
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

88
9 

12
0

B
1

��&�������
����
(11) EP 1 889 120 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
21.07.2010 Bulletin 2010/29

(21) Application number: 06747276.1

(22) Date of filing: 06.06.2006

(51) Int Cl.:
G02F 1/1362 (2006.01)

(86) International application number: 
PCT/JP2006/311687

(87) International publication number: 
WO 2006/132392 (14.12.2006 Gazette 2006/50)

(54) LIQUID CRYSTAL DISPLAY APPARATUS

FLÜSSIGKRISTALLANZEIGEVORRICHTUNG

DISPOSITIF D’AFFICHAGE À CRISTAUX LIQUIDES

(84) Designated Contracting States: 
DE FR GB

(30) Priority: 10.06.2005 JP 2005170349

(43) Date of publication of application: 
20.02.2008 Bulletin 2008/08

(73) Proprietor: CASIO COMPUTER CO., LTD.
Shibuya-ku,
Tokyo 151-8543 (JP)

(72) Inventor: ISHII, Hiromitsu,
c/o Casio Computer Co., Ltd., IP Dept.
Hamura-shi, Tokyo 205-8555 (JP)

(74) Representative: Grünecker, Kinkeldey, 
Stockmair & Schwanhäusser 
Anwaltssozietät
Leopoldstrasse 4
80802 München (DE)

(56) References cited:  
US-A- 5 744 864 US-A1- 2004 135 940
US-A1- 2004 174 483  

• PATENT ABSTRACTS OF JAPAN vol. 017, no. 643 
(P-1651), 29 November 1993 (1993-11-29) -& JP 05 
210112 A (SANYO ELECTRIC CO LTD), 20 August 
1993 (1993-08-20)



EP 1 889 120 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a liquid crystal
display apparatus.
[0002] As a liquid crystal display apparatus, there is
one having a configuration in which a liquid crystal is
sealed between a thin film transistor substrate and an
opposed substrate, each pixel electrode is provided to
be connected with a scanning line and a data line through
a thin film transistor as a switching element in a region
surrounded by the scanning lines and the surface side
of the thin film transistor substrate, and a common elec-
trode is provided on an inner surface side of the opposed
substrate (see, e.g., Jpn. Pat. Appln. KOKAI Publication
No- 2003-50405). The pixel electrode consists of a sem-
iconductor material containing impurities, and is formed
to be connected with the semiconductor thin film on the
same layer as that of the semiconductor thin film of the
thin film transistor.
[0003] In the conventional liquid crystal display appa-
ratus, in order to suppress a pixel electrode voltage from
being affected by a scanning signal and a data signal
during driving, i.e., in order to reduce a parasitic capac-
itance generated between the pixel electrode and the
scanning and data lines, a certain gap is provided be-
tween the pixel electrode and the part corresponding to
this gap is not controlled by the pixel electrode voltage,
a display quality is lowered when this gap portion is vis-
ually confirmed. Thus, in general, this gap portion is as-
suredly covered with a black mask provided on the inner
surface side of the opposed substrate. In this case, a
displacement when attaching the thin film transistor sub-
strate and the opposed substrate with each other must
be also taken into consideration. As a result, there is a
problem that dimensions of the black mask which covers
a space between the pixel electrodes become larger than
dimensions between the adjacent pixel electrodes to
some extent and an opening ratio is thereby reduced.
[0004] US patent application publication 2004/174483
A1 describes a liquid crystal display device having an
auxiliary capacitive electrode exposed in a thickness di-
rection between the pixel electrode and scanning lines
and data lines, respectively. The auxiliary capacitive
electrode is formed of a non-transparent material, to
achieve purely optical light shielding.
[0005] Patent document JP 05-210112 relates to a liq-
uid crystal display device wherein light shielding is
achieved without a specific light-shielding film on the ba-
sis of transparent auxiliary electrodes, the voltage of
which is controlled to achieve light shielding electro-op-
tically.
[0006] Therefore, it is an object of the present invention
to provide an improved liquid crystal display apparatus
with a large opening ratio and minimized display irregu-
larities.
[0007] This is achieved by the features of claim 1.
[0008] According to the present invention, since a com-
mon potential is applied to the electroconductive layer

through which light is transmitted to allow the liquid crystal
in the region corresponding to a space between the pixel
electrodes alone to assuredly perform black display, an
opening ratio can be increased.
[0009] Additional objects and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and ad-
vantages of the invention may be realized and obtained
my means of the instrumentalities and combinations par-
ticularly pointed out hereinafter.
[0010] The accompanying drawings, which are incor-
porated in and constitute part of the specification, illus-
trate embodiments of the invention, and together with the
general description given above and the detailed descrip-
tion of the embodiments given below, serve to explain
the principles of the invention.

FIG. 1 is a perspective plan view showing a part of
a thin film transistor substrate of a liquid crystal dis-
play apparatus as a first embodiment not part of the
present invention;
FIG. 2 is a cross-sectional view corresponding to a
part taken along a line II-II in FIG. 1;
FIG. 3 is a perspective plan view showing a part of
a thin film transistor substrate of a liquid crystal dis-
play apparatus as a second embodiment not part of
the present invention;
FIG. 4 is a cross-sectional view corresponding to a
part taken along a line IV-IV in FIG. 3;
FIG. 5 is a perspective plan view showing a part of
a thin film transistor substrate of a liquid crystal dis-
play apparatus as a third embodiment not part of the
present invention;
FIG. 6 is a cross-sectional view corresponding to a
part taken along a line VI-VI in FIG. 5; and
FIG. 7 is a cross-sectional view showing an embod-
iment of the present invention

(First Embodiment)

[0011] FIG. 1 shows a perspective plan view of a part
of a thin film transistor substrate of a liquid crystal display
apparatus as a first embodiment
, and FIG. 2 shows a cross-sectional view corresponding
to a part taken along a line II-II in FIG. 1. This liquid crystal
display apparatus is provided with a thin film transistor
substrate 1 and an opposed substrate 31 which are
formed of a transparent glass substrate or the like.
[0012] The thin film transistor substrate 1 side or as-
sembly will be first described with reference to FIG. 1.
Scanning lines 2 and data lines 3 are provided in a matrix
form on an upper surface side (an inner surface side fac-
ing the opposed substrate 31) of the thin film transistor
substrate 1, a plurality of pixel electrodes 4 are provided
each to be connected with the scanning line 2 and the
data line 3 through a thin film transistor 5 in a region
surrounded by both the lines 2 and 3, and a lattice-like
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auxiliary capacitance electrode (an electroconductive
layer) 6 is provided in parallel with the scanning lines 2
and the data lines 3. Here, hatching using oblique short
solid lines is provided in each rim portion on four sides
of the pixel electrode 4.
[0013] In this case, in the square region surrounded
by the scanning lines 2 and the data lines 3, the pixel
electrode 4 likewise having a square shape is arranged
to be practically close to the scanning lines 2 and the
data lines 3. Each of rim portions on four sides of the
pixel electrode 4 is superimposed on the lattice-like aux-
iliary capacitance electrode 6 arranged around each rim
portion with a later-described insulating film 18 disposed
therebetween. In FIG. 1, the thin film transistor 5 is ar-
ranged on a lower side of a left lower corner portion of
the pixel electrode 4 and substantially entirely covered
with the pixel electrode 4.
[0014] The lattice-like auxiliary capacitance electrode
6 is formed of an elongated first auxiliary capacitance
electrode portion 6a which includes a part overlapping
the data line 3 and extends in a column direction, and an
elongated second auxiliary capacitance electrode por-
tion 6b which includes a part overlapping the scanning
line 2 and extends in a row direction. In this case, as will
be described later, the auxiliary capacitance electrode 6
is provided on a layer different from the scanning line 2
and, especially, the first auxiliary capacitance electrode
portion 6a is provided between the data line 3 and the
pixel electrode 4 through insulating films 17 and 18 in a
thickness direction, i.e., a direction vertical to a page
space of FIG. 1.
[0015] A width of the first auxiliary capacitance elec-
trode portion 6a is larger than a width of the data line 3
to some extent in such a manner that it slightly protrudes
from both sides of the data line 3. As a result, even if
there is a short displacement in a direction (a row direc-
tion) perpendicular to an extending direction (a column
direction) of the data line 3, the first auxiliary capacitance
electrode portion 6a absorbs a displacement amount to
assuredly cover the data line 3 in such a manner that the
data line 3 does not directly face the pixel electrode 4.
Further, the first auxiliary capacitance electrode portion
6a is arranged over substantially the entire region where
the data line 3 is arranged. As a result, even if there is a
displacement with respect to the pixel electrode 4 in a
direction parallel with the data line 3, the first auxiliary
capacitance electrode portion 6a assuredly overlaps left
and right side portions of the pixel electrode 4, thereby
securely avoiding a fluctuation in an auxiliary capacitance
due to the displacement in this direction.
[0016] A width of the second auxiliary capacitance
electrode portion 6b is larger than a width of the scanning
line 2 to some extent in such a manner that it slightly
protrudes from both sides of the scanning line 2. As a
result, even if there is a displacement in a direction (the
column direction) perpendicular to the scanning line 2,
the second auxiliary capacitance electrode portion 6b ab-
sorbs a displacement amount to assuredly cover the

scanning line 2. Furthermore, the second auxiliary ca-
pacitance electrode portion 6b is arranged in substan-
tially the entire region where the scanning line 2 is ar-
ranged. As a result, even if there is a displacement with
respect to the pixel electrode 4 in a direction parallel with
the scanning line 2, the second auxiliary capacitance
electrode portion 6b assuredly overlaps upper and lower
side portions of the pixel electrode 4, thereby securely
avoiding a fluctuation in an auxiliary capacitance due to
the displacement in this direction.
[0017] A concrete configuration of this liquid crystal
display apparatus will now be described with reference
to FIG. 2. A gate electrode 11 and the scanning line 2
(see FIG. 1) electrically connected with the gate electrode
11 are provided at a predetermined position on an upper
surface of the thin film transistor substrate 1. In this case,
each of the gate electrode 11 and the scanning line 2 is
formed of a transparent metal oxide containing n-type or
p-type impurities. As the transparent metal oxide, for ex-
ample, zinc oxide, magnesium zinc oxide, cadmium zinc
oxide or the like is preferable. As the n-type impurities,
for example, phosphor, arsenic, stibium or the like is pref-
erable. As the p-type impurities, for example, boron, alu-
minum, gallium, indium or the like is preferable.
[0018] As a method of forming the gate electrodes 11
and the scanning lines 2, there is recommended a meth-
od of forming a metal film by a sputtering technique tar-
geting a metal oxide film containing the n-type or p-type
impurities and patterning this film by using a photolithog-
raphy technique. Since the n-type metal oxide film is of
a depletion type and its leak current is large, it is prefer-
able to use the p-type metal oxide film rather than the n-
type metal oxide film to form the gate electrode 11 and
the scanning line 2, but the present invention is not re-
stricted thereto.
[0019] A gate insulating film 12 made of silicon nitride
is provided on upper surfaces of the gate electrodes 11,
the scanning lines 2 and the thin film transistor substrate
1. A semiconductor thin film 13 made of the same trans-
parent genuine metal oxide having a band gap of 2.5V
or above is provided on the upper surface of the gate
insulating film 12 above the gate electrode 11. Since the
semiconductor thin film 13 whose band gap is as wide
as 2.5V or above does not absorb visible light, there is
no light leak and light shielding is not required.
[0020] A channel protection film 14 made of silicon ni-
tride is provided at a substantially central part on the up-
per surface of the semiconductor thin film 13. A source
electrode 15, a drain electrode 16 and the data line 3
connected with the drain electrode 16 which are made
of a transparent n-type metal oxide are provided on po-
sitions of both sides of an upper surface of the channel
protection film 14, the upper surface of the semiconductor
thin film 13 on both sides of the channel protection film
14 and the upper surface of the gate insulating film 12.
Materials of the metal oxide and the n-type impurities are
the same as the examples of the gate electrode 11 and
the scanning line 2. The source electrodes 15, the drain
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electrodes 16 and the data lines 3 can be formed by the
sputtering technique targeting the n-type metal oxide film
and patterning this film by the photolithography tech-
nique, as used for the gate electrodes 11 and the scan-
ning lines 2.
[0021] Here, the thin film transistor 5 having a bottom
gate structure is constituted of the gate electrode 11, the
gate insulating film 12, the semiconductor thin film 13,
the channel protection film 14, the source electrode 15
and the drain electrode 16. In this case, since the gate
electrode 11 is formed of the transparent p-type metal
oxide or n-type metal oxide and each of the source elec-
trode 15 and the drain electrode 16 is formed of the trans-
parent n-type metal oxide, the thin film transistor 5 is con-
figured to transmit light therethrough.
[0022] An interlayer insulating film 17 made of silicon
nitride is provided on the upper surfaces of the thin film
transistors 5, the data lines 3 and the gate insulating film
12. The auxiliary capacitance electrode 6 made of a
transparent n-type metal oxide and having the above-
described structure is provided at a predetermined posi-
tion on an upper surface of the interlayer insulating film
17. Materials of this metal oxide and the n-type impurities
are, e.g., the same as the examples of the gate electrode
11 and the scanning line 2. The auxiliary capacitance
electrode 6 can be obtained by the method of forming
the n-type metal oxide film by using the sputtering tech-
nique and patterning this film by using the photolithogra-
phy technique, as used for the gate electrode 11 and the
scanning line 2.
[0023] An overcoat film (an insulating film) 18 made of
silicon nitride is provided on upper surfaces of the auxil-
iary capacitance electrode 6 and the interlayer insulating
film 17. A contact hole 19 is formed in the overcoat film
18 and the interlayer insulating film 17 at a part corre-
sponding to a predetermined position of the source elec-
trode 15. The pixel electrode 4 made of a transparent
metal oxide containing n-type or p-type impurities or a
transparent electroconductive material such as ITO is
provided on the upper surface of the overcoat film 18 at
a predetermined position to be electrically connected with
the source electrode 15 through the contact hole 19. In
this case, the pixel electrode 4 is provided to substantially
cover the entire thin film transistor 5. A polarizing plate
20 is provided on a lower surface of the thin film transistor
substrate 1.
[0024] Color filters 32 formed of red, green and blue
resins are provided on a lower surface of the opposed
substrate 31 (an inner surface on the side facing the thin
film transistor substrate 1). An opposed electrode 33
made of a transparent electroconductive material such
as ITO is provided on a lower surface of the color filters
32. A polarizing plate 34 is provided on an upper surface
of the opposed substrate 31. Moreover, the thin film tran-
sistor substrate 1 and the opposed substrate 31 are bond-
ed with each other through a sealing material (not shown)
at then peripheral portions, and a liquid crystal 35 is
sealed between the substrates 1 and 31 on the inner side

of the sealing material.
[0025] A description will now be given as to a display
operation where this liquid crystal display apparatus is in
a normal black mode which performs black display at the
time of no electric field, the liquid crystal 35 is a TN liquid
crystal having a twist angle of, e.g., 90° and both the
polarizing plates 20 and 34 are arranged in such a man-
ner that their transmission axes become parallel with
each other.
[0026] First, when a voltage is not applied between the
pixel electrode 4 and the common electrode 33, align-
ment of molecules of the liquid crystal 35 is twisted at
90°. Light from a backlight (not shown) arranged on the
lower surface side of the thin film transistor substrate 1
is transmitted through the polarizing plate 20, the thin film
transistor substrate 1, the pixel electrode 4 and others.
Then, the light is transmitted through the liquid crystal 35
while being deflected at 90°, further transmitted through
the common electrode 33, the color filter 32 and the com-
mon substrate 31 and blocked off by the polarizing plate
34, thereby effecting black display.
[0027] On the other hand, when a liquid crystal driving
voltage which allows white display is applied between
the pixel electrode 4 and the common electrode 33, an
alignment direction of the molecules of the liquid crystal
35 becomes vertical to the pixel electrode 4 and the com-
mon electrode 33. Light from the backlight is transmitted
through the polarizing plate 20, the thin film transistor
substrate 1, pixel electrode 4 and others. Then, the light
is transmitted through the liquid crystal 35 as it is and
transmitted through the common electrode 33, the color
filter 32, the common substrate 31 and the polarizing
plate 34, thereby effecting white display.
[0028] Alternately, a description will now be given as
to a display operation where this liquid crystal display
apparatus is in a normal white mode which effects white
display at the time of no electric field, the liquid crystal
35 is a TN liquid crystal having a twist angle of, e.g., 90°
and both the polarizing plates 20 and 34 are arranged in
such a manner that their transmission axes are perpen-
dicular to each other.
[0029] First, when a voltage is not applied between the
pixel electrode 4 and the common electrode 33, align-
ment of the molecules of the liquid crystal 35 is twisted
at 90°. Light from the backlight is transmitted through the
polarizing plate 20, the thin film transistor substrate 1,
the pixel electrode 4 and others. The light is further trans-
mitted through the liquid crystal 35 while being twisted
or deflected at 90° and transmitted through the common
electrode 33, the color filter 32, the common substrate
31 and the polarizing plate 34, thereby effecting white
display.
[0030] On the other hand, when a voltage which effects
black display is applied between the pixel electrode 4
and the common electrode 33, an alignment direction of
the molecules of the liquid crystal 35 becomes vertical
to the pixel electrode 4 and the common electrode 33.
Light from the backlight is transmitted through the polar-
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izing plate 20, the thin film transistor substrate 1, the pixel
electrode 4 and others, the light is transmitted through
the liquid crystal 35 as it is, further transmitted through
the common electrode 33, the color filter 32 and the com-
mon substrate 31 and blocked off by the polarizing plate
34, thereby effecting black display.
[0031] In this liquid crystal display apparatus, a part
34a of the liquid crystal 35a positioned in a space be-
tween the adjacent pixel electrodes 4 is constantly set in
a black display state. Here, the space between the pixel
electrodes 4 is a region other than the pixel electrodes
4, and thus a gape between the longitudinal sides of the
pixel electrodes 4 disposed on both sides of the data line
3 in a width direction, a gape between the lateral sides
of the pixel electrodes 4 located on both sides of the
scanning line 2 in the width direction and a gape between
the pixel electrodes 4 arranged around each intersection
of both the lines 2 and 3 in FIG. 1.
[0032] Where this liquid crystal display apparatus is in
the normal black mode, a voltage applied to the auxiliary
capacitance electrode 6 is controlled to have substan-
tially the same potential as a voltage applied to the com-
mon electrode 33 (when a data signal voltage is applied
to the common electrode 33, a voltage having the same
phase and the same waveform is applied to the auxiliary
capacitance electrode 6).
[0033] Then, a voltage is not constantly applied be-
tween the auxiliary capacitance electrode 6 and the com-
mon electrode 33 at the part corresponding to the space
between the pixel electrodes 4, alignment of the mole-
cules of the liquid crystal 35a is twisted at 90°. Light from
the backlight is transmitted through the polarizing plate
20, the thin film transistor substrate 1, the scanning line
2, the data line 3, the auxiliary capacitance electrode 6
and others. The light is then transmitted through the liquid
crystal 35a while being deflected at 90°, further transmit-
ted through the common electrode 33, the color filter 32
and the common substrate 31 and blocked off by the
polarizing plate 34. Thereby, the liquid crystal 35a at the
part corresponding to the space between the pixel elec-
trodes 4 is constantly set in the black display state.
[0034] As described above, in the liquid crystal display
apparatus set in the normal black mode, in a non-display
state, the liquid crystal 35a at the part corresponding to
the space between the pixel electrodes 4 is constantly
set in the constant black display state. Alternately, in a
display state, the liquid crystal driving voltage is applied
between the pixel electrode 4 and the common electrode
33, so that light from the backlight is transmitted through
a space between the pixel electrode 4 and the common
electrode 33 in accordance with the liquid crystal appli-
cation voltage and further transmitted through the com-
mon electrode 33, the color filter 32, the common sub-
strate 31 and the polarizing plate 34 to perform prede-
termined tone display. However, in this case, since both
the auxiliary capacitance electrode 6 and the pixel elec-
trode 4 are transparent, so that light is transmitted
through an overlapping portion of these members, the

overlapping portion of the auxiliary capacitance electrode
6 and the pixel electrode 4 contributes to an opening ratio.
[0035] Further, in the display state, the same potential
is provided between the pixel electrode 4 and the com-
mon electrode 33, and hence the part corresponding to
the space between the pixel electrodes 4 is in the light
shielding state. Therefore, even though the auxiliary ca-
pacitance electrode 6 and the pixel electrode 4 are trans-
parent, light leak does not occur. That is, in the display
state, the space between the pixel electrodes 4 alone
can be set in the light shielding state irrespective of a
width of the auxiliary capacitance electrode 6.
[0036] Next, where this liquid crystal display apparatus
is in a normal white mode, a voltage which is not smaller
than the voltage effecting black display is controlled to
be applied between the auxiliary capacitance electrode
6 and the common electrode 33.
[0037] In this case, when the data signal voltage is
applied to the common electrode 33, a voltage having a
phase opposite to that of the data signal voltage is applied
to the auxiliary capacitance electrode 6, or a data signal
reference potential is set in such a manner that a voltage
which is not smaller than the voltage effecting black dis-
play is applied even though a minimum amplitude is pro-
vided.
[0038] Then, the voltage which is not smaller than the
voltage effecting black display is constantly applied be-
tween the auxiliary capacitance electrode 6 and the com-
mon electrode 33 at the part corresponding to the space
between the pixel electrodes 4, an alignment direction of
the molecules of the liquid crystal 35a becomes vertical
to the auxiliary capacitance electrode 6 and the common
electrode 33. Thus, the light transmitted from the back-
light through the polarizing plate 20, the thin film transistor
substrate 1, the scanning line 2, the data line 3, the aux-
iliary capacitance electrode 6 and others is.transmitted
through the liquid crystal part 35a in a non-deflected
state. Then, the light is transmitted through the common
electrode 33, the color filter 32 and the common substrate
31, and blocked off by the polarizing plate 34. Thereby,
the liquid crystal 35a at the part corresponding to the
space between the pixel electrodes 4 is constantly set in
the black display state.
[0039] As described above, according to the liquid
crystal display apparatus in the normal white mode, in
the non-display state, the liquid crystal 35a at the part
corresponding to the space between the pixel electrodes
4 is constantly set in the black display state. Further, in
the display state, since the liquid crystal driving voltage
is applied between the pixel electrode 4 and the common
electrode 33. Thus, light from the backlight is transmitted
through the space between the pixel electrode 4 and the
common electrode 33 in accordance with the liquid crys-
tal application voltage. The light is further transmitted
through the common electrode 33, the color filter 32, the
common substrate 31 and the polarizing plate 34 to per-
form predetermined tone display. However, in this case,
since both the auxiliary capacitance electrode 6 and the
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pixel electrode 4 are transparent and thus, light is trans-
mitted through the overlapping portion of these members,
the overlapping portion of the auxiliary capacitance elec-
trode 6 and the pixel electrode 4 contributes to the open-
ing ratio.
[0040] Furthermore, even in the display state, since
the voltage which is not lower than the voltage with which
black display is performed is applied between the pixel
electrode 4 and the common electrode 33, so that the
part corresponding to the space between the pixel elec-
trodes 4 is in the light shielding state, light leak does not
occur even though the auxiliary capacitance electrode 6
and the pixel electrode 4 are transparent. That is, in the
display state, the space between the pixel electrodes 4
alone can be set in the light shielding state irrespective
of a width of the auxiliary capacitance electrode 6.
[0041] As described above, in this liquid display appa-
ratus, the liquid crystal 35a at the part corresponding to
the space between the pixel electrodes 4 is constantly
set in the black display state in both the normal black
mode and the normal white mode. Accordingly, light leak
from the space between the pixel electrodes 4 can be
assuredly avoided without using a black mask. In this
case, the overlapping transparent portion of the auxiliary
capacitance electrode 6 and the pixel electrode 4 which
are configured to transmit light therethrough contributes
to the opening ratio, thereby increasing the opening ratio.
[0042] Moreover, in this liquid crystal display appara-
tus, since the thin film transistor 5 is configured to transmit
light therethrough and the pixel electrode 4 substantially
covers the entire thin film transistor 5, the overlapping
portion of the thin film transistor 5 and the pixel electrode
4 contributes to the opening ratio, and hence the opening
ratio can be further increased. In this case, although light
enters the semiconductor thin film 13 made of the trans-
parent genuine metal oxide, the light is transmitted as it
is, and hence there is no problem.
[0043] Additionally, in this liquid crystal display appa-
ratus, since the first and second auxiliary capacitance
electrode portions 6a and 6b having widths larger than
those of the scanning line 2 and the data line 3 are pro-
vided between the side portions of the adjacent pixel elec-
trodes 4 and the scanning and data lines 2 and 3, the
first and second auxiliary capacitance electrode portions
6a and 6b can prevent a coupling capacitance from being
generated between the pixel electrode 4 and the scan-
ning and data lines 2 and 3, and occurrence of vertical
crosstalk can be avoided, thus improving display char-
acteristics.

(Second Embodiment)

[0044] FIG. 3 is a perspective plan view showing a part
of a thin film transistor substrate side in a liquid crystal
display apparatus as a second embodiment, and FIG. 4
is a cross-sectional view corresponding to a part taken
along a line IV-IV in FIG. 3. In this case, hatching using
oblique short solid lines is likewise provided at an edge

portion of each pixel electrode 4 in order to clarify FIG. 3.
[0045] In this liquid crystal display apparatus, a re-
markable difference from the liquid crystal display appa-
ratus shown in FIGS. 1 and 2 lies in that a thin film tran-
sistor 5 has a top gate structure. Accordingly, in this liquid
crystal display apparatus, like reference numerals de-
note parts having the same names as those in the liquid
crystal display apparatus depicted in FIGS. 1 and 2.
[0046] In this liquid crystal display apparatus, a source
electrode 15 and a drain electrode 16 made of a trans-
parent electroconductive material such as ITO and a data
line 3 connected with the drain electrode 16 are provided
at each predetermined position on an upper surface of a
thin film transistor substrate 1. A semiconductor thin film
13 made of the transparent genuine metal oxide is pro-
vided at a predetermined position on an upper surface
of a source electrode 11, at a predetermined position on
an upper surface of a drain electrode 12 and on the upper
surface of the thin film transistor substrate 1 between
these electrodes. A protection film 21 made of silicon
nitride is provided on an entire upper surface of the sem-
iconductor thin film 13.
[0047] As a method of forming the semiconductor thin
films 13 and the protection films 21, a semiconductor thin
film forming film made of a genuine metal oxide and a
protection film forming film made of silicon nitride are first
continuously formed on the upper surfaces of the thin
film transistor substrate 1 the source electrodes 15, the
drain electrodes 16 and the data lines 3 by a plasma CVD
method. Then, a resist pattern is formed on an upper
surface of the protection film forming film, and the pro-
tection film forming film is etched with this resist pattern
being used as a mask, thereby forming the protection
films 21.
[0048] Then, the resist pattern is separated by using
a resist separation liquid. In this case, although the sur-
face of the semiconductor thin film forming film in a region
other than the lower side of the protection film 21 is ex-
posed to the resist separation liquid, this exposed part is
a region other than a device area, and hence there is no
problem. That is, the semiconductor thin film forming film
under the protection film 21 is protected by the protection
film 21. Subsequently, when the semiconductor thin film
forming film is etched with the protection films 21 being
used as a mask, the semiconductor thin films 13 are
formed below the protection films 21.
[0049] A gate insulating film 12 made of silicon nitride
is provided on the upper surfaces of the thin film transistor
substrate 1, the protection films 21, the data lines 3 and
the source electrodes 15. Gate electrodes 11 made of a
transparent p-type metal oxide or n-type metal oxide and
scanning lines 2 connected with the gate electrode 11
are provided at a predetermined positions on an upper
surface of the gate insulating film 12.
[0050] Here, the gate electrode 11, the gate insulating
film 12, the semiconductor thin film 13, the protection film
21, the source electrode 15 and the drain electrode 16
constitute a thin film transistor 5 having a top gate struc-
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ture. In this case, since the gate electrode 11 is formed
of the transparent p-type metal oxide or n-type metal ox-
ide and the source electrode 15 and the drain electrode
16 are formed of the transparent electroconductive ma-
terial such as ITO, the thin film transistor 5 is configured
to transmit light therethrough.
[0051] An interlayer insulating film 17 formed of silicon
nitride is provided on the upper surface of the gate insu-
lating film 12 the gate electrodes 11 and the scanning
lines 2. An auxiliary capacitance electrode 6 made of a
transparent n-type metal oxide is provided at a predeter-
mined position on an upper surface of the interlayer in-
sulating film 17. An overcoat film 18 formed of silicon
nitride is provided on the upper surface of the interlayer
insulating film 17 and the auxiliary capacitance electrode
6.
[0052] A contact hole 19 is provided in the overcoat
film 18, the interlayer insulating film 17 and the gate in-
sulating film 12 at a part corresponding to a predeter-
mined position of the source electrode 15. A pixel elec-
trode 4 formed of a transparent electroconductive mate-
rial such as ITO is provided on an upper surface of the
overcoat film 18 at a predetermined position to be elec-
trically connected with the source electrode 15 through
the contact hole 19. In this case, the pixel electrode 4 is
provided to cover substantially the entire thin film tran-
sistor 5.
[0053] Further, in this liquid crystal display apparatus,
like the first embodiment, since a liquid crystal 35a at a
part corresponding to a space between the adjacent pixel
electrodes 4 is constantly set in a black display state in
both a normal black mode and a normal white mode, light
leak from the space between the pixel electrodes 4 can
be assuredly prevented without using a black mask, and
an overlapping portion of the auxiliary capacitance elec-
trode 6 and the pixel electrode 4 which are configured to
transmit light therethrough contributes to an opening ra-
tio, thereby increasing the opening ratio.
[0054] Furthermore, in this liquid crystal display appa-
ratus, like the first embodiment, since the thin film tran-
sistor 5 is configured to transmit light therethrough and
the pixel electrode 4 covers substantially the entire thin
film transistor 5, the overlapping portion of the thin film
transistor 5 and the pixel electrode 4 contributes to the
opening ratio, thus further increasing the opening ratio.

(Third Embodiment)

[0055] FIG. 5 is a perspective plan view of a part of a
thin film transistor substrate side in a liquid crystal display
apparatus as a third embodiment, and FIG. 6 is a cross-
sectional view corresponding to a part taken along a line
VI-VI in FIG. 5. In this case, hatching using oblique short
solid lines is likewise provided at an edge portion of each
pixel electrode 4 in order to clarify FIG. 5.
[0056] In this liquid crystal display apparatus, a differ-
ence from the liquid crystal display apparatus shown in
FIGS. 1 and 2 lies in that a lower left corner portion of

the pixel electrode 4 in FIG. 5, i.e., a part of a thin film
transistor 5 corresponding to a gate electrode 11 has a
notched part slightly larger than the gate electrode 11
and an auxiliary capacitance electrode 6 is thereby con-
figured to have a third auxiliary capacitance electrode
portion 6c including an overlapping portion of the thin film
transistor 5 with respect to the gate electrode. Therefore,
in this case, the entire circumferential portion of the pixel
electrode 4 is likewise superimposed on the substantial-
ly-lattice-like auxiliary capacitance electrode 6 arranged
around the pixel electrode 4.
[0057] Moreover, in this liquid crystal display appara-
tus, like the first embodiment, a liquid crystal 35a at a
part corresponding to a space between the adjacent pixel
electrodes 4 is constantly set in a black display state even
though the auxiliary capacitance electrode 6 and the thin
film transistor 5 are configured to transmit light there-
through. As a result, light leak from the space between
the pixel electrodes 4 can be assuredly avoided without
using a black mask, and the overlapping portion of the
auxiliary capacitance electrode 6 and the pixel electrode
4 which are formed of the transparent electroconductive
material contributes to an opening ratio, thereby increas-
ing the opening ratio.

(Other Modifications)

[0058] In each of the foregoing embodiments, the en-
tire auxiliary capacitance electrode 6 is formed of the
transparent metal oxide. As generally known, since the
transparent metal oxide has a high resistance value, a
potential difference is generated between a starting end
side and a terminating end side of a line, thus producing
irregularities in display. Therefore, when the auxiliary ca-
pacitance electrode 6 has a configuration in which a light-
shielding type metal film formed of, e.g., aluminum or
chrome and a transparent metal oxide are superimposed,
display irregularities due to a potential difference be-
tween the starting end side and the terminating end side
of the line. FIG. 7 is a cross-sectional view showing a
modification in which such a countermeasure is taken
with respect to the first embodiment depicted in FIG. 1.
In FIG. 7, a difference from FIG. 1 lies in that an auxiliary
capacitance electrode 6 formed on an interlayer insulat-
ing film 17 is constituted of a transparent metal film 6A
covering a entire (upper and side surfaces of )light-
shielding type metal film 6B. A width of the transparent
metal film 6A is larger than a width of the light-shielding
type metal film 6B and the transparent metal film 6A com-
pletely covers the light-shielding type metal film 6B. Both
side edge portions of the transparent metal film 6A in a
width direction overlap rim portions of pixel electrodes 4.
However, the width of the light-shielding type metal film
6B is smaller than a gap w between the adjacent pixel
electrodes 4, and both side edge portions of this film in
the width direction do not overlap the rim portions of the
pixel electrodes 4. It is desirable to set the width of the
light-shielding type metal film 6B to a dimension with
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which both side end portions of the metal film 6B do not
overlap the rim portions of the pixel electrodes 4 even if
the pixel electrode 4 and the auxiliary capacitance 6 are
displaced in the width direction of the auxiliary capaci-
tance 6. However, if an opening ratio is sufficient, both
side end portions of the light-shielding type metal film 6B
may overlap at least one of the rim portions of the pixel
electrodes 4 in some degree in order to further reduce a
resistance value, although the present invention is not
restricted to this configuration.
[0059] Furthermore, the order of superimposing the
light-shielding type metal film 6B and the transparent
metal film 6A may be reversed so that the light-shielding
type metal film 6B may be formed on the upper surface
of the transparent metal film 6A.
[0060] Although not shown, these configurations can
be likewise applied to the second embodiment and the
third embodiment shown in FIGS. 4 and 6.
[0061] Moreover, the present invention is not restricted
to the structure in which the pixel electrode and the op-
posed electrode are formed on the different substrates,
and it can be applied to a transverse electric field mode
which is called In Plane Switching (IPS) where both the
electrodes are provided on the same substrate.
[0062] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and representative embodiments shown and
described herein. Accordingly, various modifications
may be made without departing from the scope of the
invention as defined by the appended claims.

Claims

1. A liquid crystal display apparatus comprising:

one and the other substrates (1, 31);
a plurality of scanning lines (2) which are formed
on one surface side of said one substrate and
extended in one direction;
a plurality of data lines (3) which are formed on
said one surface side of said one substrate and
extended in a direction crossing the scanning
lines (2);
a plurality of thin film transistors (5) each of which
is provided in the vicinity of each crossing region
of the scanning lines (2) and the data lines (3)
on said one surface side of said one substrate,
the transistor including a semiconductor thin film
(13), a gate electrode (11) arranged on one sur-
face side of the semiconductor thin film (13) and
source and drain electrodes (15, 16) respective-
ly connected with source and drain regions of
the semiconductor thin film (13);
a plurality of pixel electrodes (4) each of which
is connected with each of the thin film transistors
(5);

an electroconductive layer (6) which is provided
in a thickness direction between the pixel elec-
trodes (4) and the scanning lines (2) and be-
tween the pixel electrodes (4) and the data lines
(3) to cover data lines, the electroconductive lay-
er being disposed in a region including an inter-
space between the adjoined pixel electrodes
and superimposed on at least parts of peripheral
portions of the adjoined pixel electrodes (4);
an insulating film (18) formed between the pixel
electrodes (4) and the electroconductive layer
(6);
at least one opposed electrode (33) formed on
a side of the other substrate to correspond to
the pixel electrodes (4); and
a liquid crystal (35) provided between the pixel
electrodes and opposed electrode;
characterized in that
said electroconductive layer (6) being transpar-
ent and applied with a common potential and
a light-shielding type electroconductive film (6B)
is formed on one of upper and lower surfaces of
the transparent electroconductive layer which is
wider than the light-shielding type electrocon-
ductive film (6B) to cover the light- shielding type
electroconductive film.

2. The liquid crystal display apparatus according to
claim 1, wherein a potential with which a black dis-
play is observed is applied between the electrocon-
ductive layer (6) and the opposed electrode (33).

3. The liquid crystal display apparatus according to
claim 2, wherein the liquid crystal (35) is a TN liquid
crystal having a twist angle of 90°.

4. The liquid crystal display apparatus according to any
of claims 1 to 3, wherein the electroconductive layer
(6) has a lattice-like shape and is provided to cover
the scanning lines (2) and the data lines (3).

5. The liquid crystal display apparatus according to any
of claims 1 to 4, wherein each of the thin film tran-
sistors (5) is configured to transmit light there-
through, and each of the pixel electrodes (4) is pro-
vided to cover the thin film transistor (5).

6. The liquid crystal display apparatus according to
claim 5, wherein the semiconductor thin film (13) of
the thin film transistor (5) is formed of a metal oxide,
and the drain and source electrodes (15, 16) and the
gate electrode (11) are formed of a metal oxide con-
taining impurities.

7. The liquid crystal display apparatus according to
claim 6, wherein the drain and source electrodes (15,
16) are provided on the semiconductor thin film (13).
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8. The liquid crystal display apparatus according to
claim 5, wherein the semiconductor thin film (13) of
the thin film transistor (5) is formed of a metal oxide,
the gate electrode (11) is formed of a metal oxide
containing impurities, and the drain and source elec-
trodes (15, 16) are formed of a transparent electro-
conductive material.

9. The liquid crystal display apparatus according to
claim 8, wherein the drain and source electrodes (15,
16) are provided under the semiconductor thin film.

10. The liquid crystal display apparatus according to
claim 6 or 8, wherein the gate electrode (11) of the
thin film transistor is formed of a metal oxide con-
taining p-type impurities.

11. The liquid crystal display apparatus according to
claim 6 or 8, wherein the scanning line (2) is electri-
cally connected with the gate electrode, the scanning
line (2) is formed of the same material as that of the
gate electrode (11), the data line (3) is electrically
connected with one of the drain and source elec-
trodes (15, 16), and the data line (3) is
formed of the same material as that of said one of
the drain and source electrodes (15, 16).

12. The liquid crystal display apparatus according to any
of claims 1 to 11, wherein the electroconductive layer
(6) has a part which substantially covers an entire
region of the thin film transistor (5).

Patentansprüche

1. Flüssigkristallanzeigevorrichtung, umfassend:

ein und das andere Substrat (1, 31);
eine Mehrzahl von Abtastzeilen (2), die auf einer
Oberflächenseite des einen Substrats ausgebil-
det sind und in einer Richtung ausgedehnt sind;
eine Mehrzahl von Datenzeilen (3), die auf der
einen Oberflächenseite des einen Substrats
ausgebildet sind und in einer Richtung ausge-
dehnt sind, die die Abtastzeilen (2) schneidet;
eine Mehrzahl von Dünnschichttransistoren (5),
deren jeder in der Umgebung jedes Überschnei-
dungsbereichs der Abtastzeilen (2) und der Da-
tenzeilen (3) auf der einen Oberflächenseite des
einen Substrats vorgesehen ist, wobei der Tran-
sistor eine dünne Halbleiterschicht (13), eine
Gateelektrode (11), angeordnet auf einer Ober-
flächenseite der dünnen Halbleiterschicht (13),
und Quell- und Drainelektroden (15, 16), die je-
weils mit Quellen- und Senkenbereichen der
dünnen Halbleiterschicht (13) verbunden sind,
einschließt;
eine Mehrzahl von Pixelelektroden (4), deren je-

de mit jedem der Dünnschichttransistoren (5)
verbunden ist;
eine elektrisch leitfähige Schicht (6), die in einer
Dickenrichtung zwischen den Pixelelektroden
(4) und den Abtastzeilen (2) und zwischen den
Pixelelektroden (4) und den Datenzeilen (3) vor-
gesehen sind, um Datenzeilen zu bedecken,
wobei die elektrisch leitfähige Schicht in einem
Bereich angeordnet ist, der einen Zwischen-
raum zwischen den benachbarten Pixelelektro-
den einschließt und wenigstens Teilen periphe-
rer Bereiche der benachbarten Pixelelektroden
(4) überlagert ist;
eine isolierende Schicht (18), ausgebildet zwi-
schen den Pixelelektroden (4) und der elektrisch
leitfähigen Schicht (6);
wenigstens eine Gegenelektrode (33), ausge-
bildet auf einer Seite des anderen Substrats,
den Pixelelektroden (4) entsprechend; und
einen Flüssigkristall (35), vorgesehen zwischen
den Pixelelektroden und der Gegenelektrode;
dadurch gekennzeichnet, dass
die elektrisch leitfähige Schicht (6) transparent
ist und an ein einheitliches Potential gelegt ist;
und
eine elektrisch leitfähige Schicht (6B) lichtab-
schirmender Art auf einer der oberen und unte-
ren Oberflächen der transparenten elektrisch
leitfähigen Schicht ausgebildet ist, die breiter ist
als die elektrisch leitfähige Schicht (6B) lichtab-
schirmender Art, um die elektrisch leitfähige
Schicht lichtabschirmender Art zu bedecken.

2. Flüssigkristallanzeigevorrichtung nach Anspruch 1,
wobei ein Potential, bei dem eine schwarze Anzeige
erscheint, zwischen der elektrisch leitfähigen
Schicht (6) und der Gegenelektrode (33) angelegt
wird.

3. Flüssigkristallanzeigevorrichtung nach Anspruch 2,
wobei der Flüssigkristall (35) ein TN-Flüssigkristall
mit einem Verdrehungswinkel von 90° ist.

4. Flüssigkristallanzeigevorrichtung nach einem der
Ansprüche 1 bis 3, wobei die elektrisch leitfähige
Schicht (6) eine gitterartige Form hat, und vorgese-
hen ist, um die Abtastzeilen (2) und die Datenzeilen
(3) zu bedecken.

5. Flüssigkristallanzeigevorrichtung nach einem der
Ansprüche 1 bis 4, wobei jeder der Dünnschichttran-
sistoren (5) so ausgestaltet ist, dass er Licht durch-
lässt, und jede der Pixelelektroden (4) zum Bedek-
ken des Dünnschichttransistors (5) vorgesehen ist.

6. Flüssigkristallanzeigevorrichtung nach Anspruch 5,
wobei die dünne Halbleiterschicht (13) des Dünn-
schichttransistors (5) aus einem Metalloxid gebildet

15 16 



EP 1 889 120 B1

10

5

10

15

20

25

30

35

40

45

50

55

ist, und die Drain- und Quellelektroden (15, 16) und
die Gateelektrode (11) aus einem Metalloxid mit Ver-
unreinigungen gebildet sind.

7. Flüssigkristallanzeigevorrichtung nach Anspruch 6,
wobei die Drain- und Quellelektroden (15, 16) auf
der dünnen Halbleiterschicht (13) vorgesehen sind.

8. Flüssigkristallanzeigevorrichtung nach Anspruch 5,
wobei die dünne Halbleiterschicht (13) des Dünn-
schichttransistors (5) aus einem Metalloxid gebildet
ist, die Gateelektrode (11) aus einem Metalloxid mit
Verunreinigungen gebildet ist, und die Drain- und
Quellelektroden (15, 16) aus einem transparenten
elektrisch leitfähigen Material gebildet sind.

9. Flüssigkristallanzeigevorrichtung nach Anspruch 8,
wobei die Drain- und Quellelektrode (15, 16) unter
der dünnen Halbleiterschicht vorgesehen sind.

10. Flüssigkristallanzeigevorrichtung nach Anspruch 6
oder 8, wobei die Gateelektrode (11) des Dünn-
schichttransistors aus einem Metalloxid mit Verun-
reinigungen vom p-Typ gebildet ist.

11. Flüssigkristallanzeige nach Anspruch 6 oder 8, wo-
bei die Abtastzeile (2) elektrisch mit der Gateelek-
trode verbunden ist, die Abtastzeile (2) aus demsel-
ben Material wie die Gateelektrode (11) gebildet ist,
die Datenzeile (3) elektrisch mit einer von Drain- und
Quellelektroden (15, 16) verbunden ist, und die Da-
tenzeile (3) aus demselben Material wie diese eine
von Drain- und Quellelektrode (15, 16) gebildet ist.

12. Flüssigkristallanzeige nach einem der Ansprüche 1
bis 11, wobei die elektrisch leitfähige Schicht (6) ei-
nen Teil hat, der einen Gesamtbereich des Dünn-
schichttransistors (5) im Wesentlichen bedeckt.

Revendications

1. Dispositif d’affichage à cristaux liquides
comprenant :

un substrat et un autre substrat (1, 31) ;
une pluralité de lignes de balayage (2) qui sont
formées sur un côté de surface dudit un substrat
et s’étendent dans une direction ;
une pluralité de lignes de données (3) qui sont
formées sur ledit un côté de surface dudit un
substrat et s’étendent dans une direction croi-
sant les lignes de balayage (2) ;
une pluralité de transistors à film mince (5) cha-
cun d’entre eux étant disposé au voisinage de
chaque région de croisement des lignes de ba-
layage (2) et des lignes de données (3) sur ledit
un côté de surface dudit un substrat, le transistor

incluant un film mince semiconducteur (13), une
électrode de grille (11) agencée sur un côté de
surface du film mince semiconducteur (13) et
des électrodes de source et de drain (15, 16)
respectivement connectées aux régions de
source et de drain du film mince semiconducteur
(13) ;
une pluralité d’électrodes de pixel (4) chacune
d’entre elles étant connectée à chacun des tran-
sistors à film mince (5) ;
une couche électroconductrice (6) disposée
dans le sens de l’épaisseur entre les électrodes
de pixel (4) et les lignes de balayage (2) et entre
les électrodes de pixel (4) et les lignes de don-
nées (3) pour recouvrir les lignes de données,
la couche électroconductrice étant disposée
dans une région incluant un espace intermédiai-
re entre les électrodes de pixel attenantes et su-
perposées sur au moins des parties de portion
périphérique des électrodes de pixel attenantes
(4) ;
un film isolant (18) formé entre les électrodes
de pixel (4) et la couche électroconductrice (6) ;
au moins une électrode opposée (33) formée
sur un côté de l’autre substrat de manière à cor-
respondre aux électrodes de pixel (4) ; et
un cristal liquide (35) disposé entre les électro-
des de pixel et l’électrode opposée ;
caractérisé en ce que
ladite couche électroconductrice (6) est trans-
parente et on lui applique un potentiel commun ;
et
un film électroconducteur du type à protection
contre la lumière (6B) est formé sur une surface
parmi les surfaces supérieure et inférieure de la
couche électroconductrice transparente, qui est
plus large que le film électroconducteur du type
à protection contre la lumière (6B) pour recouvrir
le film électroconducteur du type à protection
contre la lumière.

2. Dispositif d’affichage à cristaux liquides selon la re-
vendication 1, dans lequel le potentiel avec lequel
un affichage noir est observé est appliqué entre la
couche électroconductrice (6) et l’électrode opposée
(33).

3. Dispositif d’affichage à cristaux liquides selon la re-
vendication 2, dans lequel le cristal liquide (35) est
un cristal liquide TN ayant un angle de torsion de 90°.

4. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 3, dans lequel la
couche électroconductrice (6) a une forme ressem-
blant à un treillis et est disposée de manière à re-
couvrir les lignes de balayage (2) et les lignes de
données (3).
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5. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 4, dans lequel
chacun des transistors à film mince (5) est configuré
de manière à transmettre la lumière à travers celui-
ci et chacune des électrodes de pixel (4) est disposée
de manière à recouvrir le transistor à film mince (5).

6. Dispositif d’affichage à cristaux liquides selon la re-
vendication 5, dans lequel le film mince semiconduc-
teur (13) du transistor à film mince (5) est formé d’un
oxyde métallique et les électrodes de drain et de
source (15, 16) et l’électrode de grille (11) sont for-
mées d’un oxyde métallique contenant des impure-
tés.

7. Dispositif d’affichage à cristaux liquides selon la re-
vendication 6, dans lequel les électrodes de drain et
de source (15, 16) sont disposées sur le film mince
semiconducteur (13).

8. Dispositif d’affichage à cristaux liquides selon la re-
vendication 5, dans lequel le film mince semiconduc-
teur (13) du transistor à film mince (5) est formé d’un
oxyde métallique, l’électrode de grille (11) est formée
d’un oxyde métallique contenant des impuretés et
les électrodes de drain et de source (15, 16) sont
formées d’un matériau électroconducteur transpa-
rent.

9. Dispositif d’affichage à cristaux liquides selon la re-
vendication 8, dans lequel les électrodes de drain et
de source (15, 16) sont disposées au-dessous du
film mince semiconducteur.

10. Dispositif d’affichage à cristaux liquides selon la re-
vendication 6 ou 8, dans lequel l’électrode de grille
(11) du transistor à film mince est formée d’un oxyde
métallique contenant des impuretés de type p.

11. Dispositif d’affichage à cristaux liquides selon la re-
vendication 6 ou 8, dans lequel la ligne de balayage
(2) est connectée électriquement à l’électrode de
grille, la ligne de balayage (2) est formée du même
matériau que celui de l’électrode de grille (11), la
ligne de données (3) est connectée électriquement
à l’une des électrodes de drain et de source (15, 16)
et la ligne de données (3) est formée du même ma-
tériau que celui de ladite une des électrodes de drain
et de source (15, 16).

12. Dispositif d’affichage à cristaux liquides selon l’une
quelconque des revendications 1 à 11, dans lequel
la couche électroconductrice (6) comporte une partie
qui recouvre sensiblement toute la région du tran-
sistor à film mince (5).
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