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(57) ABSTRACT 

A liquid crystal display panel with a narrow frame, fabri 
cated by eliminating the Space required for applying con 
ductive paste. Sealing adhesive containing conductive par 
ticles is applied along a rim between the two Substrates and 
constituting a liquid crystal panel. A common electrode on 
the Second Substrate and a electrode connecting terminal on 
the first Substrate are electrically connected through the 
conductive particles in the Sealing adhesive. An insulation 
film made of an organic material is provided at an area of the 
Sealing adhesive for covering conductors at least at a portion 
where conductors on the first Substrate and facing common 
electrode on the Second Substrate overlap. This configuration 
enables to eliminate the use of conductive paste convention 
ally required for connecting the facing common electrode 
and facing electrode connecting terminal. 

8 Claims, 8 Drawing Sheets 
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LIQUID CRYSTAL DISPLAY PANELUSING 
SEALING ADHESIVE CONTAINING 

CONDUCTIVE PARTICLES 

FIELD OF THE INVENTION 

The present invention relates to the field of liquid crystal 
display panels, and more particularly to liquid crystal dis 
play panels having a narrow picture frame outside the 
display area. 

BACKGROUND OF THE INVENTION 

A widening range of sizes, from Small to large, of liquid 
crystal display panels is being manufactured in response to 
the broadening array of applications in which they are being 
used. In particular, liquid crystal display panels are being 
increasingly commercialized in an unprecedented variety of 
applications that exploit their advantages of being light, thin, 
and Small. Such applications include notebook PCs with 
large display Screens in proportion to their size (large 
effective Screen percentage, and narrow picture frame), and 
liquid crystal display panels for car navigation using the 
maximum Screen Size within the provided mounting area. 
Studies on minimizing the width of the Screen periphery 
(hereafter referred to as the frame) are actively proceeding. 
One configuration example of a conventional liquid cryS 

tal display panel with a narrow frame is described next with 
reference to drawings. 

FIG. 7 shows a plan view of a part of the periphery of a 
general thin film transistor (TFT) active matrix color liquid 
crystal display panel. FIG. 8A shows a sectional elevation 
view taken along the line 8A-8A in FIG. 7, and FIG. 8B 
shows a sectional elevation view taken along 8B-8B in 
FIG. 7. 

As shown in FIGS. 7, 8A, and 8B, a typical liquid crystal 
display panel of the prior art includes a first and a Second 
substrate with a liquid crystal material therebetween. The 
Second Substrate 2 is made of glass and is cut out to be 
Smaller than the first Substrate 1, also made of glass. A 
common electrode 8 on the Second Substrate 2 is connected 
to a connecting terminal electrode 6 provided on the first 
Substrate 1 using conductive paste 18. Power is Supplied to 
the common electrode from the first Substrate 1. A Sealing 
adhesive 3 is applied to the periphery of the substrates for 
Sealing a liquid crystal layer between the first and Second 
substrates. The path of the sealing adhesive 3 does not 
follow exactly the periphery of the first substrate but pro 
vides a number of indentations to allow placement of the 
conductive paste 18. 

Glass fiber Spacers 11 of Several micrometers in diameter 
are mixed into the Sealing adhesive 3 at a few weight 
percentages to Secure the required gap between the two 
Substrates. 

For Small panels, the conductive paste 18 in contact with 
the connecting terminal electrode 6 in FIG. 7 may be 
disposed only at the corners of the Substrate and not the 
sides. For panels above 7 inches (medium size), conductive 
paste 18 is necessary also along the Sides of the Substrate to 
ensure uniformity of Voltage within the panel. 

In general, a narrower frame is achieved by making the 
Sealing adhesive 3 Strip narrower, reducing the distance 
between the end of the display area D and the Sealing 
adhesive 3, or changing the position and reducing the area 
on which to apply the conductive paste 18. 

However, it making the Sealing adhesive Strip 3 narrower 
is limited to a certain minimal width to maintain adhesion 
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2 
Strength and moisture resistance. The distance between the 
end of the display area D and the Sealing adhesive 3 is also 
limited to a certain minimal width because of limitations in 
application accuracy of the Sealing adhesive 3 or disorder in 
the orientation of liquid crystal at the ends of Sealing, or at 
the ends of an orientation film 7. Furthermore, if the position 
where the conductive paste 18 is applied is Set too far 
towards the Outer edge of the Substrate, it may cause defect 
in the glass cutting Step due to interference with the cut line 
of the second substrate 2. If the position is too far inside the 
edge, the conductive paste 18 mixes with the Sealing adhe 
Sive 3, and may destroy the Sealing. To Secure an electrical 
connection, reduction of the area of the conductive paste 18 
may also be limited to a certain minimal area. 

Use of a higher purity conductive paste 18 in the liquid 
crystal layer 4 has also been tried. However, this measure 
Still requires the conductive paste 18 to be applied outside 
the display area D, and further requires a certain distance to 
be maintained between the conductive paste 18 and display 
area D Since the non-orientation region of liquid crystal 
occurs at the periphery of the conductive paste, resulting in 
little improvement in narrowing the frame. 

Although there is an increasing demand for narrower 
frames, a minimum width of 0.8 mm is necessary due to the 
presence of conductive paste on the Sides of the Substrate. 
To counteract this limitation, Japanese Laid-open Patent 

No. S63-29729 discloses a method for adding conductive 
material to the Sealing adhesive, instead of the application of 
a separate conductive paste, to allow electrical connection 
between the common electrode on the Second Substrate and 
the connecting terminal electrode on the first Substrate. This 
configuration, however, risks a short-circuit between the 
common electrode on the Second Substrate and the Various 
other conductors on the first Substrate, resulting in difficulty 
in narrowing the frame. 

SUMMARY OF THE INVENTION 

The present invention aims to offer a liquid crystal display 
panel with a narrow frame, even for active matrix liquid 
crystal display devices with many complicated wiring. 
A liquid crystal display panel according to the present 

invention includes a first Substrate having pixel electrodes, 
conductors for applying Voltage to the pixel electrodes, and 
connecting terminal electrodes, a Second Substrate opposite 
Said first Substrate and Spaced therefrom having common 
electrodes, and a Sealing adhesive. The Sealing adhesive 
contains conductive particles at a predetermined density, and 
Seals the Space between the first and Second Substrates along 
approximately the entire circumference for Sandwiching a 
liquid crystal layer between the first and Second Substrates. 
The conductive particles in the Sealing adhesive electrically 
connect the connecting terminal electrodes on the first 
Substrate and the common electrodes on the Second Sub 
Strate. 

The liquid crystal display panel of the present invention 
further includes a Sealing adhesive containing Spherical 
conductors dispersed approximately uniformly at a prede 
termined concentration along the periphery between the two 
Substrates. The Spherical conductors in the Sealing adhesive 
electrically connect the common electrodes on the Second 
Substrate and the connecting terminal electrodes on the first 
Substrate. An insulation film is provided over the conductors 
of the first Substrate at least at the area where the conductors 
on the first Substrate and the common electrodes on the 
Second Substrate overlap. 
With the above configuration, Spherical conductors in the 

Sealing adhesive electrically connect common electrodes on 
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the Second Substrate to connecting terminal electrode on the 
first substrate. The insulation film provided over the other 
conductors insulates the conductors on the first Substrate 
from the common electrodes on the Second Substrate. The 
conventional need for connecting them using the conductive 
paste is eliminated. Thus, the need for allowing an area in the 
frame for the conductive paste is eliminated. Accordingly, a 
liquid crystal display panel with a narrower frame is made 
possible. 

Furthermore, by placing the connecting terminal elec 
trodes of the first Substrate on the insulation film enables 
designing a larger area for the connecting terminal electrode. 
Since the formation of the connecting terminal electrode is 
the last Step in fabricating the first Substrate, a residue will 
not remain on a film Surface. This assures good electrical 
connection, and reduces the connection resistance with the 
common electrodes on the Second Substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a part of the periphery of a TFT 
active matrix color liquid crystal display panel in a first 
exemplary embodiment of the present invention. 

FIGS. 2A and 2B are sectional views taken along lines 
2A-2A and 2B-2B in FIG. 1. 

FIG. 3 is a plan view of a part of the periphery of a TFT 
active matrix color liquid crystal display panel in a Second 
exemplary embodiment of the present invention. 

FIG. 4 is a sectional view taken along line 4-4 in FIG. 
3 

FIG. 5 is a plan view of a part of the periphery of a TFT 
active matrix color liquid crystal display panel in a third 
exemplary embodiment of the present invention. 

FIG. 6 is a sectional view taken along line 6-6 in FIG. 
5. 

FIG. 7 is a plan view of a part of the periphery of a general 
TFT active matrix color liquid crystal display panel of the 
prior art. 

FIGS. 8A and 8B are sectional views taken along lines 
8A-8A and 8B-8B in FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Exemplary embodiments of the present invention are 
described next in detail with reference to drawings, where 
Similar numbers indicate Similar parts in all figures: 

First Exemplary Embodiment 
FIG. 1 shows a plan view of a part of the periphery of a 

TFT active matrix color liquid crystal display panel in a first 
exemplary embodiment. FIG. 2A is a Sectional view taken 
along line 2A-2A in FIG. 1, and FIG.2B is a sectional view 
taken along line 2B-2B in FIG. 1. 

In FIGS. 1, 2A, and 2B, a polarizer 17 is attached outside 
a first Substrate 1 made of a transparent non-alkali glass and 
a Second Substrate 2 also made of a transparent non-alkali 
glass. 

The display area D is formed by Sandwiching a liquid 
crystal layer 4 between the first and second substrates 1 and 
2. The first Substrate 1 includes conductors 5, 5a made of a 
thin metal film, TFT 12 connected to the conductors 5, an 
electrical insulation film 10 made of an organic material 
formed on the conductors 5, 5a (here, the thickness of 
acrylic resin film is about 2.0 um), and a pixel electrode 14 
made of a transparent conductive film for each pixel dot 
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4 
connected to a drain electrode 13 through a connecting hole 
in the insulation film. The Second Substrate 2 includes a color 
filter 15 for each pixel dot, a black matrix 16 for blocking the 
light from the non-display portion, and a common electrode 
8 made of a transparent conductive film 10. 
A sealing adhesive strip 3 is formed 0.3 mm inside the 

outer rim of the Second Substrate along approximately its 
entire circumference. This Sealing adhesive 3 contains con 
ductive spheres 9 approximately 6.5 um diameter. The 
Spheres are made of gold plated resin Spheres and comprise 
a ratio of 3 weight percents of the Sealing adhesive. At the 
Same time, cylindrical non-conductive glass fiber Spacers 11 
which are approximately 6.0 um thick and 50 to 100 um in 
length are mixed in at the ratio of 3 weight percents of the 
sealing adhesive. The width of this sealing adhesive strip 3 
is about 1.0 mm. 

An orientation film 7 is applied to an inner face of the first 
and Second Substrates up to the inner edge of the Sealing 
adhesive 3. The orientation film 7 is formed in a way so as 
basically not to overlap with the area of the Sealing adhesive 
3, because the orientation film 7 adheres only weakly to the 
adhesive. 

However, because the Sealing adhesive 3 and orientation 
film 7 may overlap as a result of spreading during 
production, to Secure Sufficient adhesion, any deviation of 
Sealing width and application position may need to be 
carefully controlled. 

In the same way, the transparent conductive film forming 
the common electrode 8 should also be disposed So as to 
reduce overlap of the common electrode 8 on the Second 
Substrate 2 and Sealing adhesive 3. However, Since the 
adhesion to the transparent conductive film is stronger than 
that of the orientation film 7, partial overlap of the trans 
parent conductive film and the Sealing adhesive 3 is accept 
able. 

In order to narrow the frame of the liquid crystal display 
panel as much as possible, the distance from the end of the 
display area D to the inner end of the Sealing adhesive 3 is 
Set to the minimum required dimensions for preventing 
pattern irregularity, commensurate with the application posi 
tion accuracy of the Sealing adhesive 3, and application 
position accuracy of the orientation film 7, to prevent 
disorder in orientation at pattern ends of the orientation film 
7. In the first exemplary embodiment, the distance from the 
display area to the inner end of the Sealing adhesive 3 is Set 
to about 0.6 mm wide. 
The conductors 5 of the first Substrate 1 cross an area of 

the Sealing adhesive 3. In this exemplary embodiment, the 
conductors 5 crosses the Sealing adhesive 3 at an angle to 
allow 240 conductors to be bundled together. (Hereafter a 
bundle of conductors is called a block. The number of 
conductors in the figures is reduced for simplicity.) The 
conductors 5 are located underneath the 2.0 um thick elec 
trical insulation film 10, and do not contact the conductive 
spheres 9 in the sealing adhesive 3. 
The connecting terminal electrodes are provided at Screen 

corners and between the blockS. The connecting terminal 
electrode 6, made of a transparent conductive film, is formed 
On the insulation film 10 of the first Substrate 1. Here, a 
contact hole is provided in advance in the insulation film 10 
for providing electrical contact between the connecting 
terminal electrode 6 and the conductor 5a as shown in FIG. 
2A. An extension of the common electrode 8 (refer to the 
dotted line in FIG. 1) extends substantially over the con 
necting terminal electrode. The conductive sphere 9 in the 
Sealing adhesive 3 is Sandwiched between the connecting 
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terminal electrode 6 and the extension of the common 
electrode 8 to provide an electrical connection between 
them. This configuration enables Voltage to be Supplied from 
the first Substrate to the common electrode 8 of the second 
Substrate 2. 
As described above, the first exemplary embodiment 

enables the achievement of a liquid crystal display panel 
with a narrow frame by eliminating the use of the conductive 
paste 18 which was required in the prior art, and conse 
quently eliminating the Space required for applying the 
conductive paste. This configuration further ensures stable 
quality and reliability equivalent to that of the prior art by 
Securing Sufficient Sealing width and connecting area with 
the electrode. In particular, provision of the insulation film 
10 on the first substrate 1 with a predetermined film thick 
neSS ensures electrical insulation even if conductors 5 and 
common electrode 8 overlap in the area of the Sealing 
adhesive 3 containing the conductive spheres 9 in the plan 
View. This configuration is thus applicable to active matrix 
color liquid crystal display panels which involve a large 
number and complicated wiring. In addition, elimination of 
the application of the conductive paste 18 improves produc 
tivity. 

In the plan view of FIG. 1, the shape of the common 
electrode 8 may be designed to avoid an overlap with the 
conductors 5 at an area where the Sealing adhesive 3 is 
applied. However, Since the resistance of the transparent 
conductive film used for the common electrode 8 is high, 
and electrical continuity in the connection may be lost due 
to cracks, it is not recommended to design the common 
electrode 8 with the contact extensions overly thin or with a 
complicated shape. In addition, the normal method for 
fabricating the color filter Substrate, which is the Second 
Substrate 2, may not ensure Sufficiently good accuracy in the 
positioning of the common electrode 8. Furthermore, the 
common electrode 8 needs to be in the display area D, which 
makes the common electrode 8 likely to overlap with the 
Sealing adhesive 3 in panels with a narrow frame. 
Accordingly, it is preferable to provide the insulation film 10 
to prevent short-circuits wherever the common electrode 8 
and conductorS5 overlap in the area of the Sealing adhesive 
3 
Amethod for manufacturing the liquid crystal panel of the 

present invention is briefly described next. The first and 
Second Substrates 1 and 2 are accurately aligned and Sealed, 
Sandwiching the Sealing adhesive 3 containing glass fiber 
Spacers 11 and conductive Spheres 9, and pressed until the 
thickness of the Sealing adhesive 3 becomes approximately 
equivalent to the diameter of the glass fiber Spacer 11, while 
heating at 150° C. for approximately 10 minutes to thermally 
cure the Sealing adhesive 3. Then, both Substrates are cut to 
the predetermined dimensions, and liquid crystal is vacuum 
injected from an inlet provided in the Sealing adhesive. The 
inlet is sealed with UV resin to complete the half-finished 
liquid crystal panel. 

During Sealing of the first and Second Substrates 1 and 2, 
a predetermined pressure is applied to adjust the thickness of 
the Sealing adhesive Strip 3 to approximately the diameter of 
the glass fiber spacers 11 (6.0 um in the first exemplary 
embodiment). The major material of the conductive spheres 
9 being resin, the Spheres deform when the preSSure is 
applied to them, as described above, Squeezing Spheres with 
a diameter of 6.5 um in the space of 6.0 lum. This condition 
is maintained by curing the Sealing adhesive. 

By Squeezing and deforming the conductive spheres 9 to 
a predetermined degree, a connection of the electrodes on 
the upper and lower Substrates is Secured. Connection resis 
tance may be reduced by increasing the contact area due to 
deformation of conductive spheres 9. 

The degree of deformation of the conductive spheres 9, 
that is, the difference between the diameters or thickness of 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
the glass fiber spacers 11 and conductive spheres 9, may be 
necessary to be optimized by the compression elasticity of 
the conductive spheres 9 and Sealing preSSure. However, if 
the conductive spheres 9 are too forcibly deformed, the 
conductive spheres may puncture the insulation film 10 on 
the first Substrate 1, and short-circuit with the conductors 5. 
Accordingly, the difference in the diameters of each of the 
glass fiber Spacers 11 and conductive Spheres 9 may pref 
erably be set to less than the film thickness of the insulation 
film 10. It is also preferable to set the diameter difference so 
that the diameter of each of the conductive spheres 9 is up 
to 20% larger than the diameter of each of the glass fiber 
Spacers 11. 
AS described above, the first exemplary embodiment has 

achieved a short distance of 1.8 mm between the display 
Screen edge to the Second Substrate edge. In the prior art, the 
dimensions of the Same part would be 2.6 mm assuming the 
width of the sealing adhesive strip 3 and other conditions to 
be the same. The first exemplary embodiment has thus 
achieved a drastically narrower frame for the liquid crystal 
panel. 
The conductive spheres 9 mixed into the sealing adhesive 

are not necessarily Spheres. In general, any conductive 
particles are acceptable. For example, cylindrical conductors 
or Spacers coated with conductors may be employed. Spheri 
cal conductors are preferable, however, to reduce the like 
lihood of breakage of the insulation film 10, which would 
then result in Short-circuiting between the conductorS 5 and 
common electrode 8. The spheres 9 may comprise alumi 
U. 

Resin Spheres or glass spacers may also be mixed in the 
Sealing adhesive instead of glass fiber Spacers 11. 

In the first exemplary embodiment, organic material is 
used for the insulation film 10. Inorganic material may also 
be used for forming the insulation film. 

Second Exemplary Embodiment 
FIG.3 shows a plan view of a part of the periphery of the 

TFT active matrix color liquid crystal display panel in a 
Second exemplary embodiment. FIG. 4 is a Sectional view 
taken along line 4-4 in FIG. 3. 
The configuration of the Second exemplary embodiment is 

effective when there is insufficient Space for the connecting 
terminal electrode 6 due to extremely narrow pixel dot pitch 
for high definition display and a high number of conductors 
5 tightly packed crossing the Sealing adhesive 3. 
As shown in FIGS. 3 and 4, the conductors 5 and 

connecting terminal electrode 6 partially overlap on the first 
Substrate 1. However, the conductors 5 and connecting 
terminal electrode 6 are electrically insulated by the insu 
lation film 10, which is, preferably, a resin layer. 

In addition, the extension of the common electrode 8 
(refer to the dotted line in FIG. 3) on the second substrate 2 
is also disposed this area through the Sealing adhesive 3. 
Conductive spheres 9 with 5.3 um diameter made of nickel 
coated resin Spheres and cylindrical glass fiber Spacers 11 
with 5.0 um diameter and 50 to 100 um length are mixed in 
the Sealing adhesive 3 at 2 weight percents respectively. 
Same as in the first exemplary embodiment, the conduc 

tive spheres 9 electrically connect the connecting terminals 
electrode 6 on the first Substrate 1 and the extension of 
common electrode 8 on the Second Substrate 2. 

Accordingly, the Second exemplary embodiment achieves 
a compact configuration which causes no problem even if 
the conductors 5 and connecting terminal electrode 6 over 
lap. 

Third Exemplary Embodiment 
FIG. 5 is a plan view of a part of the periphery of a TFT 

active matrix color liquid crystal display panel in a third 
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exemplary embodiment of the present invention. FIG. 6 is a 
sectional view taken along line 6-6 of FIG. 5. 

The basic configuration of the third exemplary embodi 
ment is mostly the same as the first exemplary embodiment. 
The point which differs is that, as shown in FIG. 6, a portion 
of the insulation film at an area of the connecting terminal 
electrode 6 is removed. 

In this configuration, the connecting terminal electrode 6 
is disposed on the first substrate 1 without the insulation film 
10 thereover. For the conductive spheres 9" in the sealing 
adhesive 3, aluminum spheres with 9.0 um diameter which 
are likely to deform, are employed. The insulation film 10 on 
the first substrate 1 is 2.0 um thick. The diameter of the glass 
fiber spacers 11 mixed in the sealing adhesive 3 is 6.0 lim. 
As described above, aluminum conductive spheres 9 

which have larger diameter and Smaller compression elas 
ticity than the organic insulation film are employed for 
Securely connecting electrodes even if the electrode pitch of 
both Substrates at an area of the connecting terminal elec 
trode 6 is wide, and also for preventing damage to the 
organic insulation film on the conductorS 5. 

In the third exemplary embodiment, the connecting ter 
minal electrode 6 is easily formed because it is made of the 
Same metal film as the conductor materials. In addition, 
Since the connecting terminal electrode 6 is formed on a 
glass Substrate, connection with the conductive sphereS 9 in 
the Sealing adhesive 3 is further assured. 
AS described above, the present invention eliminates the 

use of conductive paste for connecting the common elec 
trode on the Second Substrate to the connecting terminal 
electrode on the first Substrate. Elimination of the Space 
needed for applying the conductive paste results in offering 
a liquid crystal display panel with a narrower frame. 
What is claimed is: 
1. A liquid crystal display panel comprising: 
a first Substrate comprising a plurality of pixel electrodes, 

a plurality of internal conductors for applying Voltage 
to Said pixel electrodes, a plurality of terminal conduc 
tors for connecting to an electrode connecting terminal; 

a Second Substrate opposite Said first Substrate comprising 
a common electrode, 

a Sealing adhesive containing conductive particles which 
are conductive Spacer particles and non-conductive 
Spacer particles, the Sealing adhesive forming a Spacing 
Strip along Substantially the entire circumference of 
Said Second Substrate for Separating and bonding Said 
first Substrate and Said Second Substrate and Sandwich 
ing a liquid crystal layer between Said first Substrate 
and Said Second Substrate; 

Said internal and terminal conductors formed on Said first 
Substrate; 

an insulation layer formed over Said conductors, wherein 
Said terminal conductors are formed in a region of Said 
Sealing adhesive, 

Said insulation layer has a contact hole for providing 
electrical contact between Said connecting terminal and 
Said terminal conductors at an area where Said terminal 
conductors underlie an extension of Said common 
electrode, and 

there exists, in an area where the Sealing adhesive con 
taining the conductive particles is applied, a portion of 
Said terminal conductors which is overlapping with Said 
insulation layer, Said electrode connecting terminal, 
and Said common electrode, 
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wherein the conducting particles electrically connect the 

electrode connecting terminal with the common elec 
trode at the portion where Said terminal conductors are 
Overlapped, and 

wherein the insulation layer on Said first Substrate has a 
thickness and Said thickneSS is greater than a difference 
between a diameter of at least one of Said conductive 
Spacer particles and a diameter of at least one of Said 
non-conductive Spacer particles. 

2. The liquid crystal display panel as defined in claim 1 
wherein Said Sealing adhesive further contains a plurality of 
cylindrical or spherical non-conductive Spacer particles, said 
Spacer particles Substantially uniformly dispersed at respec 
tively predetermined densities. 

3. The liquid crystal display panel as defined in claim 1, 
wherein at least one said conductive particles contained in 
Said Sealing adhesive has a diameter up to 20% larger than 
a diameter of at least one of Said non-conductive Spacers. 

4. The liquid crystal display panel as defined in claim 1, 
wherein Said conductive particles contained in Said Sealing 
adhesive comprise conductive aluminum spheres. 

5. The liquid crystal display panel as defined in claim 1, 
wherein each of Said conductive particles contained in Said 
Sealing adhesive comprise a resin Sphere coated with a 
metal. 

6. The liquid crystal display panel as defined in claim 1, 
wherein Said insulation layer on Said first Substrate com 
prises an organic material. 

7. A method for fabricating a liquid crystal display panel 
comprising, 

forming a common electrode on a first Substrate 
forming a plurality of terminal conductors on a Second 

Substrate in a region of a Sealing area, 
forming an insulating layer over Said plurality of terminal 

conductors and Said Second Substrate, 
forming a plurality of contact terminals over Said insu 

lating layer 
forming a plurality of contact holes in Said insulation 

layer for electrically connecting Said contact terminals 
with Said plurality of terminal conductors, 

forming a spacing Strip of a Sealing adhesive along 
Substantially the entire circumference of Said Second 
Substrate, 

providing in the Sealing adhesive of at least one of a 
plurality of conductive particles having a first diameter, 
and at least one of a plurality of non conductive 
particles having a Second diameter used as Spacers in 
the Sealing adhesive, and 

electrically connecting the common electrode to the con 
tact terminals via Said conductive particles by bonding 
and pressing the first and Second Substrates together, 

wherein the first diameter is larger than the Second 
diameter, and the insulation layer has a thickness that is 
greater than the difference between the first diameter 
and the Second diameter. 

8. The method according to claim 7 wherein the substrate 
bearing the common electrode includes an orientation layer 
thereon, and wherein the Sealing adhesive is applied adja 
cent Said first Substrate bearing the common electrode along 
a rim thereof as a Strip of adhesive material, Said Strip being 
maintained away from Said orientation layer. 

k k k k k 
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