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DESCRIPTION
LIQUID CRYSTAL DISPLAY

TECHNICAL FIELD
[0GO11
The present invention relates to a liguid crystal display.
More particularly, the present invention relates to a liquid
crystal display preferred for a liquid crystal display
including a shift register.

BACKGROUND ART
[0402}

An asctive matrix liguld crystal display typically
displays an image by selecting pixels arranged in a matrix on
a row-by-row basis and writing a voltage in acoordance with
display data in the selected pixels. In order fo select pixels
on a row-by-row basis, a shift register for sequentially
shifting an output signal (scanning signal} based on a clock
signal is provided 1n a gate bus line drive circuit {hereinafter
referred to as a gate driver).

[0C03]

The gate driver may be formed Simultaneously with a thin
film ﬁransistor {(TFT} in a plxel by using a manufacturing
process for forming the THFT in the pixel. For example, when
a TFT in a pixel is formed using amorphous silicon, in order
to reduce manufacturing costs, preferably the shifi register
included in the gate driver lg also formed using amorphous
silicen. In this way, recently, the gate driver has been
monolithically formed on an array substrate in some cases.
[0004]

In addition, a one drop filling method {(ODF method) has
been developed in recent years as a method for filling the
interior of a liguid crystal panel of a liguid crystal display

with a liguid crystal material. The one drop filling method
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makes it possible to performa process of bonding two substrates
together and a process of filling the interior of the two
substrates with the liguid crystal material simultansously.
00051

Examples of technigues for monolithic formation of the
gate driver include the following.
[0cos]

A display device 1s discleosed. In the display devics,
adisplay panel includes a first substrate including a plurality
of gate lines and a plurality of data lines, & second substrate
facing the £ilrst substrate, and a gsealing material for bonding
the first substrate and the second substrate. A gate driving
unit includes a wiring section for receiving a plurslity of
signals from cutside and a circult section for outputting =
driving signal in response to the plurality of signals. The
wiring sectlon includes an aperture for transmitiing light
incident through a back of the first substrate for hardening
the sealing material (for example, see Patent Literature 1).
Patent Literature 1 describes an improvement in bonding force
betwean the first substrate and the second substrate by the
sealing material.

100071

A drive unit including & circuit section and a wiring
section is discicosed. The circuit section includes aplurality
of cascade~connected stages and outputs a driving signal based
on a plurality of control signals. The wiring section includes
first and second signal wiring for receiving a plurality of
control signal inputs from outside, first connectionwiring for
connecting the first signal wiring to the plurality of stages,
and second connection wiring for connecting the second signal
wiring to the plurallity of stages. The first signal wiring,
the first connection wiring, and the second connsction wiring
are arranged in a layer different from a laver of the second
signal wiring (for example, see Patent Literature 2).

[0008]
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A display substrate including gate wiring, a drive
clreuit section, a signal wiring section, a connection wiring
section, and a contact section is disclosed. The gate wiring
is formed in a display region and intersects source wiring. The
drive cilrcuit secticn is formed in a peripheral regicn
surrounding the display region and outputs a gate signal to the
gate wiring. The signal wiring section iz formed adijacant to
the drive circuit section, extends in an extending direction
of the source wiring, and conveys a driving signal. The
connection wiring section includes an end overlapping the
signal wiring section and the other end connected to the drive
circuit section electrically. The contact section is formsd
on the signal wiring section and electrically connects the cne
end of the connection wiring section to the signal wiring
section (for example, see Patent Literature 3).

[0009]

A drive clrcuit including a plurality of drive stages and
a dummy stage is disclosed. The plurality of drive stages are
cascade—connacted to each other by an output terminal of each
stage being connected to a control terminal of a previous stage.
The plurality of drive stages output switching element driving
signals to a plurality of driving signal lines each connected
to a switching element formed on each pizel arranged inamatrix,
In the dummy stage, a dummy output terminal is connected to each
cf a control terminal of a last stage among the plurality of
drive stages and ite own dummy control terminal {for sxample,
ses Patent Literature 4).

[0010]

A liguid crystal display device is disclosed. In the
llguid crystel display device, conventional first auxiliary
capacitive trunk wiring i1s formed to have a narrow width, and
new second auxiliary capacitive trunk wiring is further
provided and arranged in a position that is the closest to the
outer edge portion of a substrate (for example, sse Patent

Literature 5). The fifth embodiment and Fig. 13 of Patent
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Literature 5 describe a structure in which a slit aperture is
provided in a second auxiliary capacitive trunk wiring 440 and
wiring 4Z0a for DC voltage VSS with the largest width among
driving signal supply trunk wiring 420.

[0011]

A TFT is disclosed including a first capacitor formed of
a First capacitive eledfrode and a second capacitive electrode,
a second capacitor formed of a third capacitive electrode and
a fourth capacitive electrode, first lead-out wiring, second
lead-out wiring connected to a gate electrode, third lead-out
wiring, fourth lead-out wiring, a first wire, and a second wire
(for example, see Patent Literature 6).

(0012}

A shift register including multistage-connected unit
circuits is disclesed. Each of the unit circuilts is provided
between a clock terminal and an output terminal, and includes
an output transistor for switching whether to pass a clock
signal depending cn gate potential, and one or more control
transistors with one conducting terminal connected to a gate
of the cutput terminal. The unit circuit is configured so that
the gat@ potential of the output transistor is higher than
high-level potential of the clock signal in a period in which
the output transistor is turned on and the clock signal is
high-level, The control transistors include a transistor with
a channel length longer than a channel length of the output
transistor (for example, see Patent Literaturs 7).

[0013]

A shift register including a plurality of
cagcade~connected shift register stages on a substrate is
disclosed. Bach of the shift register stages includes a first
transistor including a capacitive electrode facing at least one
of two scurces/drain electrodes on an opposite side of a gate
electrode in & film thickness direction. Either one of the
capacitive electrode and one cof the source/drain electrodes

facing the capacitive electrode is electricslly connected to
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a control electrode of an oubput transistor of the shift
regilster stage (for example, see Patent Literature 8}.
[0014}

Examples of technigques for one drop filling method
include the following.

0015}

A liquid crystal display panel is disclosed. The ligquid
crystal display panel includesz a TFT substrate, a color filter
(CF) substrate arranged to face the TFT substrate, a sealing
material sandwiched between the TEFT substrate and the CF
substrate and formed in a peripheral portion of the two
substrates, and a ligquid crystal layer arranged between the TFT
substrate and the CF substrate. The CF substrate has a lighi
shielding layer in the peripheral portion in which the sealing
material is provided. The light shielding layer has a gap in
a region overlappling wirlng of the TFT subhstrate {(for example,
see Patent Literature 9}. '
roole}

A liguid crystal display panel is disclosed. The liguid
crystal display panel includes an active matrix substrate and
an opposed substrate arranged opposite to each other, and a
liguid crystal layer provided between the two substrates,
wherein a digplay region and a non-display regicn in the
periphery therecf are defined. In the non-display region, a
frame-shaped seal portion including a light-hardening material
is provided between both substrates and has a linear portion
with a narrow width and a wide portion wider than the linear
portion, pattern fermaticon of licht shielding display wiring
is performed on the active matrix substrate, a black matrix
formed along an inner periphery end of the seal portion and
having & cutout at a position corresponding to the wide portion
is provided on the opposed substrate (for example, see Patent
Literature 10).

[06173

A method of manufacturing a liguid crystal optical

S
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element 1is disclosed. The method includes a seal formation
process of forming a closed-circular ultraviclet-hardening
seal cn a first transparent substrate, a liquid crystal dropping
precess of dropping a liquid crystal in a regilon surrounded by
the seal, and a2 main seal hardening process of performing main
hardening of the seal after bonding a second transparent
substrate to the first transparent substrate via the seal with
a predetermined gap. A provisional seal hardening process is
performed between the seal formation process and the liquid
crystal dropping. process in which a seal inner region is
irradiated with the ultraviolet light throuch a mask having a
light shielding portion to perform provisional hardening of a

partial region of the seal {(for example, see Patent Literature
11y,
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SUMMARY OF INVENTION
~ Technical Problem
1oo1e]
With reference to Fig. 19, a liguid crystal display
according to Comparative Embodiment 1 will be described. The
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liguid crystal display according to Comparative Embodiment 1
includes an array substrate, an cpposed substrate, a seal for
bonding both substrates together, and a shift register
menolithically formed on the array substrate. The shift
register includes an output transistor Trll connected to a gate
bus line, a bootstrap capacitor CBll connected to the output
transistor Trll, transistors TrlZ to Trl4, and a wiring group
178 dincluding wirings 174 to 176,
(00207

The ligquid crystal display according to Comparative
Exbodiment 1 is produced by a one drop £iliing method. The seal
includes a hardened material of & light-hardening (for example,
ultraviclet-hardening) and thermo~hardening sealing material.
The sealing material is hardened to some extent by light
irradiation (provisional hardening), and is fully hardened by

subsequent heat treatment {(main hardening). The array

substrate includes a strip region {(hereinafter raferred to as
a seal~-coating region) 163 sandwiched between thick dashed
lines, and the seal is feormed in a strip on the seal-coating
region 163. One end of the seal-coating region 163 is set
between the wiring group 178 and an end 110a of the array
substrate, and the other end is set between the bootstrap
capacitor CB1l and the output transistor Tril.
[0021)

Here, it is desired that the seal is formed with a width
as thin as possible from the following reasons.
[0022]

The first reason is that an area of the output transistor
Trll and the pocotstrap capacitor CBLL increasss resulting from
higher resolution of a screen and/or a larger screen. As a
reault, a width of &2 regicn 164 in which the bootstrap capacitor
CB11 and the output transistor Trll are arranged tends to beconme
wider. Since the higher resolution and/ocr the larger screen
involve a higher capability to apply predetermined voltage to
a gate of a plxel transistor in a display region, that is, a




10

f...‘l
n

20

25

30

higher application capability, the area of the output
transistor Trll and the bootstrap capacitor CBLL increases.
[0023}

The second reason is that awidth of a picture-£frame region
inwhicha gate driver, a scurce driver, and the like are arranged
tends to be narrcwer as part of pursuit of mobilitv of an
electronic apparatus using a liguid crystal display. As a
result, the width of the seal-coating region 163 tends to be
narrower.

(00247}

However, a narrower seal width leads to a smaller adhesion
arza between the array substrate and the seal, and a smaller
adhesion area betwesn the opposed substrate and the seal.
Accordingly, peel strength of a panel against physical force
applied to the liguid crystal display from outside becomes
weaker. As a result, gualityproblems may ogcur, such as liquid
crystal leakage.

[6025]

If the sealing material is alsc coated on the output
transistor Trll and the bootstrap capacitor CBll, light
irradiation of the sealing material on the output transistor
Trll and the beootstrap capacitor CBL11 may be insufficient, and
provisional hardening of the sealing material may not be fully
performed. This lg because the cutput transistor Trll and the
bootstrap capacitor CBLLl contain a light shielding electrode
and function as light shielding members, and these members
shield light. In this case, when a portion of the sesling
material that has not undergone provisional hardening comes
inte contact with a liguid crystal material, a sealing materisl
component may dissclve in the liguid crystal materisl,
regulting in occurrence of guality problems, such as display
failure. Therefore, in Comparative Embodiment 1, it iz
necessary to set the seal-coating region 163 in a region other
fhan the output transistor Trll and the bootstrap capacitor
CBiL.
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The technigque described in Patent Literature 1l nesds a
mask having a light shielding portion in the provisional ssal
hardening process between the seal formation process and the
liguid crystal dropping process, leading to higher unit prices
of the liguid crystal display itself. In addition, the
provisional seal hardening process needs to be performed before
ponding first and second transparent substrates together,
leading to longer time from the provisional hardening process
until bonding of the both substrates together. Accordingly,
there is a possibility of foreign particles, such as dust,
ixing in & liquid crystal layer, causing display quality
problems, such as a display bright defect.

(00271

In view of the above state of the art, it is an obiject
of the present invention to provide a liquid crystal display
that can reduce occurrence of quality problems, and can improve

adhesgive strength betwean substrates.

~ Bolution to Problem
100287

The present inventor made various investigations
concerning a ligulid crystal display that can reduce occurrence
of quality problems and can improve adhesive strength between
substrates, consegquently has noted layout of elements and
wiring contained in a shift reglster. Then, the present
inventeor found that, in the shift register arranged bstween a
first end of an array substrate and a display region, by
arranging an output transistor and a bootatrap capacitor in a
reglon petwesen the £irst end and members other than the output
Lransistor and the bootstrap capacitor (in more detaill, wiring
or transistors other than the output transistor {second
transistor)), it is possible to arrange the wizring and/or the
second transister on a display region side of the output

transistor and the bootstrap capacitor. In addition, the
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present inventor found that it is possible to perform
provisional hardening and main hardening of a sealing material
in the region in which the wiring and/or the second transistor
are arranged, whereas it i1s possible to perform main hardening
of the sesaling material in a region in which the cuiput
transigstor and/or the bootstrap capacitor are arranged.
Conseguently, the present inventor found that it is possible
to control a sealing material component dissolving in a liquid
crystal layer, to set a coating region of the sealing material
wider, and to control ccourrence of liguld crystal leakags, and
perceived that the above problems can be clearly solved. These
findings have now led to compleﬁion of the present invention.
[0029]

An aspect of the present invention is a liguid crystal
display (hereinafter referred to zs "display according to the
present invention") including a first substrate, a sscond
substrate facing the first substrate, and a seal provided in
a region between the first substirate and the second substirate,
wherein the first substrate includes an insulating substrate,
a shift register monolithically formed on the insulating
substrate, a plurality of bus lines, a first end, and a display
region. The shift reglster includes a plurality of

multistags nected unit circuits andxﬁizing‘corﬁe: ed to the
pluralit ycﬁ?un t circuits, and is arranged in 2 region between
the first end and the display region. At least one ¢f the

plurality of unit circuits include a clock terminal into which

a clock signal is input, an output terminal connected to a
corresponding bus line and outputs an output signal, a first
transistor {(ocutput transistor) with one of a source and a drain
being connected to the clock terminal and the other of the source
and the drain being connected to the output terminal, a second
transisgtor, and a capacitor [(bootstrap capacitor)with a first
terminal connected to a gate of the first transistor and a second
terminal connected to the output terminal. The first

transistor and the capacitor are arranged in 2 region between
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the first end and one of the wiring and the second transistor,
[G030] '

The configuration of the display according to the present
invention is not particularly limited by other components as
long as the display is formed of these components as essential.
Here, the shift reglster may include the plurality of pieces
of wiring, and the at least one unit circuit may include the
plurality of second transistors. In these cases, uses cf the
plurality of pieces of wiring usually differ from sach other,
and uses of the plurality of second transistors usually differ
from each other.

(00311

Preferred embodiments in the display according to the
present invention will be described below. The following
preferred embodiments may be suitably combined with each other,
and an embodiment that combines two or more of the following
preferred embodiments with each other is alsc one of the
preferred embodiments.

[co323

(A} Preferably, the first substrate includes a first
region in which the wiring and/or the second transistor are
arranged, and a second region in which the first transistor
and/oxr the capacitor are arranged, the ssal includes a first
portion adjacent to the liguid crystal layer and & second
portion adjacent to the first portion, and the first portion
is arranged on the first regicn, and the second portion is
arranged on the second region.

[0033]

(B} The wiring and the second transistor may be arranged
in a region between the display region and one of the first
transistor and the capacitor.

[G034]

In the embodiment (B}, the wiring may be mrranged in a
region between the second transistor and the display region.
{00351
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In the embodiment (B), the second transistor may be
arranged in a region between the wiring and the display region.
(0036}

(C) The first transistor and the capacitor may be arranged
in a region between the wiring and the second transistor.
[0037]

In the enmbodiment {(C)}, the second transistor may be
arranged in a region between the first end and one of the first
transistor and the capacitor.

10038] _

In the embodiment {C), the wiring may be arranged in a
region between the first end and one of the first transistor
and the capacitor. In this case, 1t is possible to protect the
first and second transistors from static electricity that
intrudes from outside by the wiring.

[0033]

{3} One of the wiring and the second transistor may be
arranged in a region between the display region and cne of the
first transistor and the capacitcr, while the other of the
wiring and the second transistor may be arranged in a region
between the first transistor and the capacitor.

(0040}

(B} Preferably, the seal includes z hardened article of
a light-hardening and thermo-hardening material,

(00417

{F) Preferably, the second substrate includes a lignt
shielding member that faces the shift register,
[0042]

While the use of the wiring is not particularly limited,
the following embodiment {G) is preferable.
[0043]

(G} A pulse signal ils transmitted through the wiring.
[0044]

While the use of the bus line is not particularly limited,
the following embodiment (H) ils preferable. Each cof the
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plurality of bus lines is connected in common to one row or one
column of pixel circuits.
[0045]

{H) Preferably, the first substrate includes & plurality
of pixel clircuits provided in the display region, each of the
plurality of pixel clircuits includes a pixel transistor and a
pixel electrode connected to the pixel transistor, and sach of
the plurality of bus lines is connected to the plurality of

corresponding pixel transistor gates.

- Advantageocus Effects of Invention
[0046]

The present invention can achleve a liguid crystal
display capable of reducing occurrence of gquality problems and
improving adhesive strength betwsen substrates.

BRIEF DESCRIPTION QF DRAWINGS
[0047]

Fig. 1 is a schematic plan view of a liguid crystal panel
included in a liguild crystal display according to Embodiment
1.

Fig, 2 is a schematic cross-sectional view taken along
the line &-B of Pig. 1.

Fig. 3is a schematicplanview of the liguid crystal panel
included in the ligquid crystal display according to Embodiment
1.

Fig. 4 is a block diagram illustrating a configuration
of the liguid crystal dispiay according to Embodiment 1.

Fig. 5 is a block diagram illustrating a configuration
of a shift register according to Embodiment L.

Fig. & is a circuit diagram of a unit circuit included
in the shift register according to Embodiment 1.

FPig. 7 illustrates a timing chart of the shift register
according to Embodiment 1.

Fig. 8 illustrates a timing chart of the shift register
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according to Embodiment 1.

Fig. 9 is & schematic plan view illustrating a
configuration in a picture-frame region of the liguid crystal
display according to Embodiment 1.

Fig. 10 is a schematic plan view illlustrating the
configuration in the picture~frame region of the liguid crystal
display according to Embodiment 1.

Fig. 11 is a schematic cross-sectional view taken along
the line C-D of Fig. 9.

Fig. 12 is a schematic cross-sectional view taken along
the line E-F of Fig. 9.

Fig. 13 is a diagram illustrating a manufacturing process
of the liguid crystal display according to Embodiment 1.

Fig. 14 is a schematic plan view illustrating the
configuration in the picture~£frame region of the liguid crystal
display according to Embodiment 1.

Fig. 15 is a schematic plan view illustrating the
configuration in the picture~frame region of the liguid crystal
display according to Embodiment 2,

Fig. 16 iz a schematic plan view illustrating the
configuration in the picture~frame region of the liguid crystal
display according to Embodiment 3.

Fig. 17 is a schematic plan view illustrating the
confliguration in the plcture-frame region of the liquid crystal
display according to Embodiment 4.

Fig. 18 is a schematic plan view illustrating the
configuration in the picture-£frame region of the liguid crystal
display according to Embodiment 5.

Fig. 19 is a schematic plan view illustrating the
configuration in the picture~frame region of the liguid crystal
display according to Comparative Embodiment 1.

DESCRIPTION OF EMBODIMENTS
[0o48]
The present invention will be mentionad in more detail
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referring to the drawings in the following embodiments, hut is
not limited to these embodiments.

[0049]

Embodiment 1

With reference to Figs. 1 to 14, a liguid crystal display
according to Embodiment 1 will be described. First, with
reference to Figs. 1 to 3, an entire structure of the liquid
crystal display according to the present embodiment will be
described.

[0050]

The ligquid crystal display according to the present
embodiment is an active matrix drive and transmissive liquid
crystal display. The liguid crystal display according to the
prasent embodiment includes a liquid crystal panel 1, a
backlight (not illustrated) arranged behind the liquid crystal
panel 1, a contreol section (not illustrated) for driving and
controlling the liquid crystal panel 1 and the backlight, and
a flexible substrate (not illustrated) for connecting the
liquid crystal panel 1 to the control section,

[0051}

The liguid crystal panel 1 includes a display section 2
for displaving an image. A plurality of pixels 3 are arranged
in a matzix in the display secticn 2, Each of the pixels 3 may
include sub pixels of a plurality of colors (for example, three
colors of red, green, and blue). In contrast, the liguid
crystal display according to the present embodiment may be a
monochrome liquld crystal dispiay. In this case, it is not
necessary to divide each pixel 3 into the plurality of sub
pizxels.

[0Ch2]

The liguid crystal panel 1 includes an array substrate
(sctive matrix subkstrate) 10 corresponding to the
above-~described first substrate, an copposed subgtrate 50
corresponding to the above-described second substrate and
facing the array substrate 10, a liguid crystal layer (display
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medium} 61 and & seal 62 provided between the substrates 10 and
50, an alignment £film (not illustrated) provided on a surface
on a liguid crystal layer 61 side of the array substrate 10,
an alignment film (not illustrated) provided on a surface on
a liguid crystal layer &1 side of the copposed substrate 50, and
a source driver 5 mounted on the array substrate 10. In addition,
the ligquid crystal pansl 1, the array substrate 10, and the
opposed substrate 50 include a region {display region) 7
corresponding to the display section 2, and a regiocn
(picture-frame region) 8 around the display region 7. The
sourmedrivezSiseadrivecircuitforsouic@buslinesdascribed
later.

[0053]

The seal 62 is formed in the picture-frame region 8 to
surround the display region 7. In addition, the seal 62 bonds
the substrates 10 and 50 together, and seals the liquid c¢rystal
layer 61 between the substrates 10 and 50.

[C054]

The array substrate 10 is provided on a back side of the
ligquidcrystal display, and the opposed substrate 50 is provided
on an opserver side. The array substrate 10 is irradiated with
light from the backlight. BAn image displayed on the liguid
crystal panel 1 is obssrved from an opposad substrate 50 gide.
A polarizing plate (not illustrated) is affixed on a surface
of each of the substrates 10 and 50 on an opposite side of the
liguid crystal layer 61, These polarizing plates are usually
disposed in a cross~Nicol state with each other. The source
driver 5 ismounted by a chip on glass (COG) technigue in a region
of the array substrate 10 that does not face the opposed
substrate 50, that is, in a reglon protruded from the opposed
substrate 50 (hersinafter referred to as an overhang region).
{00551

The array substrate 1{ incliudes gate drivers 6a and &b
monolithically formed on the right and left of the display

region 7, terminals 26, 27, 28, 29, and 30 formed in the overhang
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regicn, source bus lines (data signal lines) 12 provided to
travel vertically through the display region 7, gate bus lines
{scanning signal lines) 13 and common bus lines 17 provided to
travel horizontally through the display region 7, lead-out
wiring 18 and 19 each formed in the picture-frame region 8,
wiring [(hereinafter referred to as common trunk wiring) 16
formed in the picture-~frame region 8 to surround the display
region 7, and input wiring 25 formed in the picture~frame region
g. The gate bus lines 13 include the gate bus lines 13 connected
£o output terminals of the left gate driver 6a, and the gate
pus lines 13 connected to output terminals of the right gate
driver 6b. These two types of gate bus lines 13 are arranged
alternately. The gate bus lines 13 correspond to the bus line
in the above~dascribed embodiment (D). The flexible substrate
is mounted in a region (regicn surroundédkura thick alternate
long and two short dashes 1ine in Fig. 3) in which the terminals
26, 28, and 30 are provided. Each of the socurce bus lines 12
is connected to an output section of the source driver 5 via
the corresponding lead-out wiring 12 and the terminal 27.
Various signals and supply veltages are input into an input
section of the source driver 5 from the control section via the
flexible substrate, the terminal 28, the input wiring 25, and
the terminal 28, A common signal is input into the common trunk
wiring 16 from the control section via the flexible substrate
and the terminal 30. Here, the common signal is asignal applied
in common to all the pixels. The common bus lines 17 are
connected to the common trunk wiring 16 in the pilcture-frame
region 8. The common signal is applied to the common bus lines
17 from the common trunk wiring 16.

[0056]

The gate drivers 6a and 6b are supplied with wvariocus
signals and supply voltages from the control section via the
flexible substrate, the terminal 26, and the lead-cut wiring
19. Details will be described later. All the gate drivers

called gate monelithic, g¢gate driverless, gate driver
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incorporated in panel, gate in panel, gate-on array, and the
like can be included in the gate drivers 6a and 6b. Instead
of two gate drivers 6a and &b, only one gate driver that performs
a function similar to a funcilion of the two gate drivers 6a and
&b may be provided.

[0057]

The cpposed substrate 50 includes a transparent
{translucent) insulating substrate 51, a black matrix (BM; 52
that functions as a light shielding member, and a plurality of
columnar spacers {(not illustrated}). The BM 52 is formed to
ghield light in the picture-frame region 8 and a region facing
bus lineg. The BM 52 is formed in a frame shape and covers the
gate drivers 6a and 6b. In Fig. 2, illustration of the BM 52
is omitted in the display region 7. In the display region 7,
color filters of a plurality of colors mayv be provided. ERach
of the color filters is formed Lo cover a reglon defined by the
BM 52, that is, an aperture of the BM 52. In addition, ths
cpposed substrate 50 may have a transparent
(light-transmissive) overccat f£ilm that covers all the color
filters. The columnar spacers are arranged ina light shielding
region on the BM 52. In addition, particls-shaped spacers {not
illustrated) may be mixed in the seal £2. These spacers are
members for maintaining a constant distance betwsen the array
substrate 10 and the opposed substrate 50. The distance (¢ell
gap} between both substrates is set to be about 4.0 pm.
[cosg]

Examples of materials of the celor filter include an
acrylic resin cbtained by mixing pigments. Examples of
materials of the BM 52 include chromium and an acrylic resin
obtained by mixing black pigments. Preferably, the BM 52 is
formed of an acrylic resin having a thickness of about 1.0 um
and obtained by mixing black pigments. The overcoat film is
formed of a transparent insulating material. 3pecifically, a
light-transmissive hardening resin, such as an acrylic resin

and an epoxy resin, i1s used. The overcoat film is preferably
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formed of an acrylic resin, and has a thickness of preferably
about 2.0 um. The overcoat film has a function of protecting
the color filter physically or chemically.

(00597

A liguid crystal mode of the liguid crystal display of
the pregent embodiment i1s not particularly limited. For a
liquid crystal mode using a vertical slectric field such as a
twisted nematic (TN) mode and a vertical alignment (VA mode,
the opposed substrate 50 has a common electrode to which the
common signal is applied, the array substrate 10 has a common
transfer electrode 14 connected to the common trunk wiring 16,
and both electrodes are connected to each cther via a conducting
member, The common electrode is formed of a transparent
conductive material (light-transmissive conducrive materizl),
such as an indium fin cxide (ITQ), a tin oxide (8ng:), and an
indium zinc oxide (IZ0O). Preferably ITO is used. Examples of
conducting members include a hardening resin in which
conductive microparticles are mixed, silver, and carbon paste.
Conductive microparticies may be mixed irn & sealing material,
and the microparticles may be used as a conductive member.
Examples of conductive microparticles include microparticles
made of resin with a metal, such as gold, bsihg ccoated.
[0060]

Next, with reference to Figs. 4 te 8, a circuit
configuration and operation of the liquid crystal display of
the present embodiment will be described.

(0063

As illustrated in Fig. 4, the liguid crystal display
according to the present embodiment includss a pizrel array 71,
a display control circult 72 provided in the control section,
the source driver 5; and the gate drivers 6a and &b.

[6062]

The pixel array 71 includes n gate bus lines G1 to Gn

corresponding to the gate bus liness 13, m scurce bus lines 81

to Sm correspending to the source bug lines 12, and (mxn) pixel
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circuits Pij each formed in the pixel 3. n and m ars each an
integer greater than or equal to two, i is an integer from one
to n inclusive, and 3 is an integer from one to m inclusive.
The gate bus lines Gl to Gn are arranged parailel to sach other,
whereas the source pus lines Sl to Sm are arranged parallsl to
sach other to be orthogonal to the gate busg lines Gl to Gn. Each
of the pixel circuits Pij is arranged near an intersection of
the gate bus line Gi and the source bus line 3j. In this way,
{m x n) pixel circuits Pi] are two-dimensicnally arranged with
mplieces in a row direction and n pileces in a column direction,
The gate bus line Gi is connected in common to the pixel circuits
Pii arranged in the ith row, whereas the source bus line 81 is
connected in common to the pixel circuits Pij arranged in the
jth column., Bach of the pixel circuits Pij is provided with
a pixel TFT 4 as a switching element and & pixel electrode 9.
A gate of the TFT 4 is connacted to the gate bus line Gi. Among
a drain and source of the TET 4, one 1is connected to the source
bus line 83, and the other is connected te the pixel electrode
9,

[0063]

Contrcl signals, such as a horizontal synchronigzation
signal HSYNC and a vertical synchronizing signal VBYNC, and an
image =signal DAT are supplied from cutside the liguid crystal
display of the present embodiment. Based on these signals, the
display control circuit 72 ocutputs clock signals CKl, CK2, and
& start pulse SP1 to the gate driver 6a. The display control
circuit 72 outputs clock signals CK3, CK4, and a start pulse
SP2 to the gate driver 6b., The display control circuilt 72
outputs a contrel =zignal SC and a digital video signal DV to
the socurce driver 5.

[0064]

The gate driver 6a includes a shift register 73a. The
shift register 73a includes a plurality of multistage-connected
unit circuits SR1, B3R3, ..., 8Rn-1. The unit circults &R1,
SR3, ..., SRn~1 are connected to the odd-nunbersd gate bus lines
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Gl, G3, ...; Gn-1l, respectively.
[0065]

The gate driver 6b inclndes a shift register 73k, The
shiff register 73b includes a plurality of multistage-connected

unit circults SR2, 8R4, ..., S8Bn. The unit circults SRZ,
SR4, ..., SRn are connected to the even~numbered gate bus lines
G2, G4, ..., Gn, respectively.

{00661

The shift registers 73a and 73b control output signals
SROUTL to SROUTn to high~level (indicating a selected state)
sequentially one-by~one. The output signals SROUT1 to SROUTn
are provided to the gate bus lines Gl to Gn, respectiwvely, This
causes the gate bus lines Gl to Gn te be sequentially zelected
one~by-one, and the pizel circuits Pid in one row are
collectively selected. That is, the pixel TFTs 4 of the pixel
circuits P1j in one row are turned on.

[0067]

Based on the control signal 8C and the digital video signal
DV, the source driver 5 applies voltages according to the
digital wvideo signal DV to the scource bus ilines 81 to 8m. This
causes the voltages according to the digital video signal DV
tobe written in the pixel clrcults P14 in the selectsd one row.
Thus, the liguid crystal display of the present smbodiment
displays an imags.
i00e8]

As iliustrated in Fig. 5, each of the unit circuits 8R1
to SRn includes input terminals INa, INb, clock terminzls CKA,
CKB, a power terminal V385, and an output terminal OUT.
(00697

The shift register 73a is supplied with the start pulse
8P1, an end pulse EPLl, the two-phase clock signals CKi, CK2Z,
and a low-level potential VE8S (a symbol identical to a symbol
cf the powsr terminal is assigned for convenience). The start
pulse SP1 is input into the input terminal INa of the first-stage
unit clreuit SR1 in the shift register 73a. The end pulse EPL
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is input inte the input terminal INb of the final-stage unit
circuit SRn-1 in the shift register 73a. The clock signal CK1
is input into the clock terminals CKA of odd~numbeared-stage unit
circuits in the shift register 73a and the clock terminals CKB
of even-numbared-stage unit circuits in the shift register 73a.
The clock signal CK2 is input into the clock terminals CKA of
even-numbered-stage unit circuits in the shift register 73a and
rhe clock terminals CKB of odd-numbered-stage unit circuits in
the shift register 73a. The low-level potential V385 is input
into the power terminals VSS of all the unit circuits in the
shift register 73a. The output signals SROUTL, SROUT3, ...,
SROUTn-1 are output from the cutput terminals CUT of the unit

circuits SR1, SR3, ..., SRn-1, respectively. The output
signals SROUTL, SRCOUT3, ..., SROUIn—-1 are output tec the gate
bus lines G1, G3, ..., Gn-1, respectively. In addition, each

output signal is input inte the input terminal INa of the
sascond-back-stage (first-back stage in the shift register 73a)
unit circuit, and inteo the input terminal INb of ths
fourth-previous-stage (second-previous stage in the shift
regigter 73a) unit circuit.

[0C70]

The shift register 73b is supplied with the start pulse
5r2, an end pulse EPZ, the two-phase clock signals CE3, CK4,
and the low-level potential VSS. The start pulse SP2 is input
inteo the input terminal INa of the first-stage unit circuit SRZ
in the shift register 73b. The end pulse EP2 is input into the
input terminal INb of the final-stage unit circuit SRn in the
shift register 73b. The clock signal CK3 is input intothe clock
terminals CKA of odd-numbered-stage unit circuits in the shift
register 73b and the clock terminals CKB of even—numbered-stage
unit circuits in the shift register 73b. The cliock signal CK4
is input into the clock terminals CKA of even-numbered-stage
unit circuits in the shift register 73k and the clock terminals
CKB of odd-numbered-stage unit circuits in the shift register

73b. The low-level potential VSS is input into the power
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terminals V88 of all the unit circuits in the shift register

73b. The cutput signals SROUTZ, SROUT4, ..., SROUTn are output
from the cutput terminals OUT of the unit circuits SRZ, 8R4, ...,
3R, respectively. The cutput signals SROUTZ, SROUTZ, ...,
SROUTn are output Lo the gate bus Lines GZ, G4, ..., &n,

respectively, In addition, each ocutput signal is input into
the inpuit terxminal INa cf the second-back-stage {(first-back
stage in the shift register 73b) unit circuit, and into the input
terminal INb of the fourth-previous-stage {(second-previous
stage in the shift register 73b) unit circuilt.
100713

Although it is preferable that the low-level potential
V33 is negative potential from a viewpoint of securely turning
off an n-channel TFT, the low-level potential VES may be
positive potential when used for a p—channel TFT as the pixel
TFT 4.
[0072]

hs illustrated in Fig. 6, each unit circult includes
n-channel-TFT transistors Trl to Tr4, and a capacitor
{hereinafter referred to as a bootstrap capacitor) CBL.
Hereinafter, the transistor Trl is referred to a&s an output
transistor Trl.
00733

A drain of the output transistor Trl is cennectsad to the
clock terminal CKA, and a source is connected to the output
terminal OUT. A drain and gate of the transistor Tr2 are
sonnected to the input terminal INa, and & source is connected
to a gate of the output transister Trl. The bootstrap capacitor
CB1 is provided between the gate and scurce of the output
transistor Trl. OCne terminal of the bootstrap capacitor CBI
is connected to the gate of the output trangistor Trl, and the
other terminal is connected to the cutput terminasl OUT. A drain
of the transistor Tr3 is connected to the cutput terminal OUT,
a gate ig connected to the clock terminal CKB, and a source is
sonnected to the power terminal V8S. A drain of the transistor
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Trd is connected to the gate of the output transistor Trl, a
gate is connected to the input terminal INb, and a source is
connected to the power terminal VSS.

[0074]

The oufput transistor Trl is provided between the clock
terminal CKA and the output terminal QUT, and functions as a
transistor {(transmission gate) for switching whether to alliow
a clock signal to pass depending on gate potential. The gate
of the output transistor Trl is capacitively coupled with a
conducting terminal (source) on the ocutput terminal OUT zide.
As a result, as will be described later, in a period when the
output transistor Trl is on and the clock signal CK1 or CK3 that
is input into the clock terminal CKA (hereinafter referred to -
as a clock signal CKA) is high-level, the gate potential of the
output transistor Trl becomes higher than the high-level
potential of the clock signal CKA, Hereinafter, a node towhich
the gate of the ocutput transistor Trl is connected is referred
to as neth,

(00751

Figs. 7 and 8 each illustrate a timing chart of the shift
registers 73a and 73b. Fig. 7 illustrates Input and output
signals and voltage changes at the node netA of an
odd-numbered-stage unit circuit in each shift register.
[0076]

A= illustrated in Fig, 7, in the odd-numbersd~stage unit
circuit in each shift register, the clock signal CKI or CK3 is
input via the clock terminal CKA, and the clock signal CK2 or
CK4 is input via the cleock terminal CKB. Aperiodwhen potential
of each of the clock signals CKl to CK4 is high-level is |
substantially identical to 1/2 periocd. The clock signal CKZ2
is a signal obtained by delaying the clock signal CK1 by 1/2
paeriod, The clock signal CK3 iz a signal obtained by delaving
the clock signal CK1 by 1/4 period. The clock signal CK4 is
a signal obtained by delaying the ciock signal CK2 by 1/4 period.
(0077}
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The start pulses SPL and SP2 become high-level befors a
shifting operation starts for a period identical to a period
of high-level potential of the clock signals CK2 and CK4,
regpactively. The end pulses EPL and BPZ (not illustrated in
Figs. 7 and 8) become high-level after the shifting operation
ends for a period identical to a period of high~level potential
of the clock signals CK2Z and CK4, regpectively.

[0078]

With reference to Fig. 7, an operation of the
odd-numbered-stage unit circuit in each shift register will be
described. First, when a signal (start pulses SP1, $SP2, or an
cutput signal of a second-previcus-stage unit circult {previocus
stage in each shift register}, hereinafter referred to as an
input signal INa) input into the input terminal INa changes from
low=level to high-level, potential at the node netA also changes
to high~level via the diode-connected transistor Tr2, and the
output transistor Trl is turned on.

[0079]

Next, wnhen the input signal INa changss Lo low~level, the
transistor TrZ is turned of £, and the node netd enters a £loating
state, but the output transistor Trl maintains on~state.
[00801]

Next, when the clock aignal CKA {¢lock signal CK1 or CK3)
changes from low-level to high-level, the bootstrap capacitor
CB1 is charged, and a bootstrap effect raises the potential at
the node netA to about twice an amplitude Vck {= {(high-lavel
potential VGH) - (low~level potential VGL)) of the clock signal
CKA. Since the gate potential of the outpult transistor Trl is
sufficiently high, resistance between the source and drain of
the output transistor Trl becomes smaller, and the clock signal
CKA passes through the output transistor Trl without a voltage
dreop.

[oosi]

While the clock signal CKA is high-level, the potential

at the node neth is about twice Vek, and the output signal SROUT
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ig high-level.
F0082]

Next, when the clock signal CKA changes to low-level, the
potential at the node neth becomes high-level. At the same time,
since the clock signal CK2 or CK4 input into the clock terminal
CKB {hereinafter referred to as a clock signal CKB) changes to
high~level, the transistor Tr3 is turned on, and low-lsvel
potential VSS is applied to the output terminal OUT.
Consequently, the output signal SRCUT becomes low-level.
(00833

Next, when a signal {(end pulses EPIL, EP2, or an output
gsignal of a fourth-~back-stage unit circuit (second-back stage
in each shift register), hereinafter referred to as an input
signal INb) input into the input terminal INb changes from
low-level to high-level, the transistor Trd is turned on. When
the transistor Tr4 is turned on, the low-level potentizl VS5
is applied to the node nethA, the potential at the node neti
changes to low-level, and the cutput transistor Trl is turned
off. '
[G0841

Next, when the input signal INb changes to low-level, the
transistor Trd is turned off. At this Time, the node netl enters
a floating state, but the cutput transistor Trl maintains
off-state. Until the input signal INa becomes high-level next
time, ideally, the output transistor Trl maintains off-state,
and the ocutput signal SROUT maintains low-level.

[0085]

Than, the transistor Tr3 is turned on when the clock signal

CKB becomes high-level. Accordingly, every time the clock
ignal CKB becomes high-level, the low-level potential VSS is

applied to the output terminal OUT. Inthisway, the transistor

Tr3 has a function to repeatedly set the output terminal 0OUT

to the low-level potential VSS and to stabilize the output
signal SROUT.

[0086]
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The even~numbered-stage unit circuit also cperates in the

Csame manner as in the odd-numbered-stage unit circult.

[0087]
Consequently, as lllustrated in Fig. 8, gate pulses are
sequentially output to the gate bus lines G1, G2, G3,

- [0088]

Next, with reference to Figs. 9 %o 14, a configuration
in the picture-frame region of the liquid crystal display
according to the present embodiment wilill be described.
{00897

As illustrated in Fig. 9, a wiring group 78 extending in
a direction orthogonal to the above-~described gate bus lines
13 is provided in each gate driver., Thewiring group 78 includes
wiring 74 that is set at the low-level potential V85, wiring
75 for transmlitting the clock signal CK1 or CK3, and wiring 76
for transmitting the clock signal CK2 or CK4. A slit aperture
is formed in each piece of the wiring.
rogoc]

The output transistor Trl and the bootstrap capacitor CBL
are arranged adiacent to each other. The transistors TrZ to
Tr4 are arranged adjacent to sach other. A region (hereinafter
raferred to as & control element region) 77 in which the
transistors Tr2 to T4 are arrangsd is locatsed between the
wiring group 78 and the output transistor Trl. The cutput
trangigtor Trl and the bootstrap capacitor CBl are arranged on
an end 10a side (on an copposite side of the display region 7)
of the control element region 77 and the wiring group 78.
[0091]

As illustrated in Fig. 10, the array substrate 10 includes
a strip regilon (hereinafier referred to as & ssal-coating
reglon) 63 sandwiched between thick dashed lines. The seal 62
is formed in a strip on the seal-coating region 63 sco that the
seal 62 does not protrude from the seali-coating region €3, One
end of the seal-coating region 63 1s sat in a regilon bstween

the bootstrap capacitor CBL and the end 10a of the array
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substrate 10,‘whereas the other end dz2 setf in a region between
the wiring 74 and the display region 7. The sesal-coating region
£3 includes a reglon 65 in which the transistors Tr2 to Tré and
the wiring 74 to 76 (wiring group 78) are arranged, and a region
64 in which the output transistor Trl and the bootstrap
capacitor CBl are arranged. The region 65 corresponds to the
above-described firgt region, and the region 64 corresponds to
the above-described second reglon. iInthis way, in the present
ambodiment, different from Comparative Embodiment 1, the cutput
transistor Trl and the bootstrap capacitor CBL are arranged in
the seal-coating region 6€3.

[0092]

The seal 62 is arrancged to cover at least part or all of
the output transistor Trl and a partial region or entire regicon
of the contrel element region 77. As long as the seal 62 does
not protrude from the seal-cecating region 63, it 1s not
particularly limited whether the seal 62 covers regions other
than these regions. For example, the seal 62 may be arranged
to cover part or all of the output ftransistor Trl, the entire
region of the control element region 77, and part or all of the
wiring 76. The seal 62 may be arranged to cover part or all
of the bootgtrap capacitor CBLI, all of the output transisior
Trl, the entire region of the control element regicn 77, all
of the wiring 76, and part or all of the wiring 75. The seal
62 may be arrangad to cover part or all of the boctstrap capacitoxr
CBl, all of the output transistor Trl, the entire region of the
control element region 77, all of thewiring 76, all of thewiring
75, and part or all of the wiring 74. In this way, the seal
62 includes a first portion that is adjacent to the liquid
crvesial layer 61 and a second portion that is adjacent to the
first portion. The first portion is arranged on the region 65,
whereas the second portion is arranged on the region 64.
[0083]

Each of the transistors Trl to Tr4 is a bottom gate thin

film transistor, and particularly the output transistor Trl is
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large and has a comblike source/drain structure. 7This enables
each transistor to secure a large channel width, for sxzample,
on the order cf ten um to hundred mm.
[0094]

As illustrated inFig, 11, the array substrate 10 includes
a transparent (translucent) insulating substrate 11. The
cutput transistor Trl includes a gate electrode 41 on the
insulating substrate 11, a gate insulator 42 on the gate
electrode 41, an i laver {semliconductor active layer}! 43 on the
gate insulator 42, an nt+ layer 44 on the 1 layer 43, and a source
electrode 45 and drain electrode 46 that are each provided on
the n+ layer 44. The source electrode 45 and the drainelectrode
46 each includse a plurality of comblike portions. The source
electrode 45 and the drain electrode 46 are arranged face to
face so that the comblike portions mesh each other.
(00851

As illustrated in Fig. iZ, the bootstrap capacitor CBl

includes a first electrode 31 on the insulating substrates 11,

the gate insulator 42 that is provided on the first electrode
31 and shared by the output transistor Tri, and a second
electrode 32 on the gate insulator 42,

[00586]

In order for the array substrate 10 and the oppossd
substrate 50 to be light-transmissive, as a material for the
insulating substrates 11 and 51, incrganic substances, such as
glass, silica glass, and silicon nitride, organic polymer
compounds {(resgin), such as an acrylic resin, are mainly used.
Preferably, silica glass with a thickness of about 0.7 om is
used.

(00971

The gate electrode 41 and the first electrode 31 are each
formed of & common conductive film containing & material, such
as molybdenunz{Mo),'titaniunl(Ti}, aluminum {Al), copper {Cuj,
and an alloy of these mestals. The gate electrode 41 and the
first electrode 31 may be formed of a multilayer £ilm of these
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conductive films. Preferably, Al 1a used. The gate insulator
42 is formed of a transparent {translucent) insulating layer
containing an incrganic insulating material, such as silicon
nitride and silicon oxide. The gate insulator 42 may be formed
using amuliilayer filmof these insulating layers. The l laysr
{(semiconductor active layer) £3 is formed of amorphous silicon,
and the n+ layer 44 is formed of amorphous silicon containing
impurities {for example, phosphorus} . The source electrode 45,
the drain electrode 46, and the sescond electrode 32 are each
formed of a common conductive film containing a material, such
as Mo, Ti, 21, Cu, and an alloy of these metals. Ths source
electrode 45, the drain electrode 46, and the second electrode
32 may be each formed of a multilayer £ilm of these conductive
Films.
fooess

A tranaparent (translucent) insulating layer 47 that
functions as a passivation film is formed on the source
electrode 45, the drain elsctrode 46, and the gecond electrode
32. The insulating layer 47 is formed of an inorganic
insulating laver, such as a silicon nitride £film and a silicon
oxide film. The insulating layer 47 may be formed using a
multilayer £ilm of these inorganic insulating layers. A
transparent (translucent) insulating layer 48 that functions
as a planarization £ilm is formed on the insulating layer 47.
The insulating laver 48 is formed of an organic insulating layer.
Examples of materials of the crganic insulating layer include
a photosensitive resin, such as a photosensitive acrylic resin.
00991

Bach ¢f the transistors Tr2 to Tréd differs from the output
transistor Trl only in a planar structure, and has a
cross—-sectional structure similar To the structure of the
output transistor Trl. In each diagram, a shaded membexr, and
the gate electrode 41 and the first electrode 31 are formed of
a common conductive fiim, while a member with dot patterns, the

source electrode 45, the drain electrode 4¢, and the zecond
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electrode 32 are formed of a common conductive film. In each
diagram, a white-ccated rectangular region arranged in a region
in which the shaded member and the member with dot patterns
overlap each other represents a contact hole for connecting both
members to each other.

(01007

The pixel TFT 4 is a bottom gate thin film transistor in
the same manner as in the output transistors Trl to Trd, and
is formed together with the ocutput transistors Trl to Tré
through a common process.

(01011

In the display region 7, the above-described pixel
electrode 9 is formed on the insulating layer 48. The pixel
electrode 9 is electrically connected to the drain electrode
(not illustrated) of the pixel T¥T 4 through a contact hole {not
iliustrated) that passes through the insulating lavers 47 and
48, Thepixel slectroede 9 1is formed of a transparent conductive
material (light-transmissive conductive material), suchas IT0,
8nls, and TZ0,
roioz]

Next, a method for manufacturing the liguid crystal
display of the present embodiment will be described. The liguid
crystal display of the present embodiment can be manufactured
by a general method, More particularly, first, a substrate
{hereinafter referred to as an array mother giass) before being
divided into a plurality of array substrates 10, and a substrate
(referred to as a CF mother glass) before being divided into
a plurality of opposed substrates 50 are each produced by a usual
method.

[0103]

After the array mother glass and the CF mother glass are
produced, steps S11 to 519 are performed as 1llustrated in Fig.
13,
r0104]

First, in.step 811 (substrate cleaning process), the
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array mother glass and the CF mother glass are cleansd.
{0105]

A degassing process may be performed between step S11 and
step S12Z. In the degassing process, the array mother glass and
the CFmother glass are heated To remove unnecessary substances,
such a8 an organic solvent and gas from these mothexr glasses.
f0106]

Next, in step S12 (alignment £ilm formation process), an
alignment film is formed on each of the array methexr glass and
the CF mother glass. Examples of materials for the alignment
film include an organic material such as peolyimide and an
inorganic material such as a silicon oxide.

[0107]

Next, in step S13 {(rubbkbing process), rubbing treatment
igs applied to szach alignment film. Step 813 may be ocmiftted
depending on an alignment state of liguid crystal molecules in
the liquid crystal layver ¢3. Instead of the rubbing treatment,
glignment treatment other than the rubbing treatment may be
applied, for example, optical alignment treatment.

[0108]

Next, in step 814 (seal-coating process}), a material
fhereinafter referred to as a sealing materizl) for a seal
before hardening is coated on one of the array mother glass and
the CF mother glass by a method such as a screen printing method
and a dispenser writing method. The sealing material is pasty
and is ceated in a closed ring. This sealing material 1s &
hardening {for example, ultraviclet-hardening) and
thermo-hardening material {hereinazfter referred to as
light/heat combined use sealing material), and generally
includes an acrylic resin and/or an epcxy resin. Specific
erxanples of light/heat combined use ssaling materials include
the Photolec S series {made by SEKISUI CHEMICAL CO., LTD.) that
uses an epoxy acrylic resin as a main component. The sealing
material is preferably coated by a dispenser writing method.
[0108]
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Next, in step 815 (liguid crystal materizl dropping and
bonding process), a liguid crystal material is dropped on a
mother glass on which the sealing material is coated, a mother
glass on which the sealing materizl is not coated, or both of

the mether glasses, then bothmother glasses are bonded together.

Bonding of both mother glasses is perfermed under environments
with pressures lower than atmospheric pressures {for example,
under wvacuum). Both mother glasses are placed under
atmospheric pressures after bonding. The liguid crystal
material is preferably dropped on the CF mother glass.
10110}

Next, in step 516 {provisional seal hardening process),
the sealing materisl is irradiated with light from an array
mother glases side to harden {provisional hardening) the sealing
material to some extent. At this time, since the light ism
shielded by the output transistor Trl and the bootstrap
capacitor CBl, the sealing material on the output fransistor
Tri and the bootstrap capacitor CBl is irradiated with
insufficient light, and the sealing materizl hardly undergoss
provigional hardening. However, since the region 65 in which
the transistors TrZ to Tréd and the wiring 74 to 76 are arranged
includes many translucent regions, the sealing material can
fully underge provisional hardening on the region 65. In
addition, a sealing material portion (portion corresponding to
the above~described first portion) that has undergone
provigional hardening is arranged closer to the display region
7, and a sealing material portion (portion corresponding to the
above~described second portion) that has not undergone
provisional hardening is arranged closer to the end 10a of the
array substrate 10. This can prevent the sealing material
portion that has not undergone provisional hardening from
touching the liguid crystal layer, and thus can prevent a
sealing material component from dissolving and diffusing into
the liguid crystal laver. The sealing material is irradiated
with light from the array substrate 10 side because the BM 52




16

20

30

34

is formed on the opposed substrate 50. Types of light used fox
irradiation isg not limited, and may include, for example, light
including ultraviolet light. Preferably, ultraviolet light is
used.
[0111)

Next, in step 817 {(main seal hardening process), the
bonded mother glasges are heated. The heating further hardens
the sealing matsrial (maln hardening). ALl of the sealing
material hardens in this process. Accecrdingly, on the region
64 in which the output transistor Trl and the bootstrap
capacitor CBl are arranged, the sealing material hardly
undergoes provisional hardening in step 516, and undergoes main
hardening in step 817. On the other hand, on the region 65 in
which the transistors Tr2 fto Trd4 and the wiring 74 to 76 are
arranged, the sealing material undergoes provisicnal hardening
in step 816, and undergoes maln hardening in step S$17.
{01121

In this way, in the present embodiment, the ssaling
material portion (portion corresponding to the above-described
first portion) that undergoes provigional hardening and main
hardening is arranged closer to the display region 7, while the
sealing material portion (portion correspending to the
above—described second portion) that does nct undergo
provisicnal hardening and undergoes main hardening is arranged
closer f£o the end 10a of the array substrate 10.

[0113]

While the technigque described in Patent Literaturs 11
needs to perform provisional hardening of the sealing material
before ponding substrates together, the present embodiment
performs provisiocnal hardening of the sealing material after
bonding mother glasses togethsr. This can prevent foreign
substances, such as dust, from mixing in the liguid crystal
layer. Furthermore, the present embodiment does not need a mask
for provisional hardening. This c¢an reduce manufacturing
costs.,
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(01143

While conditions for light irradiation and heat treatment
in steps 816 and S17 can be suitably set in accordance with
characteristics of the sealing material, when the Photolec 8
series is used, for example, vltraviolet irradiation of around
180 is performed, and heat treatment at 120°C 1s performed for
60 minutes,

[0115]

Next, in step S1B (breaking process), the bonded mother
glasses are broken along panel breaking lines into a pluralicy
of liguid crystal cells.

(0116

Next, in step $19 [inspection process), inspections such

as a lighting inspection of the liguid crystal cell are

performed to check guality conditions of the liguid crystal
cell.
[C1X7]

Subsequently, after the polarizing plate and phase plate
(optional) are affixed on sach of both surfaces of the liguild
crystal cell, the source driver & 1ls mounted and the liguid
crystal panel 1 is completed. Then, the flexible substrate is
connected to the liguid crystal panel 1, the control section
and the backlight unit are attached, and these components are
accommodated in an enclcesure, thereby completing the liquid
crystal display of Embodiment 1.
forigl

In the present embodiment, the cutput trangistor Trl and
the'bootstrap capacitor CBl are arranged in a region between
the end 10a of the array substrate 10 and the control element
region 77. Accordingly, each of the transistors in the control
element regilon 77 and the wiring group 78 can be arranged on
a display region 7 gide of the output transistor Trl and the
bootstrap capacitor CBl. Inaddition, it ispossible toperform
provisional hardening and main hardening of the sealing
material on the region 65 in which the transistors Tr2 o Tr4
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and the wiring 74 to 76 are arranged. OCn the other hand, it
is possible to perform main hardening of the sealing material
cn the region 64 in which the output transister Trl and the
bootstrap capacitor CBL are arranged. Conseguently, it is
possible to control the sealing material component from
Gissolving in the liguid crystal layexr by the time of completion
of the main seal hardening process. Inaddition, it is possible
to define the seal~coating reglon 63 to be wider. Furthermore,
it is possible to control occurrence of liguid grystal leakage.
Therefore, it is possible to reduce occurrence of guality
problems and to improve adhesive strength between substrates.
[0119]

Although a size of sach element and a thickness of each
piece of wiring are not particulariy limited and can be suitably
configured, for sxample, values illustrated in Fig. 14 can be
applied. A thicknessg of the wiring 74 and a thickness of the
wiring 75 are substantially identical tc z thickness of the
wiring 76, Spacing cof the wiring 74 and the wirling 75 can be
set to 30 um. A pitch of the output transister is substantially
equal to a pitch of the unit circuit or the gate bus line.
Furthermore, a width of wiring that connects between elements
or between an element and wiring can be set to, for example,
10 pm.

(01201

In the case illustrated in Fig, 14, & proportion of an
area in which light is shielded in & region A including the
transistors Tr2 to Tr4, the wiring 76, and the wiring 75 is
roughly estimated to be about 25% (= (105 x 70 + 58 x 70 + 30
x 60 + 20 » 20 x 6 x six contacts + 30 x 200 x four linear parts
of wiring) /{800 x 200} = 39050/160000}). On the other hand, a
proportion of an area in which light is shielded in a region
B including the cutput transistor Trl and the bootstrap
capacitor CBLI is roughly estimated to be about B80% { = (B0 x
190 + 200 x160)/(300 x 200) = 47200/60G). In this way, the
proportion of the area in which light i=s shielded in the region



10

20

25

30

37

A is preferably 50% or smaller, and the proportion of the area
in which light is shielded in the region B is preferably larger
than 50%.

(01211

Embodiment 2

Although a 1iquid crystal display according to Embodiment
2 has different layout of an element and wiring in a shift
ragister, the ligquid crystal display acgording to Embodiment
2 is substantially identical to a liguid crystal display of
Embodiment 1 except for a difference.

[0122]

In Embodiment 1, a wiring group 78 is arranged in a region
betwean transistors Tr2 to Tréd (control element ragion 77) and
adisplay region 7. Onthe otherhand, in the prasent embodiment,
az 1llustrated in Fig. 15, the transistors Tr2 to Tr4d (centrol
element region 77) are arranged in a region between the wiring
group 78 and the display region 7. Embodiments 1 and 2 have
a2 common feature in that the wiring group 78 and the transistors
Tr2 to Trd (control element region 77) are arranged in a region
betwean the display region 7 and an cutput transistor Trl.
[0123]

En array substrate 10 includes a strip region
{hersinafter referred to as a seal-coating reyglion) €3
sandwlched between thick dashed lines, and a seal 62 is formed
in a strip on the seal-coating region 63 not to protrude from
the seal~coating region 63. One end of the seal-coating region
63 is set in a region between a bootstrap capacitor CBL and an
and 10z of the arrxay substrate 10, whereas the cther end is set
in a region between the transistors Tr2 to Trd {control element
region 77) and the display region 7. The seal-coating region
63 includes a regicnh 64 in which the output transistor Trl and
the bootstrap capacitor CB1 are arranged, and a region 66 in
which the transistors TrZ teo Trd (control element region 77)
and wiring 74 to 76 (wiring group 78) are arranged. The reglon
66 corresponds to the above-described first region, and the
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region 64 corresponds to the above-described second region. In
this way, in the present embodiment, different from Comparative
Embodiment 1, the output transistor Trl and the bootstrap
capacitor CB1 are arranged in the seal-ceating region 63,
[0124]

The seal 62 is arranged to covey at least part or all of
the output transistor Trl and part or all of the wiring group
78. Az long as the seal 62 does not protrude from the
seal-coating region 63, it is not particularly limited whether
the seal 62 covers regions other than these regions. For
axample, the ssal 62 may be arranged to cover all of the cutput
transistor Trl, all of the wiring group 78, and a partial region
or entire region of the control element region 77. The seal
62 may be arranged to cover part or all of the bootstrap capacitoer
CBl, all of the output transistor Trl, all of the wiring group
78, and a partial region or entire regicon of the contrel element
region 77. In this way, the seal 62 includes a first portion
that is adjacent to a Liguid crystal layer €1 and a second portion
that is adjacent to the first portion. The first portion is
arranged on the region 66, and the second portion is arranged
on the region 64.

{6125}

In the present embodiment, in the same manner as in
Embodiment 1, the output transistor Trl and the bootstrap
capacitor CBl are arranged in a region between the end 10a of
the array substrate 10 and the control element region 77.
Therefore, alse in the present embodiment, 1t is possible to
reduce occurrence of quality problems and to improve adhesive
strength between substrates.

(01261

In each of Embodiments 1 and 2, arrangement places of the
cutput transistor Trl and the bootstrap capacitor CBl may be
transposed,

[0127]

Embodiment 3
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A liguid crystal display according to Embodiment 3 is
substantially identical to a liguid crystal display of
Embodiment 1 except for a layout of an element and wiring in
a shift register being different.

[0128]

In the present embediment, as 1llustrated in Fig. 15,
transistors TrZ to Tréd (contrel element region 77) are arranged
in a region between an end 10a of an array substrate 10 and a
bootstrap capacitor CBl.

101293

The array substrate 10 includes a strip region
{hereinafter referred to as a seal-coating region) 63
sandwiched between tThick dashed lines, and a seal 62 is formed
in a strip on the seal-ceoating region 63 not o protrude from
the seal-coating region 62. One end of the seal~coating region
63 18 set in a reglon between the control element region 77 and
the end 108 of the array substrate 10, whereas the other end
is set in a region between wiring 74 and a display region 7.
The seal-coating region 63 includes a region 64 in which an
output transistor Trl and the bootstrap capacitor CBIL are
arrangsad, & region &7 in which the transistors TrZ to Tréd are
arranged, and a region 68 in which wiring 74 to 76 (wiring group
78 are arranged. The region €8 corresponds to the
above-described first region, and the region 64 corrasponds Lo
the above-described second region. In this way, in the present
embodiment, different from Comparative Embodiment 1, the ocutput
trangistor Trl and the bootstrap capacitor CBl are arrangsd in
the seal-coating region 63.

[0130]

The seal 62 is arranged tc cover at lesast part or all of
the ocutput transistor Trl and part or all of the wiring 76. As
long as the seal 62 does not protrude from the seal-coating
region 63, it is not particularly limited whether the seal 62
covers regions octher than these reglions. For example, the seal

62 may be arranged to cover part or a1l of the beotstrap capacitor.
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CB1, all of the output transistor Trl, and all of the wiring
76, The seal 62 may be arranged to cover a partial region or
entire region of the control element region 77, all of the
bootstrap capacitor CBL1, all ¢of the output transistor Trl, all
of the wiring 76, and part or all of wiring 75. The seal 62
may be arranged to cover a partial region or entire region of
the control element region 77, all of the bootstrap capacitor
CB1l, all of the output transistor Tril, all of the wiring 76,
all of the wiring 75, and part or all of the wiring 74. In this
way, the seal 62 includes a first portion that is adjacent to
a liguid crystal layer 61 and a second portion that is adjacent
to the first portion. The first portion is arranged on the
region 68, and the second portion is arranged on the region 64.
(0131}

In the present embodiment, the output transistor Trl and
the bootstrap capacitor CBl are arranged in a region betwsen
the end 10a of the array substrate 10 and the wiring 76,
Accordingly, the wiring group 78 can be arranged on a display
region 7 sige of the output transistor Trl and the bootstrap
capacitor CBl. In addition, it is possible to perform
provisional hardening and main hardening of a sealing material
on the regicn 68 in which the wiring 74 to 76 are arranged. On
the other hand, 1t is possible to perform main hardening of the
sealing material on the region 64 in which the output transistor
Trl and the bootstrap capacitor CBI are arranged. Consequently,
it is possible to contrel the sealing material component from
dissolving in the 1iguid crystal layer by the time of completion
of the main geal hardening process. In addition, it is possible
to define the seal~coating region €3 to be wider. Furthermore,
it is possible to control occurrence of liguid crystal leakage.
Therefore, in the same mannsr as in Embodiment 1, it is possible
to reduce occurrence of gquality preblems and to improve adhesive
strength bestween substrates.

[G132]

However, the present embodiment differs from Embodiment
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1 in that the sealing material portion that undergoes
provisional hardening and main hardening is separately
arranged.

[0133]

Embodiment 4

A liguid crystal display according to Embodiment 4 is
substantially identical to a liguid crystal display of
Fmbodiment 3 except for a layout of an element and wiring in
a shift register being different.

(021341

In Frmbodiment 2, transistors Tr2 to Trd (control element
region 77) are arranged in a region beﬁwean an end 1Ca of an
array substrate 10 and a bootstrap capacitor CBL. On the other
hand, in the present embodiment, as illustrated in Fig. 17, a
wiring group 78 is arrangsd in a region between the end 10a of
the array substrate 10 and an output transistor Trl.
Embodiments 3 and 4 have a common feature in that the output
transistor Trl and the bootstrap capaciter CBl are arranged in
a region between the wiring group 78 and the transistors Tr2
to Tr4 (control element region 77).

[0135]

The array substrate 10 includes a strip region
(hereinafter raferrsed to as a seal-coating region) 63
sandwiched betwesen thick dashed lines, and a geal 62 is formed
in & strip on the seal-coating region 63 not to protrude from
the seal-coating region 63. One end of the seal-coating region
63 is set between wiring 74 and the end 10a, whereas the other
end is set ina reglonbetween the transistors Tr2 toTrd {control
element regicn 77) and a display region 7. The ssal-coating
region 63 includes a region 64 in which the output transistor
Tr1 and the bootstrap capacitor CRBL are arranged, a region €7
in which the transistors Tr2 to Tré are arranged, and & region
68 in which wiring 74 to 76 {wiring group 78) are arranged. The
region 67 corresponds to the above-described first region, and

the region 64 corresponds to the above-described second region.




10

20

25

30

35

42

In this way, in the present embodiment, different from
Comparative Embodiment 1, the output fransistor Trl and the
bootstrap capacitor CBl are arranged in the seal-coating region
63.

[0136]

The seal 62 is arranged to cover at least part or all of
the bootstrap capaciter CBl, and a partial region or entire
region of the control element region 77. As long as the sesal
62 does not protrude from the seal-coating region 63, it is not
particularly limited whether the seal 62 covers regions other
than these regions. For example, the seal 62 may be arranged
te cover part or all of the output transistor Tri, all of the
bootstrap capacitor CB1l, and a partial region or entire region
of the control element region 77. The seal 62 may be arranged
o cover part or z1l of the wiring 76, all of the cutput
transistor Trl, all of the bootstrap capacitor CBLl, and a
partial region or entire region of the control element region
77. The seal 62 may be arranged to cover part or all of the
wiring 75, all of the wiring 76, all of the output transistor
Trl, all of the bootstrap capacitor CBL, and a partial region
or entire region of the control element region 77. The seal
62 may be arranged to cover part or all of the wiring 74, all
of the wiring 73, 211 of the wizing 76, all of the output
transisteor Trl, all of the bootstrap capaciter CBI, and a
partial region or entire region of the control element region
77. In this way, the seal 62 includes a first portion that is
adjacent to a liquid crystal layer 61 and a second portion that
is adjacent to the first portion. The first portion is arranged
on the reglon 67, and the second portion is arranged on the region
&4,

(01371

In the present embodiment, in the same manner as in
Embodiment 1, the output transistor Trl and the bootstrap
capacitor CBl are arranged in a resgion betwesn ﬁh@ end 10z of
the array substrate 10 and the control element region 77.
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Therefore, also in the present embodiment, 1t is pcssible to
reduce occurrence of quality problems and to improve adhesive
strength betwsen substrates.

[0138]

The wiring group 78 is arranged in a region betwesen the
end 10a of the array substrate 10 and the ovtput transistor Trl.
Accordingly, it is possible to protect the transistors Trl to
Tr4 from static electricity that intrudes from cutside by the
wiring group 78.

(013917

In each of Embodiments 3 and 4, arrangement places ¢f the

output transistor Trl and the bootstrap capacitor CBl may be

transposed.

[0140]
Embodiment 5

A liguid crystal display according to Embodiment 5 is
substantially identical to a liquid crystal display of
Embodiment 1 except for a lavout of an element and wiring in
a shift register being different.

[0141]

In the present embodiment, as illustrated in Fig. 18,
transistors Tr2 to Tr4 {control element region 77) are arranged
in a region between a display region 7 and a bootstrap capacitor
CB1, and a wiring group 78 is arrandged in & region betwsen an
output transistor Trl and the bootstrap capacitor CBI1.
(014213

An array substrate 10 includes a strip region
{hereinafter referred to as a seal~coating reglon) 63
sandwiched between thick dashed lines, and a seal 62 ig formed
in a strip on the seal-coating region €63 not to protrude from
the seal-coating region 63. One end of the seal-coating region
63 is set in a region between the output transistor Trl and an
end 10a of the array substrate 10, whereas the other end 1s set
in a region between the transistors Tr2 to Trd {control slement
reglon 77} and the display region 7. The seal-coating region
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€3 includes a region 6% in which the output transistor Trl is
arranged, a region 70 in which the bootstrap capacitor CBIL is
arranged, a reglon 67 in which the transistors TrZ to Trd are
arranged, and a regilon 7% in which wiring 74 to 76 (wiring group
78) are arranged. The regiocns 67 and 79 correspond to the
above-described first region, and the regions 6% and 70
correspond to the above-described second region. In this way,
in the present enbodiment, different from Comparative
Empodiment 1, the output transister Tri and the bootstrap
capacitor CB1 are arranged in the seal-ceating region €3,
[0143]

The seal 62 is (1) arranged to cover at least part or all
cof the cutput transistor Trl and part or all of the wiring 74,
or (2} arranged to cover at least part or all of the bootstrap
capacitor CB1 and a partial region or entire region of the
control element raglion 77. In addition, the seal €2 includes
a first portion that is adjacent to a liguid crystal layer 61
and a second portion that is adiscent to the first portion. 1In
each of the cases (1} and {2}, as long as the sszl 62 does not
protrude from the seal-coating region 63 and the first portion
is not arranged on the bootstrap capaciter CBi, it is not
particularly limited whether the seal 62 covers regicns cther
than these regions.

[01d4]

In the caseof {1), for example, the seal 62 may be arrangsd
to cover all of the cutput transistor Trl and all of the wiring
group 78. The sesal 62 may be arranged to cover part or all of
the output transisteor Trl, all of the wiring group 78, all of
the bcotstrap capacitor CBl, and a partial region cor entire
region of the contrcl element region 77.

[0145]

Inthe cagecf (2}, for example, the seal 62 may be arranged
to cover all of the bootstrap capacitor CB1 and the entire region
of the control element region 77. The seal 62 may be arranged
to cover part or all of the wiring group 78, all of the bootstrap
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capacitor CRL, and a partiel region or entire region of the
control element region 77. The ssal 6Z may be arranged to cover
part or all of the output transistor Trl, all of the wiring group
78, all of the bootstrap capacitor CBl, and a partizl region
or entire region of the contrcl element region 77.

[0146]

In the present empodiment, the output transistor Tri is
arranged in a region between the end 10a of the array substrate
10 and the wiring group 78, and the bootstrap capacitor CBL is
arranged in a region between the end 10a of the array substrate
10 and the control element region 77. Accordingly, the wiring
group 78 can be arranged on a display region 7 side of the output
transistot Trl, and ths control element region 77 can be
arranged on a display region 7 side of the bootstrap capacitor
CBl. In addition, it is possible to perform provisicnal
hardening and main hardening of a sealing material on the region
67 in which the transistors TrZ to Trd are arranged, and on the
region 79 in which the wiring group 78 is arranged. On the other
hand, it is possible to perform main hardening of the sealing
material on the region 62 in which the output transistor Trl
is arranged, and on the region 70 in which the bootstrap
capacitor CBl is arranged. Conseguently, it is possible to
control the sealing material component from dissolving in the
liguid crystal layer by the time of completion of the main seal
hardening precess. In addition, it is possible to define the
seal-coating region 63 to pe wider., Furthermore, it is possible
to control occurrence of liguid crystal lsskage. Therefore,
in the same manner as in Embodiment 1, it ig possible to reduce
occurrence of quality problems and to improve adhesive strength
between substrates.

[0147]

However, the present embodiment differs from Embodiment
1 in thset the sealing material portion that undergoes
provisional herdening and main hardening is separately
arranged.
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[014¢8]

In Bmbodiment 5, arrangement places of the ocutput
transistor Trl and the bootstrap capaciter CBl may be transposed,
and arrangement places of the contrcl element region 77 and the
wiring group 78 may be Lransposed.

[0149]

Various variations of Embodiments 1 to 5 will be described
below. A semiconductormaterial of each TFT isnot particularly
limited, but can be sultably sslected. Examples of
semiconductor materials include a group 14 element
semiconductor, such as silicon, and an oxide semiconductor.
Furthermore, crystalliinity of a semiconductor material of sach
TET 13 not particularly limited, but may be a single crystal,
a polycrystal, an amorphous, or amicrocrystal, and may include
two or more types of these crystal structures. However, when
an output transistor contalns amorphous silicon, from a
viewpolint of enlarging its driving capability, a channel width
of the output transistor and a size of a bootsirap capacitor
become particularly large. Therefore, the ocutput transistor
containing amorphous silicon can remarkably perform an effect
of reducing occurrence of quality problems and an effect of
improving adhesive strength of the seal. The oxide
semiconductor preferably contains oxygen {0), and at least one
element selected from the group consisting of indium (In),
galliuvm (Ga}, zinc {Zn), aluminum (Al), and silicon (Si). MNore
preferably, the oxide semiconductor contains In, Ga, 2n, and
o.
r0150]

A type of sach TET is not particularly limited to a bottom
gate type, but can be sultably selected.

(0151}

Furthermore, a TFT other than a gate driver T¥FT may further

be arranged Iin the picture-frame region.
[0152]
In addition, the number and arrangement place of the unit
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circuit that satisfies the above-described layout are not

particularly limited, but can be sultably configured.

That 1=,

at least one unit cilrcuit may include either one of the

above-described layouts, and part or all of the unit circuits

may include either one of the above-described layouts.

Howevel,

from a viewpoint of performing the above-described sffect

particularly effectively, all the unit circuits preferably

include either one of the above-described lavouts.
[0153]

Furthermore, a type of an element and wiring of each gate

driver is not particularly Limited, but can be suitably

determined, sxcept for an cutput transistor and a bootstrap

capacitor,
(01547

Embodiments I to D may be combined with each other. For

example, unit circuits of different layouts may be formed in

a common shift reglster, and a plurality of shift registers nay

include unit circuits of layouts diffarent from each other.

REFERERCE SIGNS LIST

[0155]

1 liguid crystal panel

2 display section

3 pixel

4 pixel TFT

5 drive circuit for source bus linss {(source driver)
ba, &b drive circult for gate bus lines (gate driver)
7 digplay region

8 picture~frame region

9 pixel electrode

10 array substrate

1Ga end

11 insulating substrate

1Z, 81 to Sm source bus lines

13, &1 to Gn gate bus lines
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14 comeon transfer electrode
16 common trunk wiring
17 common bus line

18,1% lead-out wiring

25 input wiring

2%, 27, 28, 29, 30 terminal

31 first electrode

32 second electrode

41 gate electrode

42 gate insulator

43 i layer (semiconductor active laver)
44 n+ layer

45 source electrode

46 drain elesctrode

47,48 insulating layer

50 opposed substrate

51 insulating substrate
52 black matrix (BM)

6l liguid crystal layer
52 seal

&3 seal-coating region

64 teo 69, 70, 79 region

7L pixel array

72 display control circuit
T3a, 13b shift register

74 to 76 wiring

77 control element region
78 wiring group

Pid pixsel circuit

SR1 to SRn
INa, INb
CKRA, CEB

unit circult

input terminal

clock terminal

V&S power terminal

OUT  output terminal

Trl to Tré

transistor



CB1

bootstrap capacitor

49
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CLATMS

Claim 1. A liquid crystal display comprising:

a first substrate,

a second substrate facing saild first substrate, and

a ligquid crystal layer and a seal provided between said
first substrate and said second substrate,

wherein said f£irst substrate includes an insulating
substrate, a shift register monclithically formed on said
insulating substrate, a plurality of bus lines, a first end of
the first substrate, and a display region,

said shift register includes a plurality of
multistage-connectedunit circuits and wiring connected to said
plurality of unit circuits, the shift register being arranged
in a region between said first end and sald display region,

at least one of gaid plurality of unit circuits includes:

a clock terminal into which a clock signal is input,

an output terminal connected to a corresponding bus line,

the output terminal outputting an output signal,

a first transistor with one of a source and a drain being
connected to said clock terminal and the other of said scurce
and said drain being connected to said output terminal,

a second transistor other than the first transistor, and

a capacitor with a first terminal being connected to a
gate of said first transistor and a second terminal being
connected to sald output terminal,

said first transistor and sald capacitor are arranged in
a region between said first end and saild second transistor,

said second transistor is arranged in a regilon between
said display region and said first transistor and said
capacitor,

sald seal contains a hardened article of a

light-hardening material,
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saidﬁirstsubstrateincludessafirstregion;h1whichsaid
wiring and/or said second transistor are arranged, andaisecond'
region in which said first transistor and/or said capacitor are
arranged,

gaid seal includes a first portion adjacent to said liquid
crystal layer and a second portion adiacent to said first
portion, .

gaid firet portion is arranged on sald first region, and

said second portion is arranged on sald second region.

Claim 2. The liguid crvstal disgplay according to claim 1,

wherein sald wiring and sald second transistor are
arranged in a region bhetween said display region and one of =said
first transistor and sald capacitor.

Claim 3. The liguid crystal display according te claim 2,
wherein sald wiring is arranged in a region between said

gecond transistor and said display region.

Claim 4. The liguid crystal display according to claim 2,
wherein saild second tramnsistor is arranged in a region

between said wiring znd said displayv region.

Claim 5. The liguid crystal display according to ¢laim 1,
wherein said first transistor and said capacitor are
arranged in a region between saild wiring and said second

transistor.

Ciaim 6. The ligquid cyystal display according to claim &,
wherein said wiring isg arranged in a region between gaid

first end and one of gaid first transistor and said capacitor.
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Claim 7. The liguid crystal display according te claim 1,
wherein sald wiring is arranged in a region between said

first transistor and said capacitor.

Claim 8. The liguid crystal display according to any one of
claims 1 to 7,
wherein said seal includes a hardened article of a

light-hardening and thermo-hardening material.

Claim 2. The ligquid crystal display according to any one of
claims 1 to 8,
wherein saild second substrate includes a 1ight shielding

member that faces said shift register.

Claim 10. The liquid crystal display according to any one of
ciaime 1 to 9,
wherein a pulse signal is transmitted through said

wiring.

Claim 11. The liguid crystal display according to any one of
claims 1 to 10, _

wherein said first substrate includes a plurality of
pixel circuits provided in said display region,

each of said plurality of pixel circuits includes a pixel
transistor and a pixel electrode connected to said pixel
transistor, and

each of said plurality of bus lines is connected to a

plurality of corresponding pixel transistor gates.

Claim 12, The liquid crystal display according to any one of
claims 1 to 11,

wherein the proportion of the area in which light is
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shielded is larger in said first region than in said second

reglon.



