.

6. A liquid crystal display device comprising:

a first substrate; and

a second substrate, the first substrate and the second sub-
strate being disposed in opposition to one another,
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wherein, on an opposing surface between the first substrate
and the second substrate, a pixel electrode, a common
electrode, a shift register, a clock signal line, and a power
supply line are provided,

at the first substrate, a shield electrode is provided above
the shift register, the clock signal line, and the power
supply line, and

a region exists, the region being that the shield electrode is
notprovided in at least a part above the clock signal line.

7. The liquid crystal display device according to claim 6,

wherein the shield electrode comprises:

a first shield electrode part provided above the shift regis-
ter; and

a second shield electrode part provided above the power
supply line; and

athird shield electrode part provided above the clock signal
line,

wherein the shift register and the power supply line neigh-
bor and sandwich the clock signal line, and

wherein the first shield electrode part and the second shield
electrode part are connected by the third shield electrode
part.

8. The liquid crystal display device according to claim 6,

wherein a region exists, the region being that the shield
electrode is not provided in at least a part above the shift
register and the power supply line.

9. The liquid crystal display device according to claim 6,

wherein at least a part of the shield electrode is formed of
the same material as the pixel electrode or the common
electrode.

10. The liquid crystal display device according to claim 9,

wherein the shield electrode consists of:

a first layer formed of the same material as the pixel elec-
trode; and

asecond layer formed of the same material as the common
electrode.
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