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7) ABSTRACT

A liquid crystal display device, which includes: a liquid crys-
tal layer; and a first substrate and a second substrate that are
arranged so as to face each other with the liquid crystal layer
being sandwiched therebetween. On the liquid crystal layer
side of the first substrate, there are provided: a plurality of first
thin film transistors that are arranged in a display region; a
peripheral drive circuit which includes a plurality of second
thin film transistors and is arranged in the periphery of the
display region so as to supply drive signals to the plurality of
first thin film transistors; an organic insulating film that is
formed so as to cover the plurality of first thin film transistors
and the plurality of second thin film transistors; and an inor-
ganic insulating film that is formed on the organic insulating
film. Each of'the plurality of second thin film transistors has
a semiconductor layer that contains a source portion, a chan-
nel portion and a drain portion; and the inorganic insulating
film is arranged in a region that does not overlap at least the
channel regions of the plurality of second thin film transistors
when viewed from a direction normal to the first substrate.
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FIG. 4
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LIQUID CRYSTAL DISPLAY DEVICE

TECHNICAL FIELD
[0001] The present invention relates to a liquid crystal dis-
play device.
[0002] This application claims the benefit of Japanese

Patent Application No. 2012-255173, filed in Japan on Nov.
21, 2012, which is hereby incorporated by reference in its
entirety.

BACKGROUND

[0003] Known types of liquid crystal display devices
include vertical electric field display devices and lateral elec-
tric field display devices.

[0004] Vertical electric field display devices apply substan-
tially vertical electric fields to liquid crystal molecules
through a pair of electrodes with a liquid crystal layer ther-
ebetween. Different modes of vertical electric field liquid
crystal display devices such as TN (twisted nematic) mode
and VA (vertical alignment) mode exist.

[0005] The lateral electric field mode liquid crystal display
device has a pair of electrodes insulated from each other
provided on a liquid crystal layer side of one of a pair of
substrates sandwiching the liquid crystal layer. The lateral
electric field mode liquid crystal display device applies a
substantially lateral electric field to the liquid crystal mol-
ecules. The modes of lateral electric field liquid crystal dis-
play devices include IPS (in-plane switching) mode and FFS
(fringe field switching) mode.

[0006] Patent Document 1, for example, discloses a struc-
ture of an FFS mode display device in which a pixel electrode
and a common electrode are disposed on the liquid crystal
layer side of the array substrate such that the pixel electrode
and the common electrode face each other across the inter-
electrode insulating film, which is formed of an inorganic
insulating film.

[0007] A passivation film made of an inorganic insulating
film is formed on the array substrate and covers the semicon-
ductor layer. An interlayer film made of a resin material is
formed so as to cover the passivation film. A pixel electrode is
formed on the interlayer film. The interelectrode insulating
film covers the pixel electrode on the interlayer film.

RELATED ART DOCUMENT

Patent Document

[0008] Patent Document 1: Japanese Patent Application
Laid-Open Publication No. 2010-8758

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0009] Patent Document 1 discloses a method of forming
the interelectrode insulating film in a lower temperature film
formation condition than the passivation film so as to avoid
the surfaces of the pixel electrode and the interlayer film from
becoming rough. If the interelectrode insulating film is
formed using a low temperature process, then the interelec-
trode insulating film becomes a film having a large amount of
hydrogen. If this type of film having hydrogen is formed on
the semiconductor layer, then there are cases in which the
hydrogen in the film separates from the film and enters the
semiconductor layer. If hydrogen enters the semiconductor
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layer, then the semiconductor layer will be affected by the
hydrogen and the characteristics of the semiconductor layer
will degrade.

[0010] The present invention was made to solve the above-
mentioned problems and an aim thereof'is to provide a liquid
crystal display device that can suppress hydrogen from enter-
ing the semiconductor layer and suppress the degradation of
the characteristics of the semiconductor layer.

Means for Solving the Problems

[0011] In order to achieve the above-mentioned object, the
present invention adopts the following configurations.

[0012] (1) A liquid crystal display device according to a
first aspect of the present invention includes: a liquid crystal
layer; and a first substrate and a second substrate facing each
other and sandwiching the liquid crystal layer, wherein the
first substrate has, on a side facing the liquid crystal layer: a
plurality of first thin-film transistors disposed in a display
region of the first substrate; a peripheral driving circuit
including a plurality of second thin-film transistors, the
peripheral driving circuit being disposed in a periphery of the
display region and supplying driving signals to the plurality
of first thin-film transistors; an organic insulating film cover-
ing the plurality of first thin-film transistors and the plurality
of second thin-film transistors; and an inorganic insulating
film provided on the organic insulating film, wherein each of
the plurality of second thin-film transistors has a semiconduc-
tor layer having a source portion, a channel portion, and a
drain portion, and wherein the inorganic insulating film is
formed in a region that does not overlap at least the channel
portions of the plurality of second thin-film transistors when
seen from a direction normal to the first substrate.

[0013] (2) Theliquidcrystaldisplay device accordingto (1)
may further include: a first transparent electrode and a second
transparent electrode disposed in the display region, the first
transparent electrode and second transparent electrode facing
each other across the inorganic insulating film and forming a
transparent capacitive structure

[0014] (3) In the liquid crystal display device according to
(1) or (2), the inorganic insulating film may be formed in a
region that does not overlap the plurality of second thin-film
transistors when seen from a direction normal to the first
substrate.

[0015] (4) The liquid crystal display device according to
any one of (1) to (3) may further include: a sealing member
having a frame shape that bonds the first substrate to the
second substrate with a prescribed gap therebetween,
wherein the peripheral driving circuit is disposed within a
region that is surrounded by the sealing member.

[0016] (5) In the liquid crystal display device according to
(4), the organic insulating film may be disposed within the
region that is surrounded by the sealing member, and the
inorganic insulating film may cover a side of the organic
insulating film facing the sealing member.

[0017] (6) The liquid crystal display device according to 4
or 5 may further include: a plurality of terminals formed
outside the region surrounded by the sealing member, the
plurality of terminals being electrically connected to the
peripheral driving circuit, wherein an edge of the inorganic
insulating film extends through the sealing member to a
region having the plurality of terminals.
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[0018] (7) In the liquid crystal display device according to
any one of (1) to (6), a material forming the semiconductor
layer may include an oxide composed of indium, gallium, and
zine.

Effects of the Invention

[0019] According to the present invention, it is possible to
provide a liquid crystal display device that can suppress
hydrogen from entering the semiconductor layer and sup-
press the characteristics of the semiconductor layer from
degrading.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1isaplanview showing a liquid crystal display
device of one embodiment of the present invention.

[0021] FIG. 2 is a cross-sectional view of a display region
of an element substrate in a liquid crystal display device.
[0022] FIG. 3 is a cross-sectional view of a peripheral
region and a terminal forming region of the liquid crystal
display device along a line A-A in FIG. 1.

[0023] FIG. 4 is a cross-sectional view of a peripheral
region of a liquid crystal display device according to a com-
parison example.

DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Below, one embodiment of the present invention
will be described with reference to FIGS. 1 to 4.

[0025] In order for the components in all of the respective
drawings below to be easily understood, the components are
sometimes shown with differing dimensional scales.

[0026] FIG.1is aplanview showinga liquid crystal display
device 1 of one embodiment of the present invention.

[0027] Asshown in FIG. 1, theliquid crystal display device
1 according to the present embodiment has a liquid crystal
layer 2, an element substrate 3 (first substrate), an opposite
substrate 4 (second substrate), and a sealing member 5.
[0028] The liquid crystal display device 1 of the present
embodiment performs display through with the FFS (fringe
field switching) mode, and liquid crystal having a positive
birefringence are used in the liquid crystal layer 2.

[0029] Meanwhile, the display mode of the liquid crystal
display device 1 is not limited to the FFS mode, and the TN
(twisted nematic) mode, the VA (vertical alignment) mode,
the STN (super twisted nematic) mode, the IPS (in-plane
switching) mode, or the like can be used. In the present
embodiment, an example of the liquid crystal display device
1 using the FFS mode will be explained.

[0030] As shown in FIG. 1, the element substrate 3 has a
display region AR1 and a peripheral region AR2. The display
region AR1 is a region in which a plurality of pixels (smallest
unit of display region) are disposed in a matrix. The periph-
eral region AR2 is an area surrounding the display region
ARI1. The display region AR1 is in a rectangular shape when
seen from a direction normal to (hereinafter, plan view) the
element substrate 3. The peripheral region AR2 has a rectan-
gular frame shape in a plan view.

[0031] Inthedisplay region AR1 ofthe element substrate 3,
aplurality of source bus lines (SL1 to SLm), a plurality of gate
bus lines (GL1 to GLn), and a plurality of first thin film
transistors 6 (hereinafter, abbreviated as first TFTs) are pro-
vided. In the descriptions below, the term source bus lines SL
is occasionally used to collectively refer to the source bus
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lines. The term gate bus lines GL is occasionally used to
collectively refer to the gate bus lines.

[0032] The respective plurality of source bus lines SL are
disposed adjacent to each other so as to extend parallel to each
other. The respective plurality of gate bus lines GL extend
parallel to each other, and are disposed so as to be adjacent to
each other and perpendicular to the plurality of source bus
lines SL. The plurality of source bus lines SL and the plurality
of gate bus lines GL. do not need to be perpendicular to each
other and may be intersecting each other at an angle other than
90°.

[0033] Inthedisplay region AR1 ofthe element substrate 3,
the plurality of source bus lines SL and the plurality of gate
bus lines GL are formed in a grid pattern. The rectangular
region defined by the adjacent source bus lines SL and the
adjacent gate bus lines GL is one pixel. In the present embodi-
ment, a plurality of pixels (P11 to Pnm) are disposed in a
matrix. In the descriptions below, pixels are collectively
referred to as pixels P in some cases.

[0034] A plurality of first TFTs 6 are provided in accor-
dance with the respective intersections of the plurality of
source bus lines SL and the plurality of gate bus lines GL.

[0035] A sourcedriver 7 and a gate driver 8 are provided in
the peripheral region AR2 of the element substrate 3 as
peripheral driving circuits. The source driver 7 and the gate
driver 8 are disposed within a region surrounded by the seal-
ing member 5. The liquid crystal display device 1 of the
present embodiment has a structure including an internal
peripheral driving circuit. The source driver 7 and the gate
driver 8 include a plurality of second thin-film transistors
(hereinafter, abbreviated as second TFT), which will be
described later.

[0036] The source driver 7 extends along the alignment
direction (hereinafter, also referred to as horizontal line direc-
tion) of the plurality of source bus lines SL. The source driver
7 is electrically connected to the plurality of source bus lines
SL.

[0037] The gate driver 8 extends in a direction parallel to
the extending direction (hereinafter, also referred to as the
vertical line direction) of the source bus lines SL. The gate
driver 8 is electrically connected to the plurality of gate bus
lines GL.

[0038] The sealing member 5 is disposed along the periph-
eral portion of the opposite substrate 4 and has a rectangular
frame shape in a plan view. The control circuit 9 and the
plurality of terminals 10 are provided in the area of the ele-
ment substrate 3 that is not surrounded by the sealing member
5.

[0039] The plan view size of the element substrate 3 is
greater than the plan view size ofthe opposite substrate 4. The
element substrate 3 has a region 3S protruding from the
opposite substrate 4 (hereinafter, also referred to as protrud-
ing region). The control circuit9 and the plurality of terminals
10 are disposed on the protruding region 3S of the element
substrate 3.

[0040] The control circuit 9 supplies a signal to the source
driver 7 and the gate driver 8 to perform display in the liquid
crystal display device 1. Specifically, the control circuit 9
supplies an image signal to the source driver 7. The control
circuit 9 supplies a control signal to the source driver 7 and the
gate driver 8. The source driver 7 and the gate driver 8 supply
a driving signal to the plurality of first TFTs 6.
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[0041] The control signal supplied to the gate driver 8
includes a gate start pulse (GSP), a gate shift clock signal
(GSC), and a gate output enable signal (GOE).

[0042] The control signal supplied to the source driver 7
includes a source start pulse (SSP), source shift clock signal
(SSC), source output enable signal (SOE), polar control sig-
nal (POL), and the like.

[0043] Gate driver 8 serially supplies scan signals to the
gate bus lines (GL1 to GLn) in the order of GL1, GL2, GL3,
... GLn. Inresponse to this scan signal, the first TFT 6 will be
driven in units of horizontal lines.

[0044] The source driver 7 converts the received image
signals into analog image signals. The source driver 7 sup-
plies an image signal for one horizontal line to the plurality of
source bus lines (SL1 to SLm) for each horizontal period in
which a scan signal is supplied to the gate bus lines GL.
[0045] The plurality of terminals 10 are arranged along a
horizontal line direction. The plurality of terminals 10 are
electrically connected to the source driver 7 and the gate
driver 8 as peripheral driving circuits. In the descriptions
below, the region AR3 having the plurality of terminals 10 of
the element substrate 3 is referred to as the terminal forming
region.

[0046] FIG.2isacross-sectional view of the display region
AR1 of the element substrate 3 of the liquid crystal display
device 1. FIG. 3 is a cross-sectional view of the peripheral
region AR2 of the liquid crystal display device 1 and the
terminal forming region AR3 along the line A-A of FIG. 1.
For convenience of explanation, the alignment film is omitted
in FIGS. 2 and 3.

[0047] As shown in FIG. 3, the element substrate 3 and the
opposite substrate 4 face each other across the liquid crystal
layer 2. A sealing member 5 bonds the element substrate 3 and
the opposite substrate 4 to each other with a prescribed gap
therebetween.

[0048] First, the structure of the display region AR1 of the
element substrate 3 will be described using FIG. 2.

[0049] Asshown in FIG. 2, in the display region AR1 of the
element substrate 3, the first TFT 6 is formed on the transpar-
ent substrate 11 that forms a portion of the element substrate
3. In FIG. 2, for convenience of explanation, only one of the
plurality of first TFT's 6 disposed in the display region AR1 is
shown. A glass substrate can be used for the transparent
substrate 11, for example.

[0050] The first TFT 6 has a gate electrode 12 formed of a
first conductive film, a gate insulating film 13, a semiconduc-
tor layer 14, and source and drain electrodes 16s and 164
formed of a second conductive film.

[0051] The first TFT 6 of the present embodiment is an
n-channel transistor. However, the first TFT 6 is not limited to
an n-channel transistor and may be a p-channel transistor.
[0052] The first TFT 6 of the present embodiment is a
bottom gate transistor. However, the first TFT 6 is not limited
to the bottom gate type and may be a top gate type.

[0053] The gate electrode 12 is formed on the transparent
substrate 11. The gate electrode 12 can be formed of a mate-
rial such as a multi-layer film of W (tungsten)/TaN (nitride
tantalum), or Mo (molybdenum), Ti (titanium), Al (alumi-
num), or the like, for example. The gate electrode 12 is con-
stituted by a portion of the gate bus lines GL.

[0054] The gate insulating film 13 is formed on the trans-
parent substrate 11 so as to cover the gate electrode 12. The
gate insulating film 13 can be formed of an inorganic insulat-
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ing material such as a silicon nitride film, a silicon oxide film,
a silicon oxynitride film, or a multi-layer film of these, for
example.

[0055] On the gate insulating film 13, the semiconductor
layer 14 is formed in a position opposing the gate electrode
12. The semiconductor layer 14 can be made of IGZO (In—
Ga—7n—0 semiconductor), an oxide composed of indium,
gallium, and zinc.

[0056] The material of the semiconductor layer 14 is not
limited to oxide semiconductors such as IGZO, and other
silicon semiconductors such as CGS (continuous grain sili-
con), LPS (low-temperature poly-silicon), or a-Si (amor-
phous silicon) can be used.

[0057] However, for the reasons described below, it is pref-
erable that the material of the semiconductor layer 14 be an
oxide semiconductor such as IGZO.

[0058] Oxide semiconductors have higher mobility than
a-Si. As a result, a TFT using an oxide semiconductor can
operate at a higher speed than a TFT using a-Si. Furthermore,
the process of forming the oxide semiconductor layer is sim-
pler than that of the polycrystalline silicon layer, and thus, the
oxide semiconductor layer can be used for devices requiring
a large area.

[0059] An oxide semiconductor layer can be formed using
the following procedure, for example. First, an 1GZO film
with a thickness of 30 nm to 300 nm is formed on the insu-
lating film using the sputtering method. Next, a resist mask
that covers prescribed regions of the IGZO film is formed by
photolithography. Then, the portions of the IGZO film not
covered by the resist mask are removed by wet etching. After
this, the resist mask is removed. This is how an oxide semi-
conductor layer is obtained.

[0060] In addition, other oxides such as IZO (In—Zn—O
semiconductor) formed of indium and zine, and ZTO (Zn—
Ti—O) formed of zinc and titanium can be used as an oxide
semiconductor instead of IGZO.

[0061] The semiconductor layer 14 includes a channel
region 14c, a first high-concentration impurity region 14s, a
second high-concentration impurity region 14d, a first low-
concentration impurity region 144, and a second low-concen-
tration impurity region 144.

[0062] The channel region 14¢ functions as a channel por-
tion of the semiconductor layer 14. The first high-concentra-
tion impurity region 14s functions as a source portion of the
semiconductor layer 14. The second high-concentration
impurity region 14d functions as a drain portion of the semi-
conductor layer 14.

[0063] The first high-concentration impurity region 14s
and the second high-concentration impurity region 14d are
provided with a gap therebetween so as to be on either side of
the channel region 14¢. The first high-concentration impurity
region 14s is provided closer to the source electrode 16s than
the channel region 14¢. The second high-concentration impu-
rity region 144 is provided closer to the drain electrode 164
than the channel region 14c¢.

[0064] Thechannel region 14c¢ is doped with ap-type impu-
rity such as B (boron).

[0065] The first high-concentration impurity region 14s
and the second high-concentration impurity region 144 each
include a high concentration of n-type impurities compared to
a low-concentration impurity region. As a result, the first
high-concentration impurity region 14s and the second high-
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concentration impurity region 144 have a higher n-type car-
rier concentration than the low-concentration impurity
regions.

[0066] The first low-concentration impurity region 14a is
provided between the channel region 14¢ and the first high-
concentration impurity region 14s. The second low-concen-
tration impurity region 145 is provided between the channel
region 14¢ and the second high-concentration impurity
region 14d.

[0067] The first low-concentration impurity region 14a and
the second low-concentration impurity region 145 each
include lower concentrations of n-type impurities than the
high-concentration impurity regions. As a result, the first
low-concentration impurity region 14a and the second low-
concentration impurity region 145 have lower n-type carrier
concentrations than the high-concentration impurity regions.
[0068] Inthis manner, the first high-concentration impurity
region 14s, the first low-concentration impurity region 14aq,
the second high-concentration impurity region 144, and the
second low-concentration impurity region 145 each have an
LDD (lightly doped drain) structure.

[0069] The first interlayer insulating film 15 is formed on
the gate insulating film 13 so as to cover the semiconductor
layer 14. As a material of the first interlayer insulating film 15,
an inorganic insulating material similar to that of the gate
insulating film 13 can be used.

[0070] Thesource electrode 16s and the drain electrode 164
are formed on the first interlayer insulating film 15. The
source electrode 16s 1s connected to the first high-concentra-
tion impurity region 14s of the semiconductor layer 14
through a contact hole 16s% that penetrates the first interlayer
insulating film 15. The drain electrode 164 is connected to the
second high-concentration impurity region 144 of the semi-
conductor layer 14 through a contact hole 164/ that pen-
etrates the first interlayer insulating film 15. The material
forming the source electrode 16s and the drain electrode 164
can be a conductive material similar to that of the gate elec-
trode 12.

[0071] On the first interlayer insulating film 15, the first
passivation film 17 is formed so as to cover the source elec-
trode 16s and the drain electrode 164. Aninorganic insulating
material similar to that of the gate insulating film 13 can be
used as a material of the first passivation film 17.

[0072] The second interlayer insulating film 18 (organic
insulating film) is formed on the first passivation film 17. An
organic insulating material such as polyimide, polyamide,
acryl, polyimideamide, or benzocyclobutene can be used as a
material forming the second interlayer insulating film 18.
[0073] The common electrode 20 (first transparent elec-
trode) made of the third conductive film is formed on the
second interlayer insulating film 18. A transparent conductive
material such as ITO (indium tin oxide) or IZO (indium zinc
oxide) can be used as a material of the common electrode 20.

[0074] Thesecond passivation film 19 (inorganic insulating
film) is formed on the second interlayer insulating film 18 so
as to cover the common electrode 20. An inorganic insulating
material similar to that of the first passivation film 17 can be
used as a material of the second passivation film 19.

[0075] The pixel electrode 21 (second transparent elec-
trode) made of a fourth conductive film is formed on the
second passivation film 19. A transparent conductive material
similar to that of the common electrode 20 can be used as the
material of the pixel electrode 21.
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[0076] 1In the display region AR1, a transparent capacitive
structure is formed by the common electrode 20 and the pixel
electrode 21 disposed so as to face each other across the
second passivation film 19. In the display region AR1, the
second passivation film 19 functions as an interelectrode
insulating film between the common electrode 20 and the
pixel electrode 21.

[0077] The pixel electrode 21 is connected to the drain
electrode 164 through the contact hole 21/ that penetrates the
first passivation film 17, the second interlayer insulating film
18, and the second passivation film 19. The pixel electrode 21
is connected to the second high-concentration impurity
region 14d of the semiconductor layer 14 through the drain
electrode 164 that functions as a relay electrode.

[0078] Due to this type of configuration, after a scan signal
is supplied through the gate bus line GL and the first TFT 6 1s
in an ON state, then the image signal supplied to the source
electrode 165 through the source bus line SL is supplied to the
pixel electrode 21 through the semiconductor layer 14 and the
drain electrode 16d.

[0079] An alignment film (not shown) is formed on the
second passivation film 19 so as to cover the pixel electrode
21. The alignment film has an orientation controlling force
that horizontally orients the liquid crystal molecules forming
the liquid crystal layer.

[0080] Next, the structure of the peripheral region AR2 of
the element substrate 3 will be described through FIG. 3. In
FIG. 3, the same reference character is used for the same
constituting elements in FIG. 2, and detailed descriptions
thereof are omitted.

[0081] Asshown in FIG. 3, in the peripheral region AR2 of
the element substrate 3, the second TFT 22 forming the source
driver 7 is provided on the transparent substrate 11 forming
the element substrate 3. In FIG. 3, for convenience of expla-
nation, only one of the plurality of second TFTs 22 that are
disposed in the peripheral region AR2 is shown.

[0082] The second interlayer insulating film 18 is formed
s0 as to cover the plurality of first TFTs 6 and the plurality of
second TFTs 22. The second interlayer insulating film 18 is
disposed in an area surrounded by the sealing member 5. The
second passivation film 19 is formed on the second interlayer
insulating film 18.

[0083] The second passivation film 19 is formed so as to
cover a side face of the second interlayer insulating film 18
facing the sealing member 5. In the peripheral region AR2,
the second passivation film 19 functions as a gas barrier film
for suppressing moisture and the like from entering the sec-
ond interlayer insulating film 18.

[0084] As shown in FIG. 3, the second passivation film 19
is not disposed directly above the source driver 7. Specifi-
cally, as shown in FIG. 1, the second passivation film 19 is
disposed in an area that does not overlap the source driver 7
(area excluding the forming region 7S of the source driver 7)
in a plan view. The second passivation film 19 is disposed in
an area that does not overlap the gate driver 8 (area other than
the forming area 8S of the gate driver 8) in a plan view. In the
second passivation film 19, an opening is formed in an area
that overlaps the forming region 7S of the source driver 7 and
the forming region 8S of the gate driver 8 in a plan view.
[0085] The opening can be formed using the following
procedure, for example. First, using the CVD method, an
inorganic insulating film such as a silicon nitride film is
formed on the second interlayer insulating film 18. Next, a
portion of the inorganic insulating film overlapping the
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source driver 7 and the gate driver 8 in a plan view is removed
by dry etching. In this manner, the second passivation film 19
is obtained.

[0086] The opening can also be formed in the manner
described below. First, by performing photolithography, a
resist mask that covers an area overlapping the source driver
7 and the gate driver 8 in a plan view is formed. Next, using
the CVD method, an inorganic insulating film is formed on
the second interlayer insulating film 18 so as to cover the
resist mask. After this, the resist mask is removed. In this
manner, the second passivation film 19 is obtained.

[0087] Next, the structure of the terminal forming region
AR3 of the element substrate 3 will be described using FIG.
3.

[0088] In the terminal forming region AR3 of the element
substrate 3, the terminal 10 is formed on the transparent
substrate 11, which forms a portion of the element substrate 3.
[0089] The terminal 10 is formed on the transparent sub-
strate 11 by stacking the first conductive film formed in the
same layer as the gate electrode 12, the second conductive
film 16¢, the third conductive film 20z, and the fourth conduc-
tive film 21¢ in that order from the transparent substrate 11
side. A conductive material similar to that of the source elec-
trode 165 and the drain electrode 164 can be used as the
material of the second conductive film 16« A conductive
material similar to that of the common electrode 20 can be
used as the material of the third conductive film 20z A con-
ductive material similar to that of the pixel electrode 21 can be
used as the material of the fourth conductive film 21z
[0090] The edge of the second passivation film 19 extends
toward the terminal forming region AR3 through the sealing
member 19. The edge of the second passivation film 19 is
disposed between the edge of the third conductive film 20z
and the edge of the fourth conductive film 21¢.

[0091] Next, a configuration of the opposite substrate 4 will
be explained. The base of the opposite substrate 4 is a trans-
parent substrate such as a glass substrate. The opposite sub-
strate 4 is a color filter substrate having a color filter layer and
a black matrix layer formed on the transparent substrate. An
alignment film (not shown) is formed on a side of the opposite
substrate 4 facing the liquid crystal layer 2.

[0092] Next, the effects of the liquid crystal display device
1 ofthe present embodiment will be described with reference
to FIGS. 3 and 4.

[0093] FIG. 4 is a cross-sectional view of a peripheral
region AR2 related to the liquid crystal display device 1X of
a comparison example. In FIG. 4, for convenience of expla-
nation, the liquid crystal layer, the opposite substrate, and the
alignment film are omitted.

[0094] The reference character 3X refers to the element
substrate in FIG. 4. The reference character 7X refers to the
source driver. The reference character 11X refers to the trans-
parent substrate. The reference character 12X refers to the
gate electrode. The reference character 13X refers to the gate
insulating film. The reference character 14X refers to the
semiconductor layer. The reference character 14Xc refers to
the channel region (equivalent to the channel portion). The
reference character 14Xs refers to the first high-concentration
impurity region (equivalent to the source portion). The refer-
ence character 14Xd refers to the second high-concentration
impurity region (equivalent to the drain portion). The refer-
ence character 14Xa refers to the first low-concentration
impurity region. The reference character 14Xb refers to the
second low-concentration impurity region. The reference
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character 15X is the first interlayer insulating film. The ref-
erence character 16Xs refers to the source electrode. The
reference character 16Xd refers to the drain electrode. The
reference character 17X is the first passivation film. The ref-
erence character 18X refers to the second interlayer insulat-
ing film (equivalent to the organic insulating film). The ref-
erence character 19X refers to the second passivation film
(equivalent to the inorganic insulating film). The reference
character 22X refers to the second TFT.

[0095] Asshownin FIG. 4, the second passivation film 19X
is disposed directly above the source driver 7X in the liquid
crystal display device 1X of the comparison example.
[0096] In the peripheral region AR2, if the second passiva-
tion film 19X is configured to be disposed on the second
interlayer insulating film 18X that is an organic insulating
film, then the second passivation film 19X cannot be formed
at a high temperature. If the second passivation film 19X is
formed using a low temperature process, then the second
passivation film 19X becomes a film having a lot of hydrogen
(H). If this type of film having hydrogen is formed on the
semiconductor layer 14X, then there are cases in which the
hydrogen in the film separates from the film and enters the
semiconductor layer 14X. If hydrogen enters the semicon-
ductor layer 14X, then the semiconductor layer 14X is
affected by the hydrogen and the characteristics of the semi-
conductor layer 14X degrade.

[0097] In addition, in the present embodiment, the second
passivation film 19 is formed on the second interlayer insu-
lating film 18, which is an organic insulating film, and there-
fore the second passivation film 19 cannot be formed at a high
temperature. However, as shown in FIG. 3, in the present
embodiment, the second passivation film 19 is not disposed
directly above the source driver 7. As a result, even if the
second passivation film 19 is formed using a low-temperature
process, and the second passivation film 19 becomes a film
having a lot of hydrogen, hydrogen that separates from the
film having hydrogen is suppressed from entering the semi-
conductor layer 14. Thus, it is possible to suppress hydrogen
from entering the semiconductor layer 14 and thereby sup-
press the characteristics of the semiconductor layer 14 from
degrading.

[0098] In order to suppress the degradation of the charac-
teristics of the semiconductor layer 14, it is important to
suppress hydrogen separated from the film that has hydrogen
from entering the channel region 14¢ of the semiconductor
layer 14. In the present embodiment, the second passivation
film 19 is disposed in an area that does not overlap the source
driver 7 and the gate driver 8 in a plan view. As a result, the
second passivation film 19 and the channel region 14c¢ are
separated in a plan view. Thus, hydrogen separated from the
film having hydrogen is less likely to enter the channel region
14c of the semiconductor layer 14. As a result, it is easier to
suppress the degradation of the characteristics of the semi-
conductor layer 14. Furthermore, it is easier to form an open-
ing in an area of the second passivation film 19 overlapping
the source driver 7 and the gate driver 8 in a plan view.
[0099] Descriptions of the present embodiment described
the second passivation film 19 as being disposed in an area
that does not overlap the source driver 7 and the gate driver 8
in a plan view, but the present invention is not limited to this
example.

[0100] The second passivation film 19 may be formed in an
area that does not overlap the plurality of second TFTs 22 in
aplan view, for example. In this case, an opening is formed in
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an area of the second passivation film 19 overlapping the
plurality of second TFTs 22 in a plan view. The second
passivation film 19 may be formed in an area that does not
overlap the channel region 14¢ of the plurality of second TFTs
22 in aplan view. In this case, an opening is formed in an area
of the second passivation film 19 overlapping the channel
region 14¢ of the plurality of second TFTs 22 in a plan view.
Inother words, it is only necessary that the second passivation
film 19 be formed in an area that does not overlap the channel
region 14¢ of the plurality of second TFTs 22 in a plan view.
[0101] However, from the perspective of making it easier to
suppress the degradation of the characteristics of the semi-
conductor layer 14, or to make it easier to form an opening in
the second passivation film 19, itis preferable that the second
passivation film 19 be disposed in an area that does not over-
lap the source driver 7 and the gate driver 8 in a plan view.
[0102] Inaddition, the second passivation film 19 is formed
as a gas barrier film covering a side face of the second inter-
layer insulating film 18 facing the sealing member 5. As a
result, in the peripheral region AR2, moisture and the like can
be suppressed from entering the second interlayer insulating
film 18.

[0103] Suitable embodiments of the present invention have
been described with reference to drawings, but the present
invention is not limited to these. The forms and combinations
of the respective parts described in the embodiments above
are exanmples, and can be changed based on the requirement of
design and the like without departing from the scope. In
addition, the form, number, positions, material, method of
forming, and the like of the respective constituting elements
of the liquid crystal display device are not limited to the
respective embodiments above and can be changed as appro-
priate.

INDUSTRIAL APPLICABILITY

[0104] The present invention can be used for liquid crystal
display devices.
Description of Reference Characters
[0105] 1 liquid crystal display device
[0106] 2 liquid crystal layer
[0107] 3 element substrate (first substrate)
[0108] 4 opposite substrate (second substrate)
[0109] 5 sealing member
[0110] 6 first TFT (first thin-film transistor)
[0111] 7 source driver (peripheral driving circuit)
[0112] 8 gate driver (peripheral driving circuit)
[0113] 10 terminal
[0114] 14 semiconductor layer
[0115] 14s first high-concentration impurity region (source
portion)
[0116] 14c channel region (channel portion)
[0117] 14d second high-concentration impurity region
(drain portion)
[0118] 18 second interlayer insulating film (organic insu-
lating film)
[0119] 19 second passivation film (inorganic insulating
film)
[0120] 20 common electrode (first electrode)
[0121] 21 pixel electrode (second electrode)
[0122] 22 second TFT (second thin-film transistor)
[0123] ARI1 display region
[0124] AR2 peripheral region
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[0125] ARS3 terminal forming region (region having a plu-
rality of terminals)

1. A liquid crystal display device, comprising:

a liquid crystal layer; and

a first substrate and a second substrate facing each other
and sandwiching the liquid crystal layer,

wherein the first substrate has, on a side facing the liquid
crystal layer:

a plurality of first thin-film transistors disposed in a
display region of the first substrate;

a peripheral driving circuit including a plurality of sec-
ond thin-film transistors, said peripheral driving cir-
cuit being disposed in a periphery of the display
region and supplying driving signals to the plurality of
first thin-film transistors;

an organic insulating film covering the plurality of first
thin-film transistors and the plurality of second thin-
film transistors; and

an inorganic insulating film provided on the organic
insulating film,

wherein each ofthe plurality of second thin-film transistors
has a semiconductor layer having a source portion, a
channel portion, and a drain portion, and

wherein the inorganic insulating film is formed in a region
that does not overlap at least the channel portions of the
plurality of second thin-film transistors when seen from
a direction normal to the first substrate.

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

further comprising:

a first transparent electrode and a second transparent elec-
trode disposed in the display region, said first transpar-
ent electrode and second transparent electrode facing
each other across the inorganic insulating film and form-
ing a transparent capacitive structure.

3. The liquid crystal display device according to claim 1,
wherein the inorganic insulating film is formed in a region
that does not overlap the plurality of second thin-film transis-
tors when seen from a direction normal to the first substrate.

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

a sealing member having a frame shape that bonds the first
substrate to the second substrate with a prescribed gap
therebetween,

wherein the peripheral driving circuit is disposed within a
region that is surrounded by the sealing member.

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

wherein the organic insulating film is disposed within the
region that is surrounded by the sealing member, and

wherein the inorganic insulating film covers a side of the
organic insulating film facing the sealing member.

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

further comprising:

a plurality of terminals formed outside the region sur-
rounded by the sealing member, said plurality of termi-
nals being electrically connected to the peripheral driv-
ing circuit,

wherein an edge of the inorganic insulating film extends
through the sealing member to a region having the plu-
rality of terminals.

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

wherein a material forming the semiconductor layer includes
an oxide composed of indium, gallium, and zinc.
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