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(57) ABSTRACT 
There is provided a liquid crystal display device in which 
light leaks near Spacers are prevented. The liquid crystal 
display device controls the optical transmissivity of a liquid 
crystal layer interposed between Substrates disposed in 
opposition to each other, by means of an electric field 
generated in the layer-thickness direction of the liquid 
crystal layer, includes Spacers formed on a liquid-crystal 
Side Surface of one of the Substrates, Signal lines formed on 
a liquid-crystal-side Surface of the other Substrate, an insu 
lating film formed to cover the Signal lines, and electrodes 
formed on the upper Surface of the insulating film, each of 
which Serves as one electrode contributing to control of the 
optical transmissivity of the liquid crystal layer. Each of the 
Spacers has a vertex Surface disposed in opposition to any of 
the Signal lines, and a portion of each of the electrodes is 
extended to the upper Surface of a corresponding one of the 
Signal lines and the extended portion is opposed to a part of 
the vertex Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 
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LIQUID CRYSTAL DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a liquid crystal 
display device and, more particularly, to a So-called active 
matrix type of liquid crystal display device. 

0003 2. Background Art 
0004. An active matrix type of liquid crystal display 
device includes Substrates disposed in opposition to each 
other with a liquid crystal interposed therebetween, gate 
Signal lines disposed to be extended in the X direction and to 
be juxtaposed in the y direction, drain Signal lines disposed 
to be extended in the y direction and to be juxtaposed in the 
X direction, and pixel areas each constituted by an area 
Surrounded by adjacent ones of the gate Signal lines and 
adjacent ones of the drain Signal lines on a liquid-crystal 
Side Surface of one of the Substrates. 

0005 Each of the pixel areas is provided with a Switching 
element which is operated by a Scanning Signal Supplied 
from one of the adjacent gate Signal lines, and a pixel 
electrode which is Supplied with a Video signal from one of 
the adjacent drain Signal lines via the Switching element. 

0006. This pixel electrode controls the optical transmis 
Sivity of the liquid crystal by causing an electric field to be 
generated between the pixel electrode and a counter elec 
trode, and two kinds of constructions are known: the first 
kind of construction is Such that the counter electrode is 
formed on a liquid-crystal-side Surface of the other of the 
Substrates, while the other kind of construction is Such that 
the counter electrode is formed on the liquid-crystal-side 
Surface of the one of the Substrates. 

0007 An electronic circuit is incorporated in the liquid 
crystal-side surface of each of the substrates in the form of 
a Stacked Structure of a conductive layer, a Semiconductor 
layer or an insulating layer formed in a predetermined 
pattern. 

0008 Another construction is known in which spacers 
are formed on the liquid-crystal-side Surface of either of the 
Substrates to realize the Spacer function of ensuring the gap 
between the Substrates disposed in opposition to each other 
with the liquid crystal interposed therebetween. This is 
because as compared with the existing beads or fibers, the 
Spacers can be formed at predetermined positions and the 
uniformity of the gap between the Substrates can be easily 
ensured. 

0009 Driver circuit ICs (driver chips) which supply 
Signals to the gate Signal lines or the drain Signal lines are 
mounted on the one of the Substrates on which the Signal 
lines are formed. However, in recent year, a mounting 
method called an FCA (or COG) method has widely been 
adopted in which the driver chips are directly mounted in a 
face-down State So that their input bumps and output bumps 
are connected to interconnection layers (signal lines) on the 
Substrate. 

0.010 This is because the number of lines to be led to the 
outside can be reduced even in the case of liquid crystal 
display devices of higher resolution. 
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0011. In a general construction for Supplying Signals and 
power to the driver chips, Supply lines for Signals and power 
are formed on a Surface of a printed circuit board disposed 
close to the Substrate, and Signals and power are individually 
Supplied to the respective driver chips through the Supply 
lines. However, in recent years, another construction has 
been known in which at least either signals or power is 
transmitted without being passed through the printed circuit 
board for the purpose of a further reduction in cost. 

SUMMARY OF THE INVENTION 

0012 Representative problems to be solved by the inven 
tion are as follows. 

0013 (Problem 1) 
0014. The present inventors have found out that if the gap 
(cell gap) between the upper and lower Substrates of a liquid 
crystal display panel is ensured with organic material Spac 
erS formed on one of the Substrates, the area of one Spacer 
taken in a plane interSecting with its axis is larger than the 
area of one bead owing to the difference between the 
minimum sizes of Spacers and beads that can be processed 
by exposure, So that there is the problem that a light leak area 
becomes larger around Spacers than around beads. The 
present inventors have also found out that this phenomen is 
remarkable in the case where a TFT Substrate has an organic 
material layer. 

0.015 (Problem 2) 
0016. In an FCA type of liquid crystal display device, 
Since driver chips are directly mounted on a Substrate, the 
area of a portion of connection between the driver chipS and 
the Substrate is greatly reduced, So that there is the problem 
that a connection defect easily occurs due to foreign matter 
or dust. 

0017. In the FCA type, it is ordinary that the substrate and 
the driver chips are connected to each other via an aniso 
tropic conductive film. However, if a defective connection 
occurs, repair is performed by removing the anisotropic 
conductive film with a Solvent and mounting a new aniso 
tropic conductive film and a new driver chip. 
0018. On the other hand, by way of experiment, the 
present inventors used an organic insulating film as a pro 
tective film for preventing direct contact between liquid 
crystal and a Switching element formed in a liquid crystal 
display part, and extended the organic insulating film into an 
area in which drivers chips are mounted. 

0019. In this case as well, the present inventors have 
found out the problem that when the above-described aniso 
tropic conductive film is removed during repair, the organic 
insulating film may peel nonuniformly. The present inven 
tors have also found out that even if Such a problem is not 
caused, the organic insulating film melts by the Solvent and 
forms a thin insulating layer on a terminal part and this thin 
insulating layer increases the connection resistance between 
driver chips and interconnection layers. 

0020 (Problem 3) 
0021. In the FCA type of liquid crystal display device, 
Since the driver chips are directly mounted on the Substrate, 
there is the problem that if an excessive vibration or shock 
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is applied to the liquid crystal display device, the vibration 
or shock cannot be easily absorbed, So that the driver chips 
easily malfunction. 
0022. In the FCA type of liquid crystal display device, the 
Substrate on which the driver chips are mounted in many 
cases uses a Substrate disposed on a Side remote from an 
observer side. The reason for this is to avoid optical reflec 
tion due to various signal lines formed on the liquid crystal 
display part of the Substrate. 
0023. In the case where the driver chips are covered with 
a frame which constitutes part of a So-called liquid crystal 
display module, the driver chips are disposed in opposition 
to the frame, and the present inventors have discovered that 
if, for example, a pressure is applied to the frame to Such an 
extent that the frame is deformed, there is the problem that 
the preSSure reaches the driver chipS and causes malfunction 
thereof. 

0024) (Problem 4) 
0.025 AS described above, during the experiment of using 
the organic insulating film as the protective film of the liquid 
crystal display part, the present inventors have found out that 
the problem that the organic insulating film has the nature of 
easily absorbing moisture and generating gases, and gener 
ates bubbles in the liquid crystal. 
0026. Many of the bubbles are generated on the side of 
the liquid crystal display part that is remote from an liquid 
crystal injection hole, and large bubbles appear in a liquid 
crystal display area. 

0027 (Problem 5) 
0028. In the case where the gap between the upper and 
lower Substrates of the liquid crystal display panel is ensured 
with organic material spacers formed on one of the Sub 
Strates, the Spacer are in contact with the other Substrate at 
fixed positions. For this reason, Vibration and shock applied 
to the liquid crystal display device concentrate on the 
positions. 

0029. In this case, if the spacers are provided on the 
Substrate on which the interconnection layers are provided, 
the Spacers themselves Serve as a layer which absorbs shock 
and the area required to fix each of the Spacers becomes 
comparatively large, whereby it is possible to prevent an 
influence Such as disconnection of the interconnection lay 
CS. 

0.030. However, if the spacers are provided on the Sub 
Strate other than the Substrate on which the interconnection 
layers are provided, the area of contact between the Substrate 
and the vertex Side of each of the Spacers is comparatively 
Small and pressure or Shock concentrates at the location 
where each of the Substrates is in contact with the Substrate. 
If an interconnection layer is formed in this portion, there 
occurs the problem of disconnection of the interconnection 
layer. 

0031) (Problem 6) 
0032) If a driver is to be mounted on a substrate, the 
driver needs to be accurately mounted, and an alignment 
mark is formed on the Substrate for this purpose. 
0033. However, the present inventors have found out a 
new problem that in the case where a Stacked Structure in 
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which an inorganic material layer and an organic material 
layer are Stacked in that order is used as a protective film, a 
Sharp image of the alignment mark cannot be recognized, So 
that accurate alignment becomes difficult. 
0034. In the case of FCA mounting of drivers on a 
Substrate, the pitch of terminals is narrow, and more accurate 
alignment is required. However, in the case where a protec 
tive film is formed of the above-described Stacked structure, 
it becomes extremely difficult to recognize an alignment 
mark, particularly in a reflection mode. 
0035) (Problem 7) 
0036) As a method of Supplying signals or power to 
drivers (chips) mounted on a Substrate at far lower cost, a 
method is becoming developed which enables at least either 
power or Signals to be transmitted between chips without 
being passed through a printed circuit board (PCB). 
0037. However, in this method, it is necessary to provide 
transmission lines for at least either power or signals 
between the chips on the Substrate, and the distance of the 
transmission lines becomes extremely long. 
0038. In general, an interconnection line extended from a 
liquid crystal display part to a terminal part passes by only 
a slight length through an environment where the intercon 
nection line is exposed to moisture in the air, but the length 
by which the transmission lines pass through Such an 
environment is Several times to Several tens times, as com 
pared with the interconnection line. 
0.039 From this fact, the degradation of the transmission 
lines is a Serious problem and there is a risk that electrolytic 
corrosion occurs, particularly in a power transmission line. 
AS countermeasures against Such a problem, the present 
inventors are presently making an attempt at forming only 
Signal lines on a Substrate and leading a power Source line 
from a PCB. 

0040. However, this method is insufficient in its cost 
reducing effect which is the original purpose, and it is 
becoming necessary to dispose not only signal lines but a 
power Source line on a Substrate in Such a way that a 
decrease in reliability can be avoided. 
0041. The invention has been made to solve the above 
described problems. 
0042 An object of the invention is to provide a liquid 
crystal display device in which light leaks occurring at the 
peripheries of Spacers for ensuring its cell gap are reduced. 
0043 Another object of the invention is to provide a 
liquid crystal display device in which it is possible to 
perform reliable repairs of driver chips mounted on a Surface 
of one of Substrates disposed in opposition to each other with 
a liquid crystal interposed therebetween. 
0044 Another object of the invention is to provide a 
liquid crystal display device in which Vibration or shock to 
be applied to driver chips is mitigated to prevent malfunc 
tion of the driver chips. 
0045 Another object of the invention is to provide a 
liquid crystal display device in which troubles of bubbles 
generated in its liquid crystal are Solved. 
0046) Another object of the invention is to provide a 
liquid crystal display device in which Signal lines or the like 
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in indirect contact with Spacers for ensuring its cell gap are 
prevented from being damaged by Vibration or shock con 
centrating on the Spacers. 
0047 Another object of the invention is to provide a 
liquid crystal display device provided with reliable align 
ment markS. 

0.048 Another object of the invention is to provide a 
liquid crystal display device in which it is possible to form 
interconnection layers free from damage due to electrolytic 
corrosion or the like in the vicinity of a region in which 
driver chips are mounted. 
0049 Representative aspects of the invention disclosed 
in the present application will be described below in brief. 
0050 (Aspect 1) 
0051. The invention provides a liquid crystal display 
device which controls the optical transmissivity of a liquid 
crystal layer interposed between Substrates disposed in 
opposition to each other, by means of an electric field 
generated in the layer-thickness direction of the liquid 
crystal layer, including: 

0052 spacers formed on a liquid-crystal-side Sur 
face of one of the Substrates, 

0053 signal lines formed on a liquid-crystal-side 
Surface of the other Substrate; 

0054 an insulating film formed to cover the signal 
lines, and 

0055 electrodes formed on the upper surface of the 
insulating film, each of which Serves as one electrode 
contributing to control of the optical transmissivity 
of the liquid crystal layer, 

0056 each of the spacers having a vertex surface 
disposed in opposition to any of the Signal lines, a 
portion of each of the electrodes being extended to 
the upper Surface of a corresponding one of the 
Signal lines and the extended portion being opposed 
to a part of the vertex Surface of a Spacer disposed in 
opposition to the corresponding one of the Signal 
lines. 

0057 (Aspect 2) 
0.058. The invention provides a liquid crystal display 
device including: 

0059 a plurality of patterned material layers stacked 
on a liquid-crystal-Side Surface of one of Substrates 
disposed in opposition to each other with a liquid 
crystal interposed therebetween, 

0060 the material layers including at least a con 
ductive layer formed as Signal lines and an organic 
material layer formed as an insulating layer; and 

0061 driver chips mounted on the liquid-crystal 
Side Surface of the one of the Substrates to Supply 
Signals from terminals of the Signal lines, 

0062 the driver chips having bumps provided in 
electrical connection with the terminals via an aniso 
tropic conductive film interposed between the one of 
the Substrates and the driver chips, 
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0063 an area in which the driver chips are mounted 
being a non-formation region of the organic material 
layer. 

0.064 (Aspect 3) 
0065. The invention provides a liquid crystal display 
device including: 

0066 a plurality of patterned material layers stacked 
on a liquid-crystal-Side Surface of one of Substrates 
disposed in opposition to each other with a liquid 
crystal interposed therebetween, 

0067 the material layers including at least a con 
ductive layer formed as Signal lines, 

0068 driver chips mounted on the liquid-crystal 
Side Surface of the one of the Substrates to Supply 
Signals from terminals of the Signal lines, and 

0069 a shock absorbing layer interposed between 
the driver chips and the one of the Substrates. 

0070 (Aspect 4) 
0071. The invention provides a liquid crystal display 
device including: 

0072 a pair of Substrates disposed in opposition to 
each other with a liquid crystal interposed therebe 
tWeen, 

0073 a sealing material which secures one of the 
Substrates to the other and Seals the liquid crystal; 
and 

0074 an organic material layer formed in at least an 
area Surrounded by the Sealing material on the one of 
the Substrates, 

0075 a non-formation region of the organic material 
layer being provided in the vicinity of the Sealing 
material. 

0.076 (Aspect 5) 
0077. The invention provides a liquid crystal display 
device including: 

0078 substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 

0079 signal lines formed on one of the Substrates; 
0080 a stacked structure formed to cover the signal 
lines on the one of the Substrates, an inorganic 
material layer and an organic material layer being 
Stacked in that order in the Stacked Structure; and 

0081 spacers formed on the one of the substrates to 
ensure the gap between the one of the Substrates and 
the other, the Spacers being formed to be Superposed 
on the Signal lines with the Stacked Structure being 
interposed therebetween. 

0082 (Aspect 6) 
0083. The invention provides a liquid crystal display 
device including: 

0084 Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 
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0085 driver chips mounted on one of the substrates 
in an area other than an area in which the liquid 
crystal is Sealed; 

0086 the driver chips being electrically connected 
to signal lines formed to run in an area in which the 
liquid crystal is Sealed, with a Stacked Structure being 
interposed between the driver chips and the Signal 
lines, an inorganic material layer and an organic 
material layer being Stacked in that order in the 
Stacked Structure; and 

0087 an alignment mark formed in a layer under 
lying the Stacked Structure in the vicinity of each of 
the driver chips, 

0088 the inorganic material layer which covers the 
alignment mark being left in a shape which is 
coaxially coincident with the alignment mark and is 
Similar to, but larger than, the alignment mark, the 
vicinity of the inorganic material layer being 
removed. 

0089 (Aspect 7) 
0090 The invention provides a liquid crystal display 
device including: 

0091 substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 

0092 driver chips mounted on one of the substrates 
in an area other than an area in which the liquid 
crystal is Sealed; 

0093 the driver chips being electrically connected 
to signal lines formed to run in an area in which the 
liquid crystal is Sealed, with an organic material layer 
being interposed between the driver chips and the 
Signal lines, and 

0094) an interconnection layer formed to run in an 
area in which the driver chips are mounted, in a layer 
underlying the organic material layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.095 The invention will become more readily appreci 
ated and understood from the following detailed description 
of preferred embodiments of the invention when taken in 
conjunction with the accompanying drawings, in which: 
0096 FIGS. 1A, 1B and 1C are construction views 
showing one embodiment of a pixel area of the liquid crystal 
display device according to the invention; 
0097 FIG. 2 is a view showing the entire construction of 
one embodiment of the liquid crystal display device accord 
ing to the invention; 
0.098 FIG. 3 is a view showing the essential construction 
of one embodiment of a Spacer and the vicinity of the Spacer 
in the liquid crystal display device according to the inven 
tion; 
0099 FIGS. 4A, 4B and 4C are construction views 
showing another embodiment of a pixel area of the liquid 
crystal display device according to the invention; 
0100 FIGS. 5A, 5B and 5C are construction views 
showing another embodiment of a pixel area of the liquid 
crystal display device according to the invention; 
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0101 FIG. 6 is a view showing the essential construction 
of another embodiment of a Spacer and the vicinity of the 
Spacer in the liquid crystal display device according to the 
invention; 
0102 FIG. 7 is a view showing the essential construction 
of another embodiment of a Spacer and the vicinity of the 
Spacer in the liquid crystal display device according to the 
invention; 
0.103 FIG. 8 is a view showing the essential construction 
of another embodiment of a Spacer and the vicinity of the 
Spacer in the liquid crystal display device according to the 
invention; 
0104 FIG. 9 is a view showing the essential construction 
of another embodiment of a Spacer and the vicinity of the 
Spacer in the liquid crystal display device according to the 
invention; 
0105 FIG. 10 is a construction view showing one 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0106 FIGS. 11A and 11B are views showing one 
example of the mounting Structure of a driver chip and the 
disadvantage of this example; 
0107 FIG. 12 is a construction view showing another 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0.108 FIG. 13 is a construction view showing another 
embodiment of the mounting structure of a driver chip in the 
liquid crystal display device according to the invention; 
0109 FIG. 14 is a construction view showing another 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0110 FIG. 15 is a construction view showing another 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0111 FIG. 16 is a construction view showing another 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0112 FIG. 17 is a plan view showing another embodi 
ment of the mounting structure of a driver chip in the liquid 
crystal display device according to the invention, and a 
cross-sectional view taken along line XVI-XVI of FIG. 17 
corresponds to FIG. 16; 
0113 FIG. 18 is a construction view showing another 
embodiment of the mounting Structure of a driver chip in the 
liquid crystal display device according to the invention; 
0114 FIGS. 19A and 19B are construction views show 
ing another embodiment of the liquid crystal display device 
according to the invention; 
0115 FIGS. 20A and 20B are explanatory views show 
ing the reason why the construction shown in FIGS. 19A 
and 19B is adopted; 
0116 FIG. 21 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 
0117 FIGS. 22A and 22B are construction views show 
ing another embodiment of the liquid crystal display device 
according to the invention; 
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0118 FIG. 23 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 
0119 FIG. 24 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 
0120 FIG. 25 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 
0121 FIG. 26 is an explanatory view showing the reason 
why the construction shown in FIG. 25 is adopted; 
0.122 FIG. 27 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 

0123 FIG. 28 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 

0.124 FIG. 29 is a construction view showing another 
embodiment of the liquid crystal display device according to 
the invention; 

0125 FIGS. 30A and 30B are construction views show 
ing one embodiment of an alignment mark formed in the 
vicinity of a driver chip mounted in the liquid crystal display 
device according to the invention; 
0126 FIGS. 31A to 31C are views showing different 
patterns of the alignment mark, 

0127 FIG. 32 is a construction view showing another 
embodiment of the alignment mark formed in the vicinity of 
a driver chip mounted in the liquid crystal display device 
according to the invention; 
0128 FIG. 33 is a construction view showing another 
embodiment of the alignment mark formed in the vicinity of 
a driver chip mounted in the liquid crystal display device 
according to the invention; 
0129 FIG. 34 is a construction view showing another 
embodiment of the alignment mark formed in the vicinity of 
a driver chip mounted in the liquid crystal display device 
according to the invention; 
0130 FIG. 35 is a construction view showing another 
embodiment of the alignment mark formed in the vicinity of 
a driver chip mounted in the liquid crystal display device 
according to the invention; 

0131 FIGS. 36A and 36B are construction views show 
ing another embodiment of the alignment mark formed in 
the vicinity of a driver chip mounted in the liquid crystal 
display device according to the invention; 

0132 FIGS. 37A and 37B are construction views show 
ing another embodiment of the alignment mark formed in 
the vicinity of a driver chip mounted in the liquid crystal 
display device according to the invention; 
0133 FIGS. 38A and 38B are construction views show 
ing another embodiment of the alignment mark formed in 
the vicinity of a driver chip mounted in the liquid crystal 
display device according to the invention; 
0134 FIGS. 39A and 39B are construction views show 
ing another embodiment of the alignment mark formed in 
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the vicinity of a driver chip mounted in the liquid crystal 
display device according to the invention; 
0.135 FIG. 40 is a construction view showing one 
embodiment of the construction of the vicinity of a driver 
chip in the liquid crystal display device according to the 
invention, with a frame being shown together with the 
construction; 

0.136 FIG. 41 is a construction view showing another 
embodiment of the construction of the vicinity of a driver 
chip in the liquid crystal display device according to the 
invention, with the frame being shown together with the 
construction; 

0.137 FIG. 42 is a construction view showing another 
embodiment of the construction of the vicinity of a driver 
chip in the liquid crystal display device according to the 
invention, with the frame being shown together with the 
construction; and 

0.138 FIG. 43 is a plan view showing another embodi 
ment of the liquid crystal display device according to the 
invention, with a frame being shown together with the 
construction. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.139 Preferred embodiments of the liquid crystal display 
device according to the invention will be described below 
with reference to the accompanying drawings. 

0140 (Embodiment 1) 
0141 <<Equivalent Circuit of Liquid Crystal Display 
Device>> 

0.142 FIG. 2 is an equivalent circuit diagram showing 
one embodiment of the liquid crystal display device accord 
ing to the invention. FIG. 2 is a circuit diagram which is 
depicted to correspond to an actual geometrical arrange 
ment. 

0143. In Embodiment 1, the invention is applied to a 
liquid crystal display device adopting a So-called in-plane 
Switching mode which is known as a mode having a wide 
Viewing angle. 

0144. In FIG. 1, there is shown a liquid crystal display 
panel PNL. This liquid crystal display panel PNL has a 
vessel made of transparent substrates SUB1 and SUB2 
disposed in opposition to each other with a liquid crystal 
interposed therebetween. In this case, one of the transparent 
substrates (in FIG. 2, a lower substrate: a matrix substrate) 
is formed to be slightly larger in size than the other trans 
parent substrate (in FIG. 2, an upper substrate: a color filter 
substrate). As shown in FIG. 2, the transparent Substrates 
SUB1 and SUB2 are disposed in such a manner that the 
bottom and right peripheral edges of one of the transparent 
substrates SUB1 and SUB2 approximately coincide with 
those of the other. 

0145 Accordingly, as viewed in FIG. 2, the left and top 
peripheries of the transparent substrate SUB1 are disposed 
to be extended outwardly from those of the other transparent 
Substrate SUB2. As will be described later in detail, the 
portion of the transparent substrate SUB1 that is disposed to 
be extended outwardly from the transparent substrate SUB1 
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is used as an area in which gate driver ICS 5 and drain driver 
ICs 6 are mounted as driver chips. 
0146) 0054 
0147 Pixels 2 are disposed in matrix form in the area in 
which the transparent substrates SUB1 and SUB2 are Super 
posed on each other. Gate Signal lines GL are disposed to be 
extended in the X direction and to be juxtaposed in the y 
direction as viewed in FIG. 2, while drain signal lines DL 
are disposed to be extended in the y direction and to be 
juxtaposed in the X direction as viewed in FIG. 2, and the 
respective pixels 2 are formed in areas each of which is 
Surrounded by adjacent ones of the gate Signal lines GL and 
adjacent ones of the drain signal lines DL. Each of the pixels 
2 is provided with at least a Switching element TFT to be 
driven by the Supply of a Scanning Signal from one of the 
adjacent gate Signal lines GL, and a pixel electrode PX to 
which a video signal to be Supplied from one of the adjacent 
drain signal lines DL via this switching element TFT is 
applied. 

0.148. In Embodiment 1, each of the pixels 2 is of the type 
which adopts the So-called in-plane-Switching mode as 
described above, and is also provided with a reference 
electrode CT and a charge-holding element Cstg in addition 
to the Switching element TFT and the pixel electrode PX, as 
will be described later. 

0149 Each of the gate signal lines GL has one end (in 
FIG. 2, the left-hand end) disposed to be extended to the 
periphery of the transparent Substrate SUB1, and is con 
nected to the output terminal of the corresponding one of the 
gate driver ICs 5 mounted on the transparent Substrate 
SUB1. 

0150. In this case, plural gate driver ICs 5 are disposed, 
and the gate signal lines GL are divided into groups each 
including mutually adjacent gate signal lines GL (refer to 
FIG.36A) and the gate signal lines GL of each of the groups 
is connected to the proximate one of the gate driver ICS 5. 
0151. Similarly, each of the drain signal lines DL has one 
end (in FIG. 2, the top end) disposed to be extended to the 
periphery of the transparent Substrate SUB1, and is con 
nected to the output terminal of the corresponding one of the 
drain driver ICs 6 mounted on the transparent substrate 
SUB1. 

0152. In this case, plural drain driver ICs 6 are disposed, 
and the drain Signal lines DL are divided into groups each 
including mutually adjacent drain Signal lines DL and the 
drain Signal lines DL of each of the groups is connected to 
the proximate one of the corresponding one of the drain 
driver ICS 6. 

0153. A printed circuit board 10 (a control circuit board 
10) is disposed in proximity to the liquid crystal display 
panel PNL on which the gate driver ICs 5 and the drain 
driver ICs 6 are mounted in the above-described manner, and 
a control circuit 12 for Supplying input Signals to the gate 
driver ICs 5 and the drain driver ICs 6 is mounted on the 
control circuit board 10 in addition to a power source circuit 
11 and others. 

0154) Signals from the control circuit 12 are supplied to 
the gate driver ICs 5 and the drain driver ICs 6 via flexible 
printed wiring boards (a gate circuit board 15, a drain circuit 
board 16A and a drain circuit board 16B). 
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0155 Specifically, a flexible printed wiring board (the 
gate circuit board 15) which is provided with terminals 
appositely connected to the input terminals of the respective 
gate driver ICS 5 is arranged on the Side of the gate driver 
ICS 5. 

0156 A portion of the gate circuit board 15 is formed to 
be extended to the control circuit board 10, and the gate 
circuit board 15 is connected to the control circuit board 10 
via a connecting part 18 at the extended portion. 
O157 The output signals from the control circuit 12 
mounted on the control circuit board 10 are inputted to the 
respective gate driver ICs 5 via interconnection layers on the 
control circuit board 10, the connecting part 18 and inter 
connection layerS on the gate circuit board 15. 
0158. The drain circuit boards 16A and 16B each of 
which is provided with terminals appositely connected to the 
input terminals of the respective drain driver ICs 6 are 
disposed on the side of the drain driver ICs 6. 
0159) Portions of the drain circuit boards 16A and 16B 
are formed to be extended to the control circuit board 10, and 
are connected to the control circuit board 10 via connecting 
parts 19A and 19B at the extended portions, respectively. 
0160 The output signals from the control circuit 12 
mounted on the control circuit board 10 are inputted to the 
drain driver circuits 16A and 16B via the interconnection 
layerS on the control circuit board 10, the respective con 
necting parts 19A and 19B, and interconnection layers on the 
respective drain circuit boards 16A and 16B. 
0.161 The drain circuit boards 16A and 16B on the side 
of the drain driver ICs 6 are provided as two separate circuit 
boards, as shown in FIG. 2. This is intended to prevent, for 
example, harmful effects caused by thermal expansion due 
to an increase in the X direction of FIG. 1 in the length of 
either of the drain circuit boards 16A or 16B which accom 
panies an increase in the Size of the liquid crystal display 
panel PNL. 
0162 The output signals from the control circuit 12 
mounted on the control circuit board 10 are inputted to the 
corresponding drain driver ICS 6 via the connecting part 19A 
of the drain circuit board 16A and the connecting part 19B 
of the drain circuit board 16B. 

0163. In addition, a video signal is supplied from a video 
Signal Source 22 to the control circuit board 10 through a 
cable 23 via an interface circuit board 24, and is inputted to 
the control circuit 12 mounted on the control circuit board 
10. 

0164. In FIG. 2, the liquid crystal display panel PNL, the 
gate circuit board 15, the drain circuit boards 16A and 16B 
and the control circuit board 10 are shown to be positioned 
in approximately the same plane. Actually, the control 
circuit board 10 is bent at a portion where the gate circuit 
board 15 and the drain circuit boards 16A and 16B are 
mounted, and is positioned at approximately right angles to 
the liquid crystal display panel PNL. 

0.165. This construction is intended to reduce the area of 
a So-called picture frame. The term "picture frame' used 
herein means the area between the outline of the outer frame 
of the liquid crystal display panel PNL and the outline of a 
display area AR, and by reducing this area, it is possible to 
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obtain the advantage of increasing the area of a display part 
with respect to the outer frame. 

0166 <<Construction of Pixeld> 
0167 As described above, the liquid crystal display panel 
PNL has the liquid display area AR made of multiple pixels 
2 disposed in matrix form, and the construction of one of the 
pixels 2 is as shown in FIG. 1A. FIG. 1B is a cross-sectional 
view taken along line b-b of FIG. 1A, and FIG. 1C is a 
cross-sectional view taken along line c-c of FIG. 1A. 

0168 As shown in FIG. 1A, the gate signal lines GL 
which are disposed to be extended in the X direction and 
juxtaposed in the y direction are formed on the main Surface 
of the transparent substrate SUB1. The area surrounded by 
the gate Signal lines GL and the drain Signal lines DL is 
formed as a pixel area. 

0169. An insulating film GI made of, for example, silicon 
nitride film is formed to cover the gate Signal lines GL and 
others on the main surface of the transparent Substrate SUB1 
on which the gate signal lines GL are formed in the above 
described manner. This insulating film GI has the function of 
an interlayer insulating film between the gate signal lines GL 
and the drain signal lines DL which will be described later, 
the function of gate insulating films for thin film transistors 
TFT which will be described later, and the function of 
dielectric films for charge-holding elements Cstg which will 
be described later. 

0170. On the surface of the insulating film GI, a semi 
conductor layer AS is formed in an area in which the thin 
film transistor TFT is formed. This semiconductor layer AS 
is made of, for example, amorphous Si, and is formed to be 
Superimposed on one of the gate Signal lines GL in a portion 
close to one of the drain signal lines DL which will be 
described later. Thus, part of the gate Signal line GL Serves 
as the gate electrode of the thin film transistor TFT. 

0171 The drain signal lines DL which are extended in the 
y direction and juxtaposed in the X direction are formed on 
the Surface of the insulating film GI. Each of the drain Signal 
lines DL is integrally provided with a drain electrode SD1 
which is formed to extend into a portion of the Surface of the 
semiconductor layer AS which constitutes the thin film 
transistor TFT. 

0172 Furthermore, a source electrode SD2 of the thin 
film transistor TFT is formed on the surface of the insulating 
film GI in the pixel area at the same time that the drain 
electrode SD1 is formed, and the pixel electrodes PX are 
formed integrally with the source electrode SD2. 

0173 Incidentally, the surface of the semiconductor layer 
AS which corresponds to the interface between the drain 
electrode SD1 and the Source electrode SD2 of the thin film 
transistor TFT is doped with phosphorus (P) to form a 
high-concentration layer, thereby providing ohmic contact at 
each of the drain electrode SD1 and the Source electrode 
SD2. The high-concentration layer is formed on the entire 
Surface of the Semiconductor layer AS, and after the drain 
electrodes SD1 and the Source electrodes SD2 have been 
formed, these electrodes SD1 and SD2 are used as a mask 
to etch the high-concentration layer except the area in which 
the electrodes SD1 and SD2 are formed, thereby forming the 
above-described construction. 
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0.174. The pixel electrode PX is connected at one end to 
the Source electrode SD2 of the thin film transistor TFT. The 
pixel electrode PX is formed to be extended from the one 
end in the y direction toward the other gate Signal line GL 
different from the gate signal line GL which drives the thin 
film transistor TFT, and is further extended in the X direction 
along the other gate Signal line GL, and is again extended in 
the y direction, thereby forming a C-like shape. 
0.175 Specifically, the pixel electrode PX is formed as 
two pixel electrodes in the pixel area by being extended back 
and forth in they direction as viewed in FIG. 1A, and these 
pixel electrodes PX are connected to each other in the 
vicinity of the gate Signal line GL. 

0176) A protective film PSV is formed to cover the drain 
signal lines DL, the pixel electrodes PX and others on the 
surface of the transparent substrate SUB1 on which the drain 
signal lines DL and the pixel electrodes PX are formed. In 
Embodiment 1, this protective film PSV is made of a stacked 
structure in which a protective film PSV1 which is an 
inorganic material layer made of, for example, a Silicon 
nitride film and a protective film PSV2 which is an organic 
material layer made of a resin layer or the like are Stacked 
in that order. 

0177. The reason why the protective film PSV is made of 
the Stacked Structure including the organic material layer in 
this manner is to decrease the dielectric constant of the 
protective film PSV itself. 
0178. The formation of the protective film PSV is to 
prevent characteristic degradation due to the direct contact 
between the thin film transistor TFT and the liquid crystal. 
0179 The reference electrode CT is formed on the upper 
surface of the protective film PSV (exactly, the protective 
film PSV2 made of the organic material layer). 
0180. In Embodiment 1, the reference electrode CT is 
formed of a transparent conductive film made of, for 
example, an ITO (Indium-Tin-Oxide) film, and is formed as 
three electrodes two of which are positioned on the opposite 
sides of each of the two pixel electrodes PX. 
0181 Specifically, one of the three reference electrodes 
CT is formed to run through the central portion of the pixel 
axis in the y direction as viewed in FIG. 1A, and the other 
two are formed to run along the upper Surfaces of the 
respective drain Signal lines DL. 
0182. By forming the reference electrodes CT over the 
respective drain Signal lines DL, an electric field generated 
from each of the drain Signal lines DL can be terminated at 
the corresponding one of the reference electrodes CT, 
whereby it is possible to achieve the advantage of preventing 
the electric fields from applying noise to the pixel electrodes 
PX. 

0183 For this reason, in Embodiment 1, the respective 
reference electrodes CT are formed to fully cover the drain 
Signal lines DL, and the widths of the respective reference 
electrodes CT are made larger than those of the drain Signal 
lines DL. 

0.184 Although in Embodiment 1 the reference elec 
trodes CT are made of the transparent conductive film, the 
material of the reference electrodes CT need not be limited 
to the transparent conductive film. The reference electrodes 
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CT may also be formed of an opaque conductive film Such 
as a metal film. In this case, by forming the reference 
electrodes CT on the respective drain Signal lines DL, it is 
possible to achieve the advantage of improving the aperture 
ratio of the pixel area. 
0185. Furthermore, the reference electrodes CT are 
formed as part of the transparent conductive film formed to 
fully cover the gate Signal lines GL. 
0186 Owing to this construction, the transparent conduc 
tive film can be integrally formed in each of adjacent pixel 
areas, whereby reference Voltage Signals can be Supplied to 
the reference electrodes CT which are part of the transparent 
conductive film, via the transparent conductive film. 
0187. Accordingly, reference voltage signal lines which 
run through the pixel areas need not be specially formed, 
whereby it is possible to improve the aperture ratio of each 
of the pixel areas. 
0188 However, in the case where reference voltage sig 
nal lines are formed in a layer different from the reference 
electrodes CT as another embodiment, the connection 
between the reference Voltage Signal lines and the reference 
electrodes CT may also be realized via through holes. 
0189 If the liquid crystal display device is constructed to 
operate in a So-called normally black mode in which the 
optical transmissivity of the liquid crystal is minimized 
when no electric fields occur between the pixel electrodes 
PX and the reference electrodes CT, the above-described 
transparent conductive film can be made to function as a 
light Shielding film. 
0190. In portions close to the drain signal lines DL or the 
gate Signal lines GL, the liquid crystal is driven by electric 
fields generated from the drain signal lines DL or the gate 
Signal lines GL, So that light leak easily occur. However, 
Since the transparent conductive film is made to function as 
a light Shielding film, the reliability of display can be 
improved. 

0191 Incidentally, the transparent conductive film 
formed to fully cover the gate Signal lines GL is also formed 
to cover a portion of the pixel electrodes PX (the connection 
portion of the two pixel electrodes PX extended in the y 
direction as viewed in FIG. 1A), and the charge-holding 
element Cstg is formed in the portion of Superposition 
between the transparent conductive film and the pixel elec 
trodes PX. 

0.192 This charge-holding element Cstg has the effect of 
Storing a Video signal in the pixel electrodes PX for a long 
time, for example when the thin film transistor TFT is turned 
off. 

0193 An alignment film (not shown) is formed to cover 
the reference electrodes CT and others on the Surface of the 
transparent Substrate SUB1 on which the reference elec 
trodes CT are formed in the above-described manner. The 
alignment film is a film which is in direct contact with the 
liquid crystal and determines the initial alignment direction 
of the liquid crystal. 

0194 Incidentally, in Embodiment 1, the pixel electrodes 
PX are formed of the same material as the drain Signal lines 
DL. However, the invention is not limited to Such an 
example, and the pixel electrodes PX may also be formed of 
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a transparent conductive film. According to this construc 
tion, the aperture ratio of the pixel area is improved. 
0.195 The transparent substrate SUB1 constructed in the 
above-described manner is disposed in opposition to the 
glass substrate SUB2 with the liquid crystal interposed 
therebetween, and a black matrix BM which has apertures in 
portions corresponding to the respective pixel areas is 
formed on a liquid-crystal-Side Surface of the transparent 
Substrate SUB2. 

0196. In the case where the transparent conductive film a 
portion of which forms the reference electrodes CT as 
described above is given the light Shielding function (a 
construction for So-called normally black mode is adopted), 
the black matrix BM can be made narrower than black 
matrices based on related arts, whereby the aperture ratio of 
the pixel area can be improved. This is because it becomes 
comparatively less necessary to consider the deviation of 
adjustment of the transparent substrate SUB1 and the trans 
parent Substrate SUB2. 
0197) Furthermore, color filters FIL are formed to cover 
the apertures formed in the portions of the black matrix BM 
which correspond to the respective pixel areas. These color 
filters FIL have colors (R, G and B) which differ between 
adjacent pixel areas in the X direction, and the respective 
color filters FIL have boundaries on the black matrix BM. 

0198 Aleveling film OC made of resin film or the like is 
formed on the Surface on which the black matrix BM and the 
color filters FIL are formed in this manner, and spacers SP 
are formed on part of the leveling film OC. 
0199 These spacers SP are provided for ensuring the gap 
between the transparent substrate SUB1 and the transparent 
substrate SUB2 in the liquid crystal display area AR, and are 
formed by Subjecting, for example, a resin material layer 
formed on the transparent Substrate SUB2 to selective 
etching using photolithography techniques. 
0200. These spacers SP are disposed so that their vertex 
Surfaces are opposed to the transparent conductive film a 
part of which forms the gate Signal lines GL and the 
reference electrodes CT. 

0201 AS described above, the transparent conductive 
film is formed to fully cover the gate Signal lines GL, that is 
to say, the width of the transparent conductive film is fully 
larger than that of each of the gate Signal lines GL, So that 
peripheral areas which are Sufficiently larger in diameter 
than the respective SpacerS SP formed to be Superposed on 
the gate Signal lines GL are covered with the transparent 
conductive film. 

0202) This construction makes it possible to prevent light 
leaks from being caused at the peripheries of the respective 
spacers SP by a domain due to the disorder of alignment of 
the liquid crystal at the peripheries of the respective Spacers 
SP. This is because the transparent conductive film a part of 
which forms the reference electrodes CT can function as a 
light Shielding film. 

0203. In this case, the transparent conductive film which 
covers the gate signal lines GL also has the function of 
shielding the pixel electrodes PX from electric fields gen 
erated from the gate Signal lines GL, but if these electric 
fields leak from the transparent conductive film (enter the 
pixel areas by passing the periphery of the transparent 
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conductive film), the influence due to the domain at the 
peripheries of the spacers SP will spread. 
0204. A method of restraining the influence due to the 
domain at the periphery of each of the spacers SP will be 
described below. 

0205 As shown in FIG. 3, letting d be the thickness of 
the insulating film between the gate Signal line GL and the 
transparent conductive film a part of which has the reference 
electrode CT, and letting d be the layer thickness of the 
liquid crystal, it has been confirmed that if an electric field 
generated from the gate Signal line GL is to be prevented 
from influencing the periphery of the Spacer SP, the amount 
of projection of the transparent conductive film, a part of 
which has the counter electrode CT, from the gate Signal line 
GL is preferably Set as expressed by the following expres 
Sion 1): 

d>dixvd, (1) 
0206. In addition, if the value of d is set to 4.7 lum, it is 
possible to realize restraint of domains in nearly all con 
Structions. 

0207 Accordingly, by setting the width of the transparent 
conductive film So that the transparent conductive film 
projects by 4.7 um or more from each of the extending Sides 
of the gate Signal line GL, it is possible to nearly completely 
block light leak due to a domain occurring at the periphery 
of the spacer SP. 
0208 Incidentally, in Embodiment 1, the spacers SP are 
provided at locations Superposed on the gate signal lines GL, 
but the invention is not limited to Such an example and the 
SpacerS SP may also be provided at locations Superposed on 
the drain Signal lines DL. 
0209. In this case as well, by setting the width of the 
transparent conductive film So that the transparent conduc 
tive film projects by 4.7 um or more from each of the 
extending Sides of the drain Signal line GL, it is possible to 
nearly completely block light leak due to a domain occurring 
at the periphery of the spacer SP. 
0210. In addition, even if the spacers SP are disposed on 
the transparent substrate SUB1, it is possible to obtain an 
advantage Similar to that of Embodiment 1. 
0211. In addition, in the above expression (1), if the 
amount of projection of the transparent conductive film, a 
part of which has the reference electrode CT, from the spacer 
SP is made d, it is desirable to set the value of d to obtain 
di>d2. 
0212. In addition, although in Embodiment 1 the spacers 
SP are provided on the transparent substrate SUB2, the 
SpacerS SP may also be provided at corresponding locations 
on the transparent Substrate SUB1. It goes without Saying 
that this construction can also serve a similar advantage. In 
this case, the bottom of each of the spacers SP, that is, the 
vicinity of the surface of each of the spacers SP that is fixed 
to the transparent Substrate SUB1, has a construction similar 
to that in the vicinity of the vertex surface of each of the 
above-described spacers SP of Embodiment 1. 
0213 (Embodiment 2) 
0214 FIGS. 4A to 4C are construction views showing 
another embodiment of the liquid crystal display device 
according to the invention, and corresponds to FIGS. 1A to 
1C. 
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0215. The construction shown in FIGS. 4A to 4C differs 
that shown in FIGS. 1A to 1C in that part of the pixel 
electrodes PX is extended to be superposed on one of the 
gate Signal lines GL and the area of the Superposed portion 
of the pixel electrodes PX is made comparatively wide. 
0216. Accordingly, the charge-holding element Cstg is 
formed between the pixel electrodes PX and the reference 
electrodes CT, and a capacitance element Cadd is also 
formed between the pixel electrodes PX and the gate Signal 
line GL. 

0217. In addition, since the capacitance element Cadd is 
formed in the area in which the charge-holding element Cstg 
is formed, the capacitance of the capacitance element can be 
increased without increasing the area occupied by the 
capacitance element. 
0218 Incidentally, in this case, it becomes necessary to 
consider the width of the transparent conductive film, in 
order that electric fields generated from the pixel electrodes 
PX which form the capacitance element Cadd be prevented 
from leaking from the transparent conductive film, a part of 
which has the reference electrodes CT, and causing the 
disorder of alignment of the liquid crystal at the periphery of 
the spacer SP. 
0219) Specifically, in the case where the extended portion 
of the pixel electrodes PX that is Superposed on the gate 
Signal line GL is preset at the location where the Spacer SP 
is disposed, the width of the transparent conductive film is 
Set So that the transparent conductive film projects by 4.7 um 
or more from each of the extending sides of the gate signal 
line GL and each of the external sides of the extended 
portion. Accordingly, it is possible to nearly completely 
block light leak due to a domain occurring at the periphery 
of the spacer SP. 
0220. In addition, even if the spacers SP are disposed on 
the transparent substrate SUB1, the advantage of Embodi 
ment 2 can be similarly obtained. 
0221) (Embodiment 3) 
0222 FIG. 5A shows the construction of a liquid crystal 
display device having pixels constructed in a So-called 
vertical electric field mode. FIG. 5B is a cross-sectional 
view taken along line b-b of FIG. 5A, FIG. 5C is a 
cross-sectional view taken along line c-c of FIG. 5A, and 
FIG. 5D is a cross-sectional view taken along line d-d of 
FIG 5A. 

0223. Unlike the construction for the in-plane-switching 
mode described previously in Embodiment 1, the construc 
tion for the vertical electric field mode is provided with pixel 
electrodes PX and a counter electrode CT which are respec 
tively made of transparent conductive films, and the pixel 
electrodes PX are formed in a planar manner in the respec 
tive pixel areas on the liquid-crystal-side Surface of the 
transparent Substrate SUB1, while the counter electrode CT 
is formed in common with each of the pixel areas on the 
liquid-crystal-side Surface of the transparent Substrate 
SUB2. 

0224 Similarly to the case of Embodiment 1, the gate 
Signal lines GL, the insulating film GI, the thin film tran 
sistors TFT and the drain signal lines DL are sequentially 
formed on the liquid-crystal-Side Surface of the transparent 
Substrate SUB1. 
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0225. Unlike the construction of Embodiment 1, contact 
holes for exposing part of the source electrodes SD2 of the 
respective thin film transistors TFT (that are formed at the 
same time that the drain signal lines DL are formed) are 
formed in the protective film PSV formed to cover the thin 
film transistors TFT, and the pixel electrodes PX formed on 
the upper surface of the protective film PSV are respectively 
connected to the Source electrode SD2 through the contact 
holes. 

0226 Incidentally, in Embodiment 3 as well, the protec 
tive film PSV is made of a stacked structure in which a 
protective film PSV1 made of an inorganic material layer 
and a protective film PSV2 made of an organic material 
layer are Stacked in that order So that the dielectric constant 
of the protective film PSV itself is decreased. 
0227 Each of these pixel electrodes PX is extended to be 
partly Superposed on the other gate Signal line GL different 
from the gate signal line GL which drives the thin film 
transistor TFT, thereby forming the capacitance element 
Cadd in the Superposed portion. 
0228. The counter electrode CT is formed in common 
with each of the pixel areas on the Surface of the leveling 
film OC formed on the liquid-crystal-side surface of the 
transparent substrate SUB2. 
0229. The spacers SP are provided on the Surface of the 
transparent substrate SUB2 on which the counter electrode 
CT is formed, so that the spacers SP are be completely 
opposed to the corresponding ones of the gate Signal lines 
GL and are partly opposed to the corresponding ones of the 
extended portions of the pixel electrodes PX. 
0230. In other words, the spacers SP are provided in 
opposition to the gate Signal lines GL in Such a way that the 
locations to dispose the respective SpacerS SP are Selected So 
that the respective SpacerS SP are partly opposed to the 
corresponding extended portions of the pixel electrodes PX 
each of which constitutes one of the electrodes of the 
capacitance element Cadd. 
0231. In this case, it is possible to obtain the advantage of 
reducing the area of light leak due to the disorder of 
alignment of the liquid crystal at the periphery of each of the 
spacers SP. 

0232 FIG. 6 is a view in which a spacer SP is formed in 
a portion where the extended portion of a pixel electrode PX 
which constitutes part of a capacitance element Cadd is not 
formed, and FIG. 7 is a view in which a spacer SP is formed 
in a portion where the extended portion of a pixel electrode 
PX which constitutes part of a capacitance element Cadd is 
formed. 

0233. In the construction shown in FIG. 7, the disorder of 
an electric field does not occur near the extended portion of 
the pixel electrode PX at the periphery of the spacer SP, 
whereby the area of light leak is reduced. 
0234 Even in the case where the spacers SP are disposed 
on the transparent Substrate SUB1, it is possible to obtain a 
Similar advantage. 

0235 (Embodiment 4) 
0236 Embodiment 4 is a further improvement in 
Embodiment 3, and as shown in FIG. 9, the spacer SP is 
constructed to be completely opposed to not only the gate 
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Signal line GL and the extended portion of the pixel elec 
trode PX which constitutes one of the electrodes of the 
capacitance element Cadd. 
0237. In other words, the extended portion of the pixel 
electrode PX is formed to be extended to cover all the 
abutment area of the vertex surface of the spacer SP. 
0238. The reason for this is because the pixel electrode 
PX is formed on the protective film PSV made of a stacked 
Structure in which an inorganic material layer and an organic 
material layer are Stacked in that order. 
0239). In the case where the spacer SP is partly opposed 
to the extended portion of the pixel electrode PX as 
described above in Embodiment 3, deformation easily 
occurs as shown in FIG. 8 in the extended portion of the 
pixel electrode PX owing to the elasticity of the organic 
material layer at an edge portion of the vertex Surface of the 
Spacer SP, damage due to the deformation will occur. 
0240. In this case as well, even if the spacers SP are 
provided at corresponding locations on the transparent Sub 
Strate SUB1, it is possible to obtain a similar advantage. 

0241 (Embodiment 5) 
0242 FIG. 10 is a cross-sectional view showing a por 
tion on which, for example, one of the drain driver ICs 6 is 
mounted, and is a cross-sectional view taken along line X-X 
of FIG. 2. 

0243 The protective film PSV which is formed in the 
liquid crystal display area AR is formed to be extended to the 
surface of the transparent Substrate SUB1. The protective 
film PSV is made of a stacked structure in which the 
protective film PSV1 which is an inorganic material layer 
and the protective film PSV2 which is an organic material 
layer are Stacked in that order as described previously. 
0244. The drain signal line DL is formed on the upper 
surface of the protective film PSV, and one end of the drain 
Signal line DL is disposed to be extended to a bump (output 
bump) of the drain driver IC 6, constituting a terminal part. 
0245 Incidentally, in the case of Embodiment 5, the 
protective film PSV has an aperture formed in a portion 
which corresponds to the region in which the drain driver IC 
6 is mounted as well as the vicinity of this region. Accord 
ingly, the drain Signal line DL reaches the portion of the 
terminal part by being extended from the upper Surface of 
the protective film PSV into the region in which the pro 
tective film PSV is not formed. 

0246 Incidentally, the drain signal line DL is positioned 
as a layer underlying the protective film PSV in the liquid 
crystal display area AR, but it is positioned as a layer which 
overlies the protective film PSV, by being passed through a 
through-hole (not shown) formed in the protective film PSV 
in the vicinity of the drain driver IC 6. 
0247 The reason for this is to prevent the occurrence of 
electrolytic corrosion by forming the drain Signal line DL 
from the through-hole to the terminal part, out of a trans 
parent conductive film of ITO or the like. 
0248. The drain driver IC 6 also has a similar construc 
tion on its input-bump Side, and the interconnection layer 
connected to the drain circuit board 16B is extended from 
the upper surface of the protective film PSV into the region 
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in which the protective film PSV is not formed, and reaches 
terminals connected to the input bumps. An anisotropic 
conductive film ACF is interposed between the transparent 
Substrate SUB1 and the drain driver IC 6. 

0249. This anisotropic conductive film ACF is made of a 
sheet-shaped resin film which contains conductive particles, 
and at least by heating the anisotropic conductive film ACF 
to press the drain driver IC 6, the drain driver IC 6 is fixed 
to the transparent substrate SUB1 and electrical connection 
is provided between each of the bumps of the drain driver IC 
6 and the corresponding terminal. 
0250) This mounting structure of the drain driver IC 6 
serves the advantage that after the drain driver IC 6 has been 
mounted, when the drain driver IC 6 needs to be replaced, 
reliable repairs can be performed without damaging the 
periphery of the drain driver IC 6. 
0251 Specifically, in the case where, as shown in FIG. 
11A by way of example, the protective film PSV is formed 
to extend through the region in which the drain driver IC 6 
is mounted, there is the problem that when the anisotropic 
conductive film ACF is melted by a solvent to mount a new 
anisotropic conductive film ACF and a new drain driver IC 
6, the organic material layer formed on the protective film 
PSV also peels nonuniformly or a residue is left as shown in 
FIG 11B. 

0252 From this fact, in Embodiment 5, the protective 
film PSV is made of the stacked structure in which the 
inorganic material layer and the organic material layer are 
stacked in that order. However, the invention is not limited 
to this example, and it goes without Saying that a similar 
advantage can be obtained even with only the organic 
material layer. 
0253) In addition, Embodiment 5 is not limited to the 
mounting Structure of the drain driver IC 6, and can also, of 
course, be applied to the mounting Structures of the gate 
driver ICs 5. In addition, Embodiment 5 can be similarly 
applied to embodiments which will be described below. 
0254 (Embodiment 6) 
0255 FIG. 12 is a cross-sectional view showing another 
embodiment of the mounting structure of the drain driver IC 
6. 

0256 Unlike Embodiment 5, as shown in FIG. 12, the 
Stacked Structure in which the inorganic material layer and 
the organic material layer are Stacked in that order is also 
formed in the region in which the drain driver IC 6 is 
mounted, and the layer thickness of the organic material 
layer is set to 600 nm or more, desirably, 900 nm or more. 
0257 The organic material layer having such thickness 
has an increased film Strength and does not easily peel off a 
base layer, whereby it is possible to improve the rate of 
renewal for repair. 

0258 (Embodiment 7) 
0259 AS compared with Embodiment 6, Embodiment 7 
shown in FIG. 13 is constructed so that the layer thickness 
of the organic material layer is not limited and the protective 
film PSV made of the stacked structure in which the inor 
ganic material layer and the organic material layer are 
Stacked in that order is formed to extend through the region 
in which the drain driver IC 6 is mounted. 
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0260 Since the mounting structure of the drain driver IC 
6 is constructed in this manner, the organic material layer 
Serves the function of a shock absorber and can mitigate 
damage to be caused to the drain driver IC 6 by vibration, 
Shock or pressure applied from the outside. 
0261) (Embodiment 8) 
0262. In Embodiment 8 shown in FIG. 14, the stacked 
Structure in which the inorganic material layer and the 
organic material layer are Stacked in that order is formed to 
extend through the region in which the drain driver IC 6 is 
mounted, and apertures are respectively formed in portions 
which are opposed to the bumps (input and output bumps) 
of the drain driver IC 6 the visinity of the bumps. 
0263. According to this construction, it is possible to 
improve the rate of renewal for repair, and it is also possible 
to mitigate damage to be caused to the drain driver IC 6 by 
preSSure. 

0264 (Embodiment 9) 
0265 FIG. 15 is a view showing a further improvement 
in the above-described Embodiment 8. Embodiment 9 has a 
construction similar to Embodiment 8 except that the pro 
tective film PSV made of the stacked structure in which the 
inorganic material layer and the organic material layer are 
Stacked in that order has a larger thickness. 
0266 Specifically, the thickness of the protective film 
PSV is set approximately equal to the sum of the height of 
the bumps of the drain driver IC 6 and the layer thickness of 
the terminals electrically connected to the bumps. 
0267 According to this construction, the protective film 
PSV and the anisotropic conductive film ACF are interposed 
in the region between the input bumps and the output bumps 
of the drain driver IC 6 so as to nearly fill up the space 
between the drain driver IC 6 and transparent substrate 
SUB1, whereby it is also possible to mitigate damage to be 
caused to the drain driver IC 6 by pressure. 
0268 (Embodiment 10) 
0269 FIG. 16 is a view which corresponds to FIG. 10 
showing Embodiment 5, and shows that interconnection 
layers LL are formed in a lower portion of the protective film 
PSV to run in the region between the input bumps and the 
output bumps of the drain driver IC 6. 
0270. In the case of this construction, it is possible to 
effectively utilize a space near the drain driver IC 6, and it 
is also possible to reduce an area called a picture frame (the 
area between the outer outline of the transparent Substrate 
SUB1 and the outer outline of the display area AR). 
0271 Incidentally, the interconnection layers LL may be 
made of one or at least two kinds of lines Selected from 
among a common line, a signal line and a lead line for 
inspection. 

0272. In addition, each of the interconnection layers LL 
positioned in the lower portion of the protective film PSV 
can avoid damage by means of the protective film PSV. 
0273) The protective film PSV is made of the stacked 
Structure in which the inorganic material layer and the 
organic material layer are Stacked in that order, and even if 
a crack occurs in the inorganic material layer, this crack is 
blocked by the organic material layer, whereby it is possible 
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to prevent the interconnection layerS LL from being cor 
roded by electrolytic corrosion or the like. 
0274) Incidentally, the interconnection layers LL are 
formed to run in the region between the input bumps and the 
output bumps of the drain driver IC 6 as shown in plan view 
in FIG. 17, and are in Some cases formed to extend to 
another of the juxtaposed drain driver ICs 6. Incidentally, 
FIG. 16 is a cross-sectional view taken along line XVI-XVI 
of FIG. 17 which is a plan view. 
0275) (Embodiment 11) 
0276 FIG. 18 is a view corresponding to FIG. 15, and 
shows that the interconnection layerS LL are formed in a 
lower portion of the protective film PSV to run in the region 
between the input bumpS and the output bumps of the drain 
driver IC 6. 

0277. The thickness of the protective film PSV is set 
approximately equal to the Sum of the height of the bumps 
of the drain driver IC 6 and the layer thickness of the 
terminals electrically connected to the bumps. Apertures are 
respectively formed in the portions of the protective film 
PSV that are opposed to the bumps (input and output bumps) 
of the drain driver IC 6 and the vicinity of the bumps. 
0278. This construction has the advantages described 
above in Embodiment 12 and Embodiment 11. 

0279 (Embodiment 12) 
0280 FIG. 19A is a plan view showing a diagrammatic 
construction of the liquid crystal display panel PNL, and 
FIG. 19B is a cross-sectional view taken along-line b-b of 
FIG. 19A. 

0281. As shown in FIGS. 19A and 19B, the transparent 
substrate SUB2 is secured to the transparent substrate SUB1 
by a Sealing material SL, and this Sealing material SL also 
has the function of Sealing the liquid crystal. 
0282. The sealing material SL is formed along the periph 
ery of the transparent Substrate SUB2, and has a rectangular 
pattern. 

0283 Liquid crystal injection holes (in Embodiment 12, 
two liquid crystal injection holes) for injecting a liquid 
crystal are formed in one side of the Sealing material SL, 
which one side lies in a portion where an end Surface of one 
of the transparent substrates SUB1 and SUB2 is approxi 
mately flush with that of the other. These injection holes are 
Sealed with a Sealant (not shown) after the liquid crystal has 
been Sealed. 

0284) Non-formation regions NPSV of the protective 
film PSV2 which is made of an upper organic material layer 
of the protective film PSV formed on the liquid-crystal-side 
surface of the transparent substrate SUB1 are respectively 
provided at corners each of which is formed inside the 
Sealing material SL by the Side opposite to the Side on which 
the liquid crystal injection holes are formed and a side 
interSecting with the opposite Side. Incidentally, as the case 
may be, the first protective film PSV1 made of an inorganic 
material layer exposed from the non-formation regions 
NPSV may be removed. 
0285) The non-formation regions NPSV of the protective 
film PSV2 are formed outside an effective display area AR 
formed inside the Sealing material SL (the area inside the 
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outer outline of an aggregation of pixel areas, or the area 
inside the outer outline of an aggregation of the apertures of 
the black matrix BM). 
0286 The reason why the non-formation regions NPSV 
of the protective film PSV2 are formed outside the effective 
display area AR is that the outside portion of the effective 
display area AR is covered with the black matrix BM and 
the like, whereby the non-formation regions NPSV can be 
made invisible from an observer side. 

0287. The non-formation regions NPSV of the protective 
film PSV2 gather bubbles contained in the liquid crystal so 
that the bubbles are concentrated at each of the non-forma 
tion regions NPSV, and do not allow the concentrated 
bubbles to easily travel from the positions of the non 
formation regions NPSV. In other words, the non-formation 
regions NPSV of the protective film PSV2 has the function 
of a region for trapping the bubbles. 
0288 The process of generation of the bubbles will be 
described below in detail. First, the process of injecting the 
liquid crystal into the liquid crystal display panel PNL 
includes: 1) placing the liquid crystal display panel PNL and 
a plate full of the liquid crystal into a vacuum vessel; 2) 
reducing the pressure of the vacuum vessel to reduce the 
inner pressure of the liquid crystal display panel PNL; 3) 
bringing the liquid crystal injection holes of the liquid 
crystal display panel PNL into contact with the liquid crystal 
of the plate; and 4) introducing air or inert gas into the 
Vacuum vessel. 

0289 Since a difference in pressure occurs between the 
inside and the outside of the liquid crystal display panel 
PNL, the liquid crystal is gradually injected into the liquid 
crystal display panel PNL through the liquid crystal injection 
holes until the liquid crystal is charged into the whole of the 
liquid crystal display panel PNL up to a side remote from the 
liquid crystal injection holes. 
0290 During this liquid crystal injection process, the 
liquid crystal rises and the pressure of a gas remaining or 
generated in the liquid crystal display panel PNL also rises, 
so that the gas remains as bubbles as shown in FIG. 20A by 
way of example. As shown in FIG. 20B which is a cross 
sectional view taken along line b-b of FIG.20A, the bubbles 
become large in Volume and project into a portion of the 
effective display area ARoSo that these projecting portions 
become visible. 

0291. In the case where the protective film PSV is formed 
of a Stacked Structure in which an inorganic material layer 
and an organic material layer are Stacked in that order, a 
large number of bubbles tend to be generated due to the 
presence of the organic material layer. For this reason, the 
above-described construction is extremely effective. 
0292 Incidentally, in the case of Embodiment 12, the 
non-formation region NPSV of the organic material layer of 
the protective film PSV may also be formed along the entire 
periphery of the Sealing material SL. In this case, as shown 
in FIG. 21, the non-formation region NPSV may be formed 
in the region in which the Sealing material SL is formed, and 
at the outside of the Sealing material SL. 
0293. This construction serves the advantage of strength 
ening the adhesion of the Sealing material SL to the liquid 
crystal-side surface of the transparent substrate SUB1. 
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0294 (Embodiment 13) 
0295). In the above-described Embodiment 12, the bubble 
trapping regions are formed on the transparent Substrate 
SUB1, but even if they are provided on the transparent 
Substrate SUB2, it is possible to obtain a similar advantage. 

0296) The black matrix BM, the color filters FIL, the 
leveling film OC and the like are formed on the liquid 
crystal-side surface of the transparent substrate SUB2, and 
non-formation regions may be formed in at least one of the 
black matrix BM, the color filters FIL, the leveling film OC 
and the like at positions opposed to the non-formation 
regions NPSV shown in FIG. 19A. 

0297 (Embodiment 14) 
0298 The construction described above in Embodiment 
12 or Embodiment 13 becomes particularly effective when 
it is applied to the construction shown in FIG. 1. 

0299 Specifically, the construction shown in FIG. 1 is 
such that the counter electrode CT is formed on the upper 
surface of the protective film PSV which is formed of a 
Stacked Structure in which an inorganic material layer and an 
organic material layer are Stacked in that order, and the 
counter electrode CT becomes a barrier which can restrain 
gas to be emitted from the organic material layer toward the 
liquid crystal. 

0300. In other words, Embodiment 14 has a construction 
which reliably traps a comparatively Small number of 
bubbles generated in the liquid crystal due to the gas emitted 
from the organic material layer exposed in an area other than 
the area in which the counter electrode CT is formed. 

0301 The counter electrode CT is made of plural stripe 
shaped electrodes, and there exist a large number of undu 
lations due to Steps formed on a Surface by these electrodes. 
For this reason, during the liquid crystal injection process, 
the gas emitted from the organic material layer is dispersed 
in the effective display area as Small bubbles having a size 
of a maximum of approximately Several um, whereby the 
generation of large bubbles can be restrained. 

0302) According to an experiment, in the case of 
Embodiment 14, it was possible to achieve restraint of 
generation of bubbles to Such an extent that observation was 
not hindered, when the number of electrodes of the counter 
electrode CT was made 5 or more per pixel area or the 
distance between each of the electrodes CT was made 13 um 
or less. 

0303 Incidentally, in Embodiment 14, the counter elec 
trode CT is formed on the upper surface of the protective 
film PSV made of the stacked structure in which the inor 
ganic material layer and the organic material layer are 
stacked in that order, but the pixel electrode PX may be 
formed instead of the counter electrode CT. In addition, both 
the pixel electrode PX and the counter electrode CT may be 
formed. 

0304 Incidentally, in the case of the construction which 
enables the generation of bubbles to be fully restrained by 
Such an electrode, it goes without Saying that it is not 
necessary to provide the non-formation regions of the 
organic material layer described above in Embodiment 12 or 
13. 
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0305) (Embodiment 15) 
0306 In the case of Embodiment 12 and the like, the 
extending direction of each of the pixel electrode PX and the 
counter electrode CT is made perpendicular to the Side of the 
Sealing material SL on which the liquid crystal injection 
holes are formed. 

0307 However, it has been confirmed that in the case 
where the extending direction of each of the pixel electrode 
PX and the counter electrode CT is made approximately 
parallel to the side of the sealing material SL on which the 
liquid crystal injection holes are formed, it is possible to 
achieve a further reduction in the number of bubbles. 

0308 (Embodiment 16) 
0309 FIG. 43 is a plan view showing another embodi 
ment which is effective in removing bubbles contained in the 
liquid crystal. 

0310. As shown in FIG. 43, a bubble exhaust hole GE is 
formed in the Sealing material SL in addition to the liquid 
crystal injection holes. 

0311. During the injection of a liquid crystal, the bubbles 
contained in the liquid crystal can be exhausted through the 
bubble exhaust hole GE. 

0312. As shown in FIG. 20A, the region in which 
bubbles are generated is a corner which is formed by the side 
opposite to the Side of the Sealing material on which the 
liquid crystal injection holes are formed and a side inter 
Secting with the opposite Side. Accordingly, it is effective to 
provide the bubble exhaust hole GE in the vicinity of the 
COC. 

0313 (Embodiment 17) 
0314. In Embodiment 17, as shown in FIG. 22A, the 
respective non-formation regions NPSV of the organic 
material layer are provided in the liquid crystal injection 
holes (liquid crystal introducing portions) formed in a part of 
the Sealing material SL. 

0315 According to this construction, the diameter (cross 
Sectional area) of each of the liquid crystal injection holes 
becomes large as shown in a cross-sectional view taken 
along line b-b of FIG. 22A. Accordingly, the speed of 
injection of a liquid crystal increases, whereby an improve 
ment in throughput can be achieved. 

0316 (Embodiment 18) 
0317 Embodiment 18 shown in FIG. 23 is a further 
improvement in Embodiment 17, and a non-formation 
region NPSV of the organic material layer is provided not 
only in the liquid crystal injection holes, but is formed to 
extend along the periphery of the Sealing material SL on the 
inside thereof. 

0318 (Embodiment 19) 
03.19 Embodiment 19 shown in FIG. 24 is a further 
improvement in Embodiment 18, and a non-formation 
region NPSV of the organic material layer is provided in 
Such a manner as to extend along the periphery of the Sealing 
material SL and contain the region in which the Sealing 
material SL is formed. 
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0320 According to this construction, the speed of injec 
tion of a liquid crystal increases, and it is possible to improve 
the Strength of adhesion of the Sealing material SL to the 
transparent substrate SUB1. 
0321 (Embodiment 20) 
0322. In Embodiment 20, as shown in FIG. 25, in the 
case where a non-formation region NPSV is formed in the 
protective film PSV in order to solve the problem due to 
bubbles in the liquid crystal as described above, spacers SP 
are provided on one of the transparent substrate SUB1 and 
the transparent Substrate SUB2 as Spacers for ensuring the 
gap between the transparent Substrates SUB1 and SUB2. 
0323 For example, if beads are used as such spacers, the 
beads are liable to gather in the non-formation region NPSV 
as shown in FIG. 26, because the motions of the beads are 
not restricted. This fact leads to the problem of a decrease in 
the number of Spacers required to ensure the gap between the 
transparent substrate SUB1 and the transparent substrate 
SUB2. Furthermore, in this case, the non-formation region 
NPSV of the protective film PSV decreases in effective 
volume, so that the effect of solving the problem due to 
bubbles is decreased. 

0324 FIG. 27 shows another example in which spacers 
made of, for example, beads or fibers are contained in the 
sealing material SL in the construction shown in FIG. 25. 
0325 FIG. 28 shows another example in which in the 
case where the non-formation region NPSV of the protective 
film PSV is extended into the region in which the sealing 
material SL is formed, Spacers which are made of, for 
example, beads or fibers and have a diameter larger than the 
height of the SpacerS SP are contained in the Sealing material 
SL 

0326 (Embodiment 21) 
0327 FIG. 29 is a cross-sectional view showing a spacer 
formed on the transparent substrate SUB1 as well as the 
vicinity of the Spacer. This portion corresponds to the 
portion shown in the cross-sectional view taken along, for 
example, line d-d of FIG. 5A (or line c-c of FIG. 1A). 
0328. The spacer SP shown in FIG. 25 is formed on the 
transparent substrate SUB1 in this embodiment. According 
to this construction, the area of the Spacer SP taken in a plane 
interSecting with its central axis is made larger on the 
transparent substrate SUB1 than on the transparent substrate 
SUB2. 

0329. According to this construction, even if vibration or 
Shock occurs in the liquid crystal display panel PNL, the 
liquid crystal display panel PNL itself can function as a 
Shock absorbing layer and restrain the vibration or shock 
from being transmitted to a signal line positioned under the 
spacer SP on the transparent substrate SUB1, whereby it is 
possible to avoid troubles Such as disconnection of the Signal 
line. 

0330 (Embodiment 22) 
0331. In the case of the construction shown in FIG. 29, 
since the protective film PSV formed on the transparent 
Substrate SUB1 is formed as a stacked structure in which an 
inorganic material layer and an organic material layer are 
Stacked in that order, the organic material layer also func 
tions as a shock absorbing layer, whereby it is possible to 
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reliably prevent troubles Such as disconnection of the Signal 
line (in this case, a gate signal line GL) positioned under the 
protective film PSV. 

0332 (Embodiment 23) 
0333 Embodiment 23 has a construction in which in the 
protective film PSV made of the stacked structure in which 
the inorganic material layer and the organic material layer 
are Stacked in that order, the layer thickness of the organic 
material layer is made larger than that of the inorganic 
material layer. 
0334. According to this construction, the function of the 
organic material layer to Serve as the shock absorbing layer 
can be improved to a further extent. 

0335) (Embodiment 24) 
0336 Embodiment 24 relates to the alignment marks 
required to position the gate driver ICs 5 or the drain driver 
ICs 6 during mounting of the gate driver ICs 5 or the drain 
driver ICS 6. 

0337 As shown in FIG. 30A, such alignment marks are 
formed on the transparent substrate SUB1 in the vicinity of 
a region in which, for example, a gate driver IC 5 is 
mounted. These alignment markS AM are prepared by 
forming a predetermined pattern of layer made of a metal 
material at the same time that, for example, the gate Signal 
lines GL are formed on the Surface of the transparent 
Substrate SUB1, and, in the case of a construction having 
pixels of the type shown in FIGS. 1A to IC or 5A to IC by 
way of example, Stacking a layer made of an inorganic 
material layer and a layer made of an organic material layer 
on the upper Surface of the predetermined pattern in that 
order. 

0338. The layer made of the predetermined pattern of 
metal material layer has a shape Such as any of those shown 
in FIGS. 31A to 31C by way of example. 

0339. As shown in FIG. 30B which is a cross-sectional 
view taken along line b-b of FIG.30A, the layer made of the 
inorganic material layer has a pattern Similar to the layer 
made of the metal material layer, and is formed to be wider 
than the layer of the metal material layer with their central 
axes being approximately coincident with each other. An 
enough Space is formed between the layer made of the 
inorganic material layer and an inorganic material layer 
which Surrounds the periphery of the layer. 
0340 Specifically, the pattern shown in FIG.31C by way 
of example is formed to Satisfy the following expression (2): 

0341 where W1 represents the width of the layer made of 
the metal material layer; W2 represents the width of the 
layer made of the inorganic material layer, and W3 repre 
Sents the width of the area Surrounded by the Surrounding 
inorganic material layer. 

0342 An organic material layer extended from the pixel 
areas is formed on the upper Surface of, and at the periphery 
of, the layer made of the inorganic material layer. 

0343. In the case where the alignment mark AM formed 
in this manner is imaged (in reflection mode) by means of, 
for example, a camera connected to an image apparatus, the 
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layer made of the metal material layer is recognized via the 
inorganic material layer and the organic material layer. 

0344) In this case, since the layer made of the inorganic 
material layer is constructed in a pattern approximately the 
Same as the layer made of the metal material layer, the layer 
made of the inorganic material layer can also be made to 
function as an alignment mark. 
0345 For example, in the case where the layer made of 
the metal material layer is used as the alignment mark AM 
and the inorganic material layer and the organic material 
layer are formed to be Stacked in that order on the upper 
Surface of the layer, a recognized image is displayed as a 
distorted image and is wholly blurred to Such an extent that 
it cannot be accurately recognized, as the result of not only 
reflection from the surface of the metal material layer but 
also reflection from the Surface of the transparent Substrate 
SUB1, reflection from the surface of the inorganic material 
layer and reflection from the Surface of the organic material 
layer. 

0346. In particular, the peak waveform of reflection from 
the Surface of the inorganic material layer and that of 
reflection from the Surface of the organic material layer 
differ from each other and each of their reflection wave 
length ranges is a wide range equivalent to the range of 
Visible rays, So that the Strength of reflection from the area 
other than the area of the alignment mark becomes nearly 
two-fold over an apparently wide range and the accurate 
recognition of the alignment mark is hindered. 

0347 (Embodiment 25) 
0348 The above-described Embodiment 24 is con 
Structed So that the relationship of the expression (2) can be 
satisfied, letting W1 be the width of the layer made of the 
metal material layer, W2 be the width of the layer made of 
the inorganic material layer; and W3 be the width of the area 
Surrounded by the Surrounding inorganic material layer. 
However, the relationship between W1, W2 and W3 may 
also be set So that, for example, the relationship of the 
following expression (3) can be satisfied: 

0349. In this case as well, it is possible to correctly 
recognize the alignment mark. 

0350 (Embodiment 26) 
0351 FIG. 32 is a cross-sectional view showing another 
embodiment of the construction of the vicinity of the align 
ment mark AM. As is apparent from FIG. 32, an inorganic 
material layer and an organic material layer are Stacked in 
that order to cover the alignment mark AM made of a metal 
material layer, and an aperture is formed in the organic 
material layer in a portion which includes the region in 
which the alignment mark AM is formed and the Surround 
ing portion of the region. 

0352. According to this construction, reflection from the 
Surface of the organic material layer is removed, and the 
alignment mark AM can be clearly recognized. 

0353. In this case, it has been confirmed that letting W1 
be the width of the layer made of the metal material layer 
and W3 be the width of the aperture of the organic material 
layer, it is possible to image the alignment mark AM without 
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distortion by setting the relationship between W1 and W3. So 
that the relationship of W3>3W1 is satisfied. 
0354 (Embodiment 27) 
0355 FIG.33 is a cross-sectional view showing another 
embodiment of the construction of the vicinity of the align 
ment mark AM. Embodiment 27 shown in FIG. 33 is a 
further improvement in the construction of FIG. 31, and an 
aperture is opened in not only the inorganic material layer 
but also the organic material layer So that the reflection from 
the Surface of the organic material layer can be eliminated. 
0356. In this case, the width of the aperture of the organic 
material layer is W3. 
0357 (Embodiment 28) 
0358 FIG. 34 is a cross-sectional view showing another 
embodiment of the construction of the vicinity of the align 
ment mark AM. 

0359. In Embodiment 28 shown in FIG. 34, in the case 
where the inorganic material layer and the organic material 
layer are Stacked in that order to cover the alignment mark 
made of the metal material layer, an aperture is provided in 
the inorganic material layer in a portion which includes the 
region in which the alignment mark is formed and the 
Surrounding portion of the region. 
0360. In this case, letting W1 be the width of the align 
ment mark AM and W3 be the width of the aperture of the 
inorganic material layer, the relationship between W1 and 
W3 is set so that the relationship of W3>3W1 is satisfied. 
0361 (Embodiment 29) 
0362 FIG. 35 is a view showing a gate driver IC 5 
formed by a So-called tape carrier method. 
0363 Embodiment 29 has a construction in which a 
Semiconductor integrated circuit is mounted on a film-like 
Substrate and the bumps of the Semiconductor integrated 
circuit are respectively led to a peripheral Side of the 
Substrate via interconnection layers formed on the Substrate. 
0364. In this case as well, alignment marks AM are 
needed to connect the transparent substrate SUB1 and the 
gate driver IC 5, and the construction of each of the 
alignment marks AM is similar to that used in any of the 
above-described embodiments. 

0365 (Embodiment 30) 
0366 FIG. 36A is a plan view partly showing the area in 
which, for example, the gate driver ICS 5 are mounted, and 
is a construction view of the portion Surrounded by a 
dashed-line frame Ain FIG. 2. FIG. 36B is a cross-sectional 
view taken along line b-b of FIG. 36A. 
0367 As shown in FIG. 36A, the gate signal lines GL are 
formed to be extended in the X direction and juxtaposed in 
the y direction. Each of these gate Signal lines GL is 
extended from the liquid crystal display area AR beyond the 
Sealing material SL. 
0368. The gate signal lines GL are divided into groups 
each including mutually adjacent gate Signal lines GL, and 
the gate Signal lines GL of each of the groups are extended 
while converging toward one another. Formed at the 
extended ends of the respective gate signal lines GL are 
terminals which are respectively connected to the output 
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bumps of the corresponding one of the gate driver ICS5 each 
made of a Semiconductor chip. 
0369 The reason why the gate signal lines GL of each of 
the groups are formed in a pattern converged in the vicinity 
of the corresponding one of the gate driver ICs 5 is that the 
pitch of the bumps of each of the gate driver ICs 5 is smaller 
than the line pitch of the gate Signal lines GL in the liquid 
crystal display area AR. 
0370. The gate signal lines GL, as described previously, 
are directly formed on the Surface of the transparent Sub 
strate SUB1 in the liquid crystal display area AR (that is to 
say, in a layer underlying the protective film PSV and the 
insulating film GI). However, in the vicinity of the gate 
driver ICS5, the gate Signal lines GL are formed on the upper 
surface of the protective film PSV by being passed through 
through-holes formed in the protective film PSV. 
0371. Accordingly, the area in which the gate driver ICs 
5 are mounted is the area in which the protective film PSV 
is formed. 

0372. The protective film PSV, as described above, is 
made of the Stacked Structure in which the inorganic material 
layer and the organic material layer are Stacked in that order, 
and the organic material layer Serves as a shock absorber to 
protect the gate driver ICs 5 mounted on the protective film 
PSV against vibration and shock. 
0373) In Embodiment 30, interconnection layers LL are 
formed to run directly below each of the gate driver ICs 5. 
The interconnection layers LL are formed at the same time 
that the gate Signal lines GL (or the drain signal lines DL) 
are formed. 

0374. In other words, the interconnection layers LL are 
formed in a layer underlying the protective film PSV, and are 
protected from direct exposure to the air by the protective 
film PSV. 

0375. The interconnection layers LL are used as power 
Source lines, lines for inspection or other signal lines, and are 
constructed in Such a manner that, for example, power 
Source lines or another Signal lines which would have 
heretofore been formed on a printed circuit board disposed 
in the vicinity of the transparent substrate SUB1 are dis 
posed on the transparent Substrate SUB1. 
0376. According to this construction, it is possible to 
effectively use a So-called dead Space of the transparent 
Substrate SUB1. 

0377 As shown in FIG. 36A, since the region in which 
each of the gate driver ICs 5 is mounted is comparatively 
small, the distance W7 between each of the gate driver ICs 
5 is comparatively large. In this case, if the interconnection 
layers LL are formed on the protective film PSV, the 
interconnection layerS LL will be exposed to the air over 
nearly their whole length, and the probability that discon 
nection or the like due to electrolytic corrosion or the like 
occurs will greatly increase. 

0378. However, in the case of Embodiment 30, since the 
interconnection layerS LL are formed in the layer underlying 
the protective film PSV, such a disadvantage can be solved, 
and damage due to vibration or shock from the outside can 
be prevented by the organic material layer of the protective 
film PSV. 
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0379. In the description of Embodiment 30, reference has 
been made to the construction of the area in which the gate 
driver ICs 5 are mounted as well as the construction of the 
vicinity of the area. However, it goes without Saying that the 
invention can also be applied to the area in which the drain 
driver ICs 6 are mounted as well as the vicinity of the area. 
A similar explanation applies to embodiments which will be 
described below. 

0380 (Embodiment 31) 
0381. In Embodiment 30, the protective film PSV which 
covers the interconnection layerS LL is formed of the 
Stacked Structure in which the inorganic material layer and 
the organic material layer are Stacked in that order. 
0382. However, the protective film PSV may also be 
made of only an organic material layer (even in the liquid 
crystal display area AR), and it goes without saying that the 
protective film PSV may be formed of only an organic 
material layer in a portion which covers the interconnection 
layerS LL as well as in the vicinity of the portion. 
0383) However, in the case where the protective film PSV 
is made of the Stacked Structure in which the inorganic 
material layer and the organic material layer are Stacked in 
that order, even if a crack occurs in the inorganic material 
layer, this crack is blocked by the organic material layer and 
the interconnection layerS LL are firmly protected against 
electrolytic corrosion. 

0384 (Embodiment 32) 
0385 FIGS. 37A and 37B are construction views show 
ing another embodiment which relates to the region in which 
the gate driver ICs 5 are mounted as well as the vicinity of 
the region. FIG. 37A and 37B are views corresponding to 
FIGS. 36A and 36B. 

0386 Unlike the construction shown in FIGS. 36A and 
36B, a conductive layer EC is formed on the upper surface 
of the protective film PSV. The conductive layer EC is 
formed to cover the interconnection layerS LL except the 
region in which each of the gate driver ICs 5 is formed. The 
conductive layer EC may also be grounded. 
0387 By providing the conductive layer EC, it is possible 
to take So-called EMI countermeasures. In addition, Since 
the protective film PSV is made of the stacked structure in 
which the inorganic material layer and the organic material 
layer are Stacked in that order, the coupling of the capaci 
tance of the interconnection layerS LL and that of the 
conductive layer EC is reduced, whereby it is possible to 
Stabilize the potential of the interconnection layerS LL. 

0388 (Embodiment 33) 
0389 FIGS. 38A and 38B are construction views show 
ing a further improvement in Embodiment 32, and corre 
spond to FIGS. 37A and 37B. 
0390 Unlike the construction shown in FIGS. 37A and 
37B, the conductive layer EC is formed in Such a manner 
that electrodes formed in the liquid crystal display area AR 
(for example, the reference electrodes CT shown in FIGS. 
1A to 1C) are extended beyond the sealing material SL. 
0391) In addition, the conductive layer EC is formed in a 
pattern formed to extend into a region of comparatively large 
area except the region in which the gate driver ICS 5 are 



US 2002/0075442 A1 

mounted and the region in which the gate Signal lines GL 
connected to the gate driver ICs 5 are formed. 
0392 According to this construction, it is possible to 
improve the shielding function of the conductive layer EC. 
Although the conductive layer EC has Such a pattern, the 
conductive layer EC need not necessarily be formed inte 
grally with the electrodes and the like formed in the liquid 
crystal display area AR. 

0393 (Embodiment 34) 
0394 FIGS. 39A and 39B are views showing the con 
struction of the region in which the gate driver ICs 5 are 
mounted as well as the construction of the vicinity of the 
region. FIG. 39A and 39B are views corresponding to 
FIGS. 36A and 36B. 

0395. Unlike the construction shown in FIGS. 36A and 
36B, each of the gate driver ICs 5 is a circuit formed by a 
So-called film carrier method, and is made of a Semicon 
ductor IC mounted on a film-like substrate. The input 
terminals of the gate driver ICs 5 are connected to the 
corresponding ones of the terminals of a printed circuit 
board (not shown) disposed in the vicinity of the transparent 
substrate SUB1, while the output terminals of the gate driver 
ICS 5 are connected to the corresponding ones of the 
terminals of the transparent substrate SUB1 (a so-called TCP 
method). 
0396. In this case as well, the interconnection layers LL 
which connect the gate driver ICs 5 to one another are 
formed on the film-like substrate and the transparent Sub 
strate SUB1. In this case, the connection of the intercon 
nection layerS LL on the film-like Substrate and the inter 
connection layers LL on the transparent substrate SUB1 are 
provided at the time of the mounting of the gate driver ICs 
5 to the transparent Substrate SUB1. 
0397 Incidentally, in this case as well, it goes without 
Saying that the above-described conductive layer EC having 
the Shielding function may also be formed. 

0398 (Embodiment 35) 
0399 FIG. 40 is a view showing a cross section of the 
vicinity of each of the gate drivers IC5 (or each of the drain 
driver ICS 6) mounted in a module in which a backlight BL 
is disposed at the back of the liquid crystal display panel 
PNL and a frame FL made of metal is used as an outer frame. 

0400. In the vicinity of each of the gate driver ICs 5, the 
conductive layer EC for EMI countermeasures is formed as 
shown in FIGS. 37A and 37B or 38A and 38B, and the 
anisotropic conductive film ACF is deposited to cover the 
conductive layer EC on the upper Surface of the conductive 
layer EC. 

04.01 This anisotropic conductive film ACF, when it is 
not yet Subjected to heat treatment, functions as an insulating 
film, and prevents the conductive layer EC and the frame FL 
from coming into direct contact with each other. 
0402 Since the frame FL is formed to be comparatively 
thin So that its weight can be reduced as greatly as possible, 
the frame FL is easily deflected by forces applied from the 
outside. However, the anisotropic conductive film ACF 
prevents the frame FL from coming into contact with the 
conductive layer EC. 
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0403 (Embodiment 36) 
0404 FIG. 41 is a view corresponding to FIG. 40. As 
shown in FIG. 41, an insulating film Such as insulating tape 
is stuck to the surface of the frame FL that is opposed to the 
conductive layer EC, whereby the conductive layer EC and 
the frame FL can be prevented from coming into direct 
contact with each other. 

04.05) (Embodiment 37) 
0406 FIG. 42 is a view corresponding to FIG. 40. As 
shown in FIG. 42, a resin film made of epoxy or the like is 
formed by potting or the like, to cover the conductive layer 
EC on the upper surface of the conductive layer EC, 
whereby the conductive layer EC and the frame FL can be 
prevented from coming into direct contact with each other. 
0407 AS is apparent from the foregoing description, in 
accordance with the liquid crystal display device according 
to the invention, it is possible to reduce light leaks which 
occur around Spacers for ensuring the cell gap. 
0408. In addition, it is possible to perform reliable repairs 
of driver chips mounted on a Surface of one of Substrates 
disposed in opposition to each other with a liquid crystal 
interposed therebetween. 
04.09. In addition, it is possible to mitigate vibration or 
Shock to be applied to driver chips and prevent malfunction 
of the driver chips. 
0410. In addition, it is possible to solve troubles of 
bubbles generated in a liquid crystal. 
0411. In addition, it is possible to prevent signal lines or 
the like in indirect contact with the Spacers for ensuring the 
cell gap from being damaged by Vibration or Shock concen 
trating on the Spacers. 
0412. In addition, it is possible to provide reliable align 
ment markS. 

0413 Furthermore, it is possible to form interconnection 
layers free from damage due to electrolytic corrosion or the 
like in the vicinity of the region in which the driver chips are 
mounted. 

What is claimed is: 
1. A liquid crystal display device which controls the 

optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field generated in the layer-thickness 
direction of the liquid crystal layer, comprising: 

Spacers formed on a liquid-crystal-Side Surface of one of 
the Substrates, 

Signal lines formed on a liquid-crystal-Side Surface of the 
other Substrate, 

an insulating film formed to cover the Signal lines, and 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer, 

each of the Spacers having a vertex Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
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extended portion being opposed to a part of the vertex 
Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

2. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field generated in the layer-thickneSS 
direction of the liquid crystal layer, comprising: 

Spacers formed on a liquid-crystal-Side Surface of one of 
the Substrates, 

Signal lines formed on a liquid-crystal-Side Surface of the 
other Substrate, 

an insulating film formed to cover the Signal lines, and 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer, 

each of the Spacers having a vertex Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to the whole of the 
vertex Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

3. A liquid crystal display device according to claim 2, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the electrodes are formed. 

4. A liquid crystal display device according to any of 
claims 1, 2 and 3, wherein each area Surrounded by adjacent 
ones of gate Signal lines disposed on the one of the Substrates 
and adjacent ones of drain Signal lines disposed on the one 
of the Substrates constitutes a pixel area, 

the Signal lines being the gate signal lines, and the 
electrodes being pixel electrodes each of which is 
Supplied with a Video signal from a corresponding one 
of the drain Signal lines via a Switching element oper 
ated by a Scanning Signal Supplied from a correspond 
ing one of the gate Signal lines. 

5. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field generated in the layer-thickneSS 
direction of the liquid crystal layer, comprising: 

Signal lines formed on a liquid-crystal-Side Surface of one 
of the Substrates; 

an insulating film formed to cover the Signal lines, 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer; and 

Spacers which ensure the gap between the one of the 
Substrates and the other, 

each of the Spacers having a bottom Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to a part of the bottom 
Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 
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6. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field generated in the layer-thickness 
direction of the liquid crystal layer, comprising: 

Signal lines formed on a liquid-crystal-side Surface of one 
of the Substrates; 

an insulating film formed to cover the Signal lines, 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer; and 

Spacers which ensure the gap between the one of the 
Substrates and the other, 

each of the Spacers having a bottom Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to the whole of the 
bottom Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

7. A liquid crystal display device according to claim 6, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the electrodes are formed. 

8. A liquid crystal display device according to any of 
claims 5, 6 and 7, wherein each area Surrounded by adjacent 
ones of gate Signal lines disposed on the one of the Substrates 
and adjacent ones of drain signal lines disposed on the one 
of the Substrates constitutes a pixel area, 

the Signal lines being the gate signal lines, and the 
electrodes being pixel electrodes each of which is 
Supplied with a Video signal from a corresponding one 
of the drain Signal lines via a Switching element oper 
ated by a Scanning Signal Supplied from a correspond 
ing one of the gate Signal lines. 

9. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field component generated in a direction 
perpendicular to the layer-thickness direction of the liquid 
crystal layer, comprising: 

Spacers formed on a liquid-crystal-Side Surface of one of 
the Substrates, 

Signal lines formed on a liquid-crystal-Side Surface of the 
other Substrate, 

an insulating film formed to cover the Signal lines, and 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer, 

each of the Spacers having a vertex Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to a part of the vertex 
Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

10. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 



US 2002/0075442 A1 

between Substrates disposed in opposition to each other, by 
means of an electric field component generated in a direction 
perpendicular to the layer-thickness direction of the liquid 
crystal layer, comprising: 

Spacers formed on a liquid-crystal-Side Surface of one of 
the Substrates, 

Signal lines formed on a liquid-crystal-Side Surface of the 
other Substrate, 

an insulating film formed to cover the Signal lines, and 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer, 

each of the Spacers having a vertex Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to the whole of the 
vertex Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

11. A liquid crystal display device according to claim 10, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the electrodes are formed. 

12. A liquid crystal display device comprising: 
Spacers formed on a liquid-crystal-Side Surface of one of 

Substrates disposed in opposition to each other with a 
liquid crystal layer interposed therebetween; 

pixel areas each constituted by an area Surrounded by 
adjacent ones of gate Signal lines disposed on the other 
Substrate and adjacent ones of drain Signal lines dis 
posed on the other Substrate; 

a Switching element which is operated by a Scanning 
Signal Supplied from a corresponding one of the gate 
Signal lines, 

a pixel electrode which is Supplied with a Video signal 
from a corresponding one of the drain Signal lines via 
the Switching element; and 

a counter electrode formed in a layer overlying the pixel 
electrode with the pixel electrode and an insulating film 
interposed therebetween, 

the Switching element, the pixel electrode and the counter 
electrode being provided in each of the pixel areas, 

the pixel electrode having an extended portion partly 
extended to the upper Surface of a corresponding one of 
the gate signal lines, 

each of the Spacers having a vertex Surface disposed in 
opposition to the corresponding one of the gate Signal 
lines and the extended portion of a corresponding one 
of the pixel electrodes. 

13. A liquid crystal display device according to claim 12, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the counter electrode is 
formed. 

14. A liquid crystal display device according to claim 13, 
wherein the counter electrode is formed as a part of a 
conductive layer which covers the gate Signal lines and the 
drain Signal lines. 
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15. A liquid crystal display device according to claim 14, 
wherein the counter electrode is formed of a transparent 
conductive layer. 

16. A liquid crystal display device according to claim 15, 
wherein when an electric field is not generated in the liquid 
crystal, the optical transmissivity of a liquid crystal becomes 
the lowest. 

17. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field component generated in a direction 
perpendicular to the layer-thickness direction of the liquid 
crystal layer, comprising: 

Signal lines formed on a liquid-crystal-side Surface of one 
of the Substrates; 

an insulating film formed to cover the Signal lines, 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer; and 

Spacers which ensure the gap between the one of the 
Substrates and the other, 

each of the Spacers having a bottom Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to a part of the bottom 
Surface of a spacer disposed in opposition to the 
corresponding one of the Signal lines. 

18. A liquid crystal display device which controls the 
optical transmissivity of a liquid crystal layer interposed 
between Substrates disposed in opposition to each other, by 
means of an electric field generated in a direction perpen 
dicular to the layer-thickneSS direction of the liquid crystal 
layer, comprising: 

Signal lines formed on a liquid-crystal-side Surface of one 
of the Substrates; 

an insulating film formed to cover the Signal lines, 
electrodes formed on the upper Surface of the insulating 

film, each of which Serves as one electrode contributing 
to control of the optical transmissivity of the liquid 
crystal layer; and 

Spacers which ensure the gap between the one of the 
Substrates and the other, 

each of the Spacers having a bottom Surface disposed in 
opposition to any of the Signal lines, a portion of each 
of the electrodes being extended to the upper Surface of 
a corresponding one of the Signal lines and the 
extended portion being opposed to the whole of the 
bottom Surface of a Spacer disposed in opposition to the 
corresponding one of the Signal lines. 

19. A liquid crystal display device according to claim 18, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the electrodes are formed. 

20. A liquid crystal display device comprising: 

pixel areas each constituted by an area Surrounded by 
adjacent ones of gate Signal lines disposed on the other 
Substrate and adjacent ones of drain Signal lines dis 
posed on a liquid-crystal-Side Surface of one of Sub 
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Strates disposed in opposition to each other with a 
liquid crystal layer interposed therebetween; 

Switching element which is operated by a Scanning 
Signal Supplied from a corresponding one of the gate 
Signal lines, 

a pixel electrode which is Supplied with a Video signal 
from a corresponding one of the drain Signal lines via 
the Switching element; 

a counter electrode formed in a layer overlying the pixel 
electrode with the pixel electrode and an insulating film 
interposed therebetween; and 

a Spacer which ensures the gap between the one of the 
Substrates and the other, 

the Switching element, the pixel electrode, the counter 
electrode and the Spacer being provided in each of the 
pixel areas, 

the pixel electrode having an extended portion partly 
extended to the upper Surface of a corresponding one of 
the gate signal lines, 

each of the Spacers having a bottom Surface disposed in 
opposition to the corresponding one of the gate Signal 
lines and the extended portion of a corresponding one 
of the pixel electrodes. 

21. A liquid crystal display device according to claim 20, 
wherein the insulating film is at least formed of an organic 
material on the Surface on which the counter electrode is 
formed. 

22. A liquid crystal display device according to claim 21, 
wherein the counter electrode is formed as a part of a 
conductive layer which covers the gate Signal lines and the 
drain Signal lines. 

23. A liquid crystal display device according to claim 22, 
wherein the counter electrode is formed of a transparent 
conductive layer. 

24. A liquid crystal display device according to claim 23, 
wherein when an electric field is not generated in the liquid 
crystal, the optical transmissivity of a liquid crystal becomes 
the lowest. 

25. A liquid crystal display device comprising: 

a plurality of patterned material layerS Stacked on a 
liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines and an organic material layer 
formed as an insulating layer; and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

the driver chips having bumps provided in electrical 
connection with the terminals via an anisotropic con 
ductive film interposed between the one of the Sub 
Strates and the driver chips, 

an area in which the driver chips are mounted being a 
non-formation region of the organic material layer. 
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26. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines and an organic material layer 
formed as an insulating layer; and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

the organic material layer being formed to extend into an 
area in which the driver chips are mounted, 

the driver chips having bumps provided in electrical 
connection with the terminals via an anisotropic con 
ductive film interposed between the one of the Sub 
Strates and the driver chips, 

the organic material layer having a layer thickness of 600 
O OC. 

27. A liquid crystal display device according to one of 
claims 25 and 26, wherein a Switching element and a pixel 
electrode are provided in each pixel area Surrounded by 
adjacent ones of gate signal lines and adjacent ones of drain 
Signal lines all of which are formed on the liquid-crystal-side 
Surface of the one of the Substrates, the Switching element 
being operated by a Scanning Signal Supplied from one of the 
adjacent gate Signal lines, the pixel electrode being Supplied 
with a video signal from one of the adjacent drain signal 
lines via the Switching element, 

the driver chips being at least either driver chips which 
Supply Scanning Signals to the gate Signal lines or driver 
chips which Supply Video signals to the drain Signal 
lines. 

28. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, and 

a shock absorbing layer interposed between the driver 
chipS and the one of the Substrates. 

29. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

the driver chips having output bumps provided in elec 
trical connection with the terminals via an anisotropic 
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conductive film interposed between the one of the 
Substrates and the driver chips, 

the driver chips being opposed, acroSS the anisotropic 
conductive film, to a shock absorbing layer interposed 
in a region between the output bumpS and input bumps 
on the one of the Substrates. 

30. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

a shock absorbing layer interposed in a region between 
input bumps and output bumps of each of the driver 
chips on the one of the Substrates, 

the layer thickness of the Shock absorbing layer being Set 
approximately equal to the Sum of the height of each of 
the bumps and the layer thickness of each of the 
terminals. 

31. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

an interconnection layer formed to run in a region 
between input bumps and output bumps of each of the 
driver chips on the one of the Substrates, and 

a shock absorbing layer formed to cover the interconnec 
tion layer in the region. 

32. A liquid crystal display device according to claim 31, 
wherein the shock absorbing layer is formed to avoid a 
region in which the respective input bumps of each of the 
driver chips are opposed to the output bumps of each of the 
driver chips. 

33. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

an interconnection layer formed to run in a region 
between input bumps and output bumps of each of the 
driver chips on the one of the Substrates, and 
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a shock absorbing layer formed to cover the interconnec 
tion layer in the region, 

the Shock absorbing layer being formed to avoid a region 
in which the respective input bumps of each of the 
driver chips are opposed to the output bumps of each of 
the driver chips, 

the layer thickness of the Shock absorbing layer being Set 
approximately equal to the Sum of the height of each of 
the bumps and the layer thickness of each of the 
terminals. 

34. A liquid crystal display device comprising: 

a plurality of patterned material layerS Stacked on a 
liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines, and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

an interconnection layer formed to run in a region 
between input bumps and output bumps of each of the 
driver chips on the one of the Substrates, and 

a shock absorbing layer formed to cover the interconnec 
tion layer in the region, 

the shock absorbing layer being formed to avoid a region 
in which the respective input bumps of each of the 
driver chips are opposed to the output bumps of each of 
the driver chips, the layer thickness of the Shock 
absorbing layer being set to be 600 nm or more. 

35. A liquid crystal display device comprising: 
a plurality of patterned material layerS Stacked on a 

liquid-crystal-Side Surface of one of Substrates disposed 
in opposition to each other with a liquid crystal inter 
posed therebetween, 

the material layers including at least a conductive layer 
formed as Signal lines and an organic material layer 
formed as an insulating layer; and 

driver chips mounted on the liquid-crystal-Side Surface of 
the one of the Substrates to Supply Signals from termi 
nals of the Signal lines, 

a portion near at least input bumpS and output bumps of 
each of the driver chips having a non-formation region 
of the organic material layer, 

the driver chips having output bumps provided in elec 
trical connection with the terminals via an anisotropic 
conductive film interposed between the one of the 
Substrates and the driver chips, 

the driver chips being opposed across the anisotropic 
conductive film to the organic material layer formed in 
a region between the input bumps and the output bumps 
on the one of the Substrates. 

36. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 
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a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; and 

an organic material layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a non-formation region of the organic material layer being 
provided in the vicinity of the Sealing material. 

37. A liquid crystal display device according to claim 36, 
wherein the non-formation region is a region between the 
Sealing material and the outer outline of an aggregation of 
pixels disposed in matrix form. 

38. A liquid crystal display device according to claim 37, 
wherein the Sealing material has a rectangular pattern and 
the non-formation region of the organic material layer is 
provided at least one corner of the Sealing material. 

39. A liquid crystal display device according to claim 36, 
wherein a Switching element and a pixel electrode are 
provided in each pixel area Surrounded by adjacent ones of 
gate Signal lines and adjacent ones of drain signal lines all 
of which are formed on a liquid-crystal-Side Surface of the 
one of the Substrates, the Switching element being operated 
by a Scanning Signal Supplied from one of the adjacent gate 
Signal lines, the pixel electrode being Supplied with a video 
Signal from one of the adjacent drain Signal lines via the 
Switching element, the organic material layer being a pro 
tective film formed to cover the Switching element. 

40. A liquid crystal display device according to claim 36, 
wherein the organic material layer constitutes a black matrix 
layer. 

41. A liquid crystal display device according to claim 36, 
wherein the organic material layer constitutes a color filter 
layer. 

42. A liquid crystal display device according to claim 36, 
wherein the organic material layer is a leveling film formed 
to cover a black matrix layer and a color filter layer. 

43. A liquid crystal display device comprising: 
a pair of Substrates disposed in opposition to each other 

with a liquid crystal interposed therebetween; 
a Sealing material which Secures one of the Substrates to 

the other and Seals the liquid crystal; 
a Sealant applied to a part of the Sealing material to Seal 

the Sealing material after the liquid crystal has been 
injected; and 

an organic material layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a non-formation region of the organic material layer being 
provided in the vicinity of the Sealing material on a Side 
opposite to a Side where the Sealant is provided. 

44. A liquid crystal display device according to claim 43, 
wherein the non-formation region is a region between the 
Sealing material and the outer outline of an aggregation of 
pixels disposed in matrix form. 

45. A liquid crystal display device according to claim 44, 
wherein the Sealing material has a rectangular pattern and 
the non-formation region of the organic material layer is 
provided at a corner formed by one Side of the Sealing 
material opposite to the Sealant and another Side interSecting 
with the one side. 

46. A liquid crystal display device according to claim 43, 
wherein a Switching element and a pixel electrode are 
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provided in each pixel area Surrounded by adjacent ones of 
gate Signal lines and adjacent ones of drain signal lines all 
of which are formed on a liquid-crystal-Side Surface of the 
one of the Substrates, the Switching element being operated 
by a Scanning Signal Supplied from one of the adjacent gate 
Signal lines, the pixel electrode being Supplied with a video 
Signal from one of the adjacent drain Signal lines via the 
Switching element, the organic material layer being a pro 
tective film formed to cover the Switching element. 

47. A liquid crystal display device according to claim 43, 
wherein the organic material layer constitutes a black matrix 
layer. 

48. A liquid crystal display device according to claim 43, 
wherein the organic material layer constitutes a color filter 
layer. 

49. A liquid crystal display device according to claim 43, 
wherein the organic material layer is a leveling film formed 
to cover a black matrix layer and a color filter layer. 

50. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; and 

pixel areas formed on a liquid-crystal-side Surface of one 
of the Substrates, 

each of the pixel areas including: 
a Switching element operated by a Scanning Signal 

Supplied from a gate Signal line; 

a pixel electrode Supplied With a Video signal from a 
drain Signal line Via the Switching element; 

a counter electrode which causes an electric field to be 
generated between the counter electrode and the 
pixel electrode, 

an organic insulating layer formed to cover the Switch 
ing element, at least one of the pixel electrode and 
the counter electrode being formed in a layer over 
lying the organic insulating layer; and 

a Sealing material which Surrounds at least an aggre 
gation of the pixel areas to Secure one of the Sub 
Strates to the other and Seal the liquid crystal, 

a non-formation region of the organic material layer being 
provided in the vicinity of the Sealing material. 

51. A liquid crystal display device according to claim 50, 
wherein each of the pixel electrode and the counter electrode 
is made of a plurality of Stripe-shaped electrodes and the 
electrode formed in the layer overlying the organic insulat 
ing layer includes five or more electrodes per pixel area. 

52. A liquid crystal display device according to claim 50, 
wherein each of the pixel electrode and the counter electrode 
is made of a plurality of Stripe-shaped electrodes and the 
electrode formed in the layer overlying the organic insulat 
ing layer is spaced apart from another adjacent electrode by 
a distance of 13 um or leSS. 

53. A liquid crystal display device according to claim 50, 
wherein each of the pixel electrode and the counter electrode 
is made of a plurality of Stripe-shaped electrodes and the 
extending direction of the electrode formed in the layer 
overlying the organic insulating layer is approximately 
coincident with the direction of a side of the Sealing material 
on which a Sealant is formed. 
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54. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; and 

pixel areas formed on a liquid-crystal-Side Surface of one 
of the Substrates, 

each of the pixel areas including: 
a Switching element operated by a Scanning Signal 

Supplied from a gate Signal line; 

a pixel electrode Supplied with a Video signal from a 
drain Signal line Via the Switching element; 

a counter electrode which causes an electric field to be 
generated between the counter electrode and the 
pixel electrode, 

an organic insulating layer formed to cover the Switch 
ing element, at least one of the pixel electrode and 
the counter electrode being formed in a layer over 
lying the organic insulating layer; and 

a Sealing material which Surrounds at least an aggre 
gation of the pixel areas to Secure one of the Sub 
Strates to the other and Seal the liquid crystal, 

each of the pixel electrode and the counter electrode being 
made of a plurality of Stripe-shaped electrodes and the 
electrode formed in the layer overlying the organic 
insulating layer includes five or more electrodes per 
pixel area. 

55. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; and 

pixel areas formed on a liquid-crystal-Side Surface of one 
of the Substrates, 

each of the pixel areas including: 
a Switching element operated by a Scanning Signal 

Supplied from a gate Signal line; 

a pixel electrode Supplied with a Video signal from a 
drain Signal line Via the Switching element; 

a counter electrode which causes an electric field to be 
generated between the counter electrode and the 
pixel electrode, 

an organic insulating layer formed to cover the Switch 
ing element, at least one of the pixel electrode and 
the counter electrode being formed in a layer over 
lying the organic insulating layer; and 

a Sealing material which Surrounds at least an aggre 
gation of the pixel areas to Secure one of the Sub 
Strates to the other and Seal the liquid crystal, 

each of the pixel electrode and the counter electrode being 
made of a plurality of Stripe-shaped electrodes and the 
electrode formed in the layer overlying the organic 
insulating layer is spaced apart from another adjacent 
electrode by a distance of 13 um or leSS. 

53. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 
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a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; 

an organic insulating layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrate; 

a first Sealant formed to close a liquid crystal injection 
hole in the Sealing material; and 

a Second Sealant formed to close an exhaust hole through 
which gas from the liquid crystal is released. 

57. A liquid crystal display device according to claim 56, 
wherein the Sealing material has a rectangular pattern having 
four Sides, and the first Sealant and the Second Sealant are 
respectively formed on different sides. 

58. A liquid crystal display device comprising: 
a pair of Substrates disposed in opposition to each other 

with a liquid crystal interposed therebetween; 
a Sealing material which Secures one of the Substrates to 

the other and Seals the liquid crystal; and 
an organic insulating layer formed in at least an area 

Surrounded by the Sealing material on the one of the 
Substrate, 

a non-formation region of the organic material layer being 
provided in the vicinity of the Sealing material, 

Spacers provided on a liquid-crystal-side Surface of one of 
the pair of Substrates to ensure the gap between the one 
of the pair of Substrates and the other. 

59. A liquid crystal display device comprising: 
a pair of Substrates disposed in opposition to each other 

with a liquid crystal interposed therebetween; 

a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; and 

an organic insulating layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a non-formation region of the organic material layer being 
provided in and near a region in which the Sealing 
material is formed, 

Spacers provided on a liquid-crystal-side Surface of one of 
the pair of Substrates to ensure the gap between the one 
of the pair of Substrates and the other, 

beads or fibers being contained in the Sealing material to 
ensure the gap between the pair of Substrates. 

60. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 

a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; and 

an organic insulating layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a liquid crystal injection hole being formed in part of the 
Sealing material, and a non-formation region of the 
organic material layer being provided in and near the 
liquid crystal injection hole. 
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61. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 

a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; and 

an organic insulating layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a liquid crystal injection hole being formed in part of the 
Sealing material, and a non-formation region of the 
organic material layer being provided in the vicinity of 
the Sealing material within an area Surrounded by the 
liquid crystal injection hole and the Sealing material. 

62. A liquid crystal display device comprising: 

a pair of Substrates disposed in opposition to each other 
with a liquid crystal interposed therebetween; 

a Sealing material which Secures one of the Substrates to 
the other and Seals the liquid crystal; and 

an organic insulating layer formed in at least an area 
Surrounded by the Sealing material on the one of the 
Substrates, 

a liquid crystal injection hole being formed in part of the 
Sealing material, and a non-formation region of the 
organic material layer being provided in and near the 
liquid crystal injection hole and a region in which the 
sealing material is formed. 

63. A liquid crystal display device according to any of 
claims 60, 61 and 62, wherein the organic material layer and 
an inorganic material layer positioned to underlie the organic 
material layer constitute a protective film. 

64. A liquid crystal display device according to any of 
claims 60, 61, 62 and 63, wherein an aggregation of pixel 
areas is formed in the area Surrounded by the Sealing 
material and the non-formation region of the organic mate 
rial layer being provided in an area outside the aggregation 
of the pixel areas. 

65. A liquid crystal display device comprising: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween; 

Signal lines formed on one of the Substrates, 
a Stacked Structure formed to cover the Signal lines on the 

one of the Substrates, an inorganic material layer and an 
organic material layer being Stacked in that order in the 
Stacked Structure; and 

Spacers formed on the one of the Substrates to ensure the 
gap between the one of the Substrates and the other, the 
Spacers being formed to be Superposed on the Signal 
lines with the Stacked Structure being interposed ther 
ebetween. 

66. A liquid crystal display device according to claim 65, 
wherein the area of each of the Spacers taken in a plane 
perpendicular to its axis is made large on the one of the 
Substrates and Small on the other. 

67. A liquid crystal display device comprising: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween; 
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driver chips mounted on one of the Substrates in an area 
other than an area in which the liquid crystal is Sealed; 

the driver chips being electrically connected to Signal 
lines formed to run in an area in which the liquid crystal 
is Sealed, with a Stacked Structure being interposed 
between the driver chips and the Signal lines, an inor 
ganic material layer and an organic material layer being 
Stacked in that order in the Stacked Structure, and 

an alignment mark formed in a layer underlying the 
stacked structure in the vicinity of each of the driver 
chips, 

the inorganic material layer which covers the alignment 
mark being left in a shape which is coaxially coincident 
with the alignment mark and is similar to, but larger 
than, the alignment mark, the vicinity of the inorganic 
material layer being removed. 

68. A liquid crystal display device according to claim 67, 
wherein the organic material layer is removed from the 
alignment mark and the periphery thereof. 

69. A liquid crystal display device comprising: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween, 

driver chips mounted on one of the Substrates in an area 
other than an area in which the liquid crystal is Sealed; 

the driver chips being electrically connected to Signal 
lines formed to run in an area in which the liquid crystal 
is Sealed, With a Stacked Structure being interposed 
between the driver chips and the Signal lines, an inor 
ganic material layer and an organic material layer being 
Stacked in that order in the Stacked Structure, and 

an alignment mark formed in a layer underlying the 
stacked structure in the vicinity of each of the driver 
chips, 

the inorganic material layer which covers the alignment 
mark being moved in a region over the alignment mark 
as well as in the vicinity of the region. 

70. A liquid crystal display device comprising: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween; 

driver chips mounted on one of the Substrates in an area 
other than an area in which the liquid crystal is Sealed; 

the driver chips being electrically connected to Signal 
lines formed to run in an area in which the liquid crystal 
is Sealed, with a Stacked Structure being interposed 
between the driver chips and the Signal lines, an inor 
ganic material layer and an organic material layer being 
Stacked in that order in the Stacked Structure, and 

an alignment mark formed in a layer underlying the 
stacked structure in the vicinity of each of the driver 
chips, 

the inorganic material layer which covers the alignment 
mark being moved in a region over the alignment mark 
as well as in the vicinity of the region. 

71. A liquid crystal display device comprising: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween; 
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driver chips mounted on one of the Substrates in an area 
other than an area in which the liquid crystal is Sealed; 

the driver chips being electrically connected to Signal 
lines formed to run in an area in which the liquid crystal 
is Sealed, with an organic material layer being inter 
posed between the driver chips and the Signal lines, and 

an interconnection layer formed to run in an area in which 
the driver chips are mounted, in a layer underlying the 
organic material layer. 

72. A liquid crystal display device according to claim 71, 
wherein a conductive film is formed to cover at least the 
interconnection layer on the upper Surface of the organic 
material layer in an area other than the area in which the 
driver chips are mounted, 

73. A liquid crystal display device according to claim 72, 
wherein a conductive layer is formed which constitutes an 
electrode on the upper Surface of the organic material layer 
in the area in which the liquid crystal is Sealed, the conduc 
tive film being formed integrally with or in the same proceSS 
as the conductive layer. 

74. A liquid crystal display device comprising: 
a liquid crystal display panel; 
a frame having an aperture opened in a portion corre 

sponding to a liquid crystal display part of the liquid 
crystal display panel; 

the liquid crystal display panel including: 
Substrates disposed in opposition to each other with a 

liquid crystal interposed therebetween; 
an interconnection layer formed on one of the Sub 

Strates in an area other than an area in which the 
liquid crystal is Sealed; 
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a conductive layer formed on the interconnection layer 
with a resin film interposed therebetween; and 

an insulating film formed to cover the conductive film 
on the upper Surface of the conductive layer. 

75. A liquid crystal display device according to claim 74, 
wherein the insulating film is an anistropic resin film. 

76. A liquid crystal display device according to claim 74, 
wherein the insulating film is an applied resin material. 

77. A liquid crystal display device comprising: 
a liquid crystal display panel; and 
a frame having an aperture provided in a portion corre 

sponding to a liquid crystal display part of the liquid 
crystal display panel, 

the liquid crystal display panel including: 

Substrates disposed in opposition to each other with a 
liquid crystal interposed therebetween; 

an interconnection layer formed on one of the Sub 
Strates in an area other than an area in which the 
liquid crystal is Sealed; 

a conductive layer formed on the interconnection layer 
with a resin film interposed therebetween; and 

an insulating film formed on a Surface opposed to the 
conductive layer of the frame. 

78. Aliquid crystal display device according to claims 74, 
75, 76 and 77, wherein the interconnection layer is made of 
a plurality of interconnection layers including an intercon 
nection layer which provides electrical connection between 
each of juxtaposed driver chips. 
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