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(54) [Title of the Invention] Liquid Crystal Display Device 
 
(57) [Abstract] 
[Purpose] As the size of LCD panels increases and 
pixels become smaller, the size and pitch of the 
terminals located around the panels are becoming 
smaller. The terminals provided on such a panel are 
connected to a printed circuit board by TAB, which 
are bonded in place. However, due to differences in 
thermal expansion coefficients, etc., the terminals of 
the panel and the TAB sometimes shift significantly. 
The purpose of the present application is to establish 
the necessary structure to prevent this shift. 
[Constitution] This issue can be solved by providing 
a terminal group (15) connected to address lines 
(14) on one of the pair of glass substrates (10) into 
which liquid crystals have been injected, by 
providing two panel terminals (16) short-circuited to 
each other at both ends of this terminal group, and 
by providing measurement terminals on the printed 
circuit board (13) to measure the resistance value 
between these terminals (16) and the terminals of 
the TAB (11). 
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[Claims] 
[Claim 1] A liquid crystal display device, 
comprising: 
a first terminal group provided on a transparent 
first insulating substrate of one of a pair of 
substrates injected with liquid crystals; 
a second terminal group formed on a second 
insulating substrate having circuit elements and 
wiring connecting the circuit elements; 
a connection means provided with a third 
terminal group and a fourth terminal group 
corresponding, respectively, to the first terminal 
group and the second terminal group for 
electrically connecting the first terminal group 
and the second terminal group,  
the liquid crystal display device characterized in 
that two panel terminals provided at one end of 
the first terminal group are short circuited, 
terminals provided in the second terminal group 
corresponding to the two panel terminals are 
used as measurement terminals for determining 
the quality of connections in the terminal groups, 
and terminals and wiring for connecting the 
panel terminals and the measurement terminals 
are provided in the connection means. 
[Claim 2] A liquid crystal display device, 
comprising at least: 
a plurality of gate lines provided on a 
transparent first insulating substrate; 
a plurality of drain lines provided so as to be 
electrically insulated from the gate lines in the 
direction intersecting the gate lines; 
a switching element and display electrodes 
provided in the region enclosed by the gate lines 
and drain lines; 
an auxiliary capacitance line extended so as to 
partially overlap with the display electrodes; 
a first terminal group electrically connected to 
the gate lines and provided around the 
periphery of the first insulating substrate; 
a second terminal group formed on a second 
insulating substrate having circuit elements and 
wiring connecting the circuit elements; and 
TAB having a third terminal group and a fourth 
terminal group provided to electrically connect 
the first terminal group and the second terminal 
group, respectively, 
the liquid crystal display device characterized in 
that two panel terminals provided at least at one 
end of the first terminal group are short 
circuited, terminals provided in the second 
terminal group corresponding to the panel 
terminals are used as measurement terminals 
for determining the quality of connections in the 
terminal groups, and terminals and wiring for 
connecting the panel terminals and the 
measurement terminals are provided in the 
connection means. 

[Claim 3] The liquid crystal display device 
according to claim 2, wherein auxiliary 
capacitance signals are supplied to the panel 
terminals, which are electrically connected to 
the auxiliary capacitance line. 
[Claim 4] A liquid crystal display device, 
comprising at least: 
a plurality of gate lines provided on a 
transparent first insulating substrate; 
a plurality of drain lines provided so as to be 
electrically insulated from the gate lines in the 
direction intersecting the gate lines; 
a switching element and display electrodes 
provided in the region enclosed by the gate lines 
and drain lines; 
an auxiliary capacitance line extended so as to 
partially overlap with the display electrodes; 
a first terminal group electrically connected to 
the gate lines and provided around the 
periphery of the first insulating substrate; 
a second terminal group formed on a second 
insulating substrate having circuit elements and 
wiring connecting the circuit elements; and 
TAB having a third terminal group and a fourth 
terminal group provided to electrically connect 
the first terminal group and the second terminal 
group, respectively, 
the liquid crystal display device characterized in 
that two panel terminals provided at both ends 
of the first terminal group are short circuited, 
terminals provided in the second terminal group 
corresponding to the two panel terminals are 
used as measurement terminals for determining 
the quality of connections in the terminal groups, 
terminals and wiring for connecting the panel 
terminals and the measurement terminals are 
provided in the connection means, an auxiliary 
capacitance signal line extended on the second 
insulating substrate is connected to the 
measurement terminals at both ends, and the 
corresponding panel terminals are electrically 
connected to the auxiliary capacitance line. 
[Claim 5] A liquid crystal display device, 
comprising at least: 
a plurality of gate lines provided on a 
transparent first insulating substrate; 
a plurality of drain lines provided so as to be 
electrically insulated from the gate lines in the 
direction intersecting the gate lines; 
a switching element and display electrodes 
provided in the region enclosed by the gate lines 
and drain lines; 
an auxiliary capacitance line extended so as to 
partially overlap with the display electrodes; 
a first terminal group electrically connected to 
the drain lines and provided around the 
insulating substrate, 

IPR2025-01412 
BOE EXHIBIT 1006 

Page 8 of 15



(3)                                              JP H06-043473 A 
 

a second terminal group formed on a second 
insulating substrate having circuit elements and 
wiring connecting the circuit elements; and 
TAB having a third terminal group and a fourth 
terminal group provided to electrically connect 
the first terminal group and the second terminal 
group, respectively, 
the liquid crystal display device characterized in 
that two panel terminals provided at one end of 
the first terminal group are short circuited, 
terminals provided in the second terminal group 
corresponding to the two panel terminals are 
used as measurement terminals for determining 
the quality of connections in the terminal groups, 
and terminals and wiring for connecting the 
panel terminals and the measurement terminals 
are provided in the connection means. 
[Claim 6] The liquid crystal display device 
according to claim 4, wherein signals from 
opposing electrodes provided on an opposing 
substrate facing the insulating substrate are 
supplied to the panel terminals, which are 
electrically connected to the opposing 
electrodes. 
[Detailed Description of the Invention] 
[0001] 
[Technical Field of the Invention] The present 
invention relates to a liquid crystal display 
device, and more specifically to a configuration 
for determining the quality of connections of fine 
pattern terminals around a liquid crystal panel. 
[0002] 
[Prior Art] Liquid crystal displays have become 
very popular due to their light weight, thin size, 
and low-power consumption characteristics. 
Screen sizes are becoming larger, while pixel 
sizes and pitches are becoming smaller. In view 
of these circumstances, various connection 
techniques for pixel electrodes and drive circuits 
have been considered, such as tape automated 
bonding (TAB). At the present time, TAB has 
been primarily implemented for drive circuit ICs, 
but there are also connections that incorporate 
ICs into the panel itself. This is known as COG, 
and it is becoming possible to use 
semiconductor technology to form circuits using 
a-Si, p-Si, or some other type of silicon in 
conjunction with the TFT formation process. 
[0003] However, it is impossible to apply this to 
everything, and some elements will be required 
on the printed circuit board. In addition, it will 
continue to be necessary to connect liquid 
crystal display panels and printed circuit boards 
using connection methods such as TAB. For 
example, JP H04-37758 A describes in detail a 
connection configuration of a liquid crystal 
display panel, a printed circuit board, and TAB. 
[0004] 

[Problem to Be Solved by the Invention] The 
number of terminals in liquid crystal display 
panels has increased as screens have become 
larger, and there is a trend toward smaller 
terminal sizes and terminal pitches. As a result, 
it is now common to use anisotropic conductive 
films containing conductive balls for connections. 
However, it is extremely difficult to manage the 
quality of these connections, and delamination 
strength and extent of crushed particles mixed 
into the conductive film alone are insufficient. In 
addition, when conductive film expands 
significantly during heat treatment in the 
connection process, the terminals on both sides 
of the TAB sometimes shift significantly from the 
corresponding terminals on the liquid crystal 
panel. This is due to the materials used in the 
liquid crystal display panel and TAB, which have 
very different thermal expansion coefficients, 
and cause a significant decrease in the yield of 
finished products. 
[0005] 
[Means for Solving the Problem] In view of 
these circumstances, first, the present invention 
solves this problem by providing two short-
circuited panel terminals at one end of a 
terminal group on the first insulating substrate 
and providing measurement terminals on a 
second insulating substrate corresponding to 
these panel terminals. 
[0006] Second, the present invention solves 
this problem by providing two short-circuited 
panel terminals on at least one end of a first 
terminal group, which are gate terminals in 
contact with the gate lines provided on the first 
insulating substrate, and providing 
measurement terminals corresponding to these 
panel terminals on the second insulating 
substrate. Third, the present invention solves 
this problem by providing a means for supplying 
an auxiliary capacitance signal to these panel 
terminals, which are electrically connected to 
auxiliary capacitance lines. 
[0007] Fourth, the present invention solves this 
problem by providing two short-circuited panel 
terminals at both ends of a first terminal group, 
which is composed of gate terminals that 
contact the gate lines provided on the first 
insulating substrate, providing measurement 
terminals connected to auxiliary capacitance 
signal lines on the second insulating substrate 
corresponding to these panel terminals, and by 
contacting these panel terminals with auxiliary 
capacitance lines provided on the first insulating 
substrate. 
[0008] Fifth, the present invention solves this 
problem by providing two short-circuited panel 
terminals on at least one end of the first 
terminal group, which is composed of drain 
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terminals that contact drain lines provided on 
the first insulating substrate, and by providing 
measurement terminals on a second insulating 
substrate corresponding to these panel 
terminals. Sixth, the present invention solves 
this problem by providing a means for inputting 
signals from an opposing electrode substrate to 
the panel terminals, and by contacting the 
opposing electrodes. 
[0009] 
[Operation] Generally, anisotropic conductive 
resins contain flexible conductive balls 
consisting of resin balls coated with a metal film. 
However, metal balls of, for example, Cu or C 
may be used instead of these balls. There are 
various particle sizes, for example, 5 μm, and if 
the panel terminal size is 3 mm (vertical) × 100 
μm (horizontal), then dozens of resin balls will 
be placed on this panel. 
[0010] If the size of the panel terminals in a 
liquid crystal display panel and the size of the 
TAB terminals connected to these terminals are 
the same, and the area is 3 × 105 μm2, then 
there are 50 resin balls here. If the resistance 
at this time is 100, when the terminals shift by 
half in the horizontal direction, the 
superimposed area also is half, and the 
resistance becomes 200. Therefore, if the panel 
terminals in contact with each other shift 
horizontally by half, a resistance of 400 will 
occur due to the pair of panel terminal 
resistances of 200. 
[0011] Therefore, measurement terminals are 
provided on the second insulating substrate, 
which is easier to measure, and by measuring 
here, it is possible to determine whether or not 
the terminals are misaligned. In addition, by 
connecting the short-circuited panel terminals 
to auxiliary capacitance lines, composed, for 
example, of ITO with relatively high resistance, 
it is also possible to detect vertical displacement. 
For example, if the TAB terminals shift toward 
the display region (toward the inside), the 
resistance value decreases, and if they shift in 
the opposite direction, the resistance value 
increases. 
[0012] 
[Examples] An embodiment of the present 
invention will now be described with reference 
to FIG. 1. The configuration in this figure is, 
from the left, a first insulating substrate (10), a 
connecting means (11), and a second insulating 
substrate (13). The first insulating substrate 
(10) can be, for example, a glass substrate, and 
a dot matrix, that is, a simple matrix of STN or 
TN, or an active matrix of TFT or MIM, for 
example, is formed on this substrate. FIG. 1 
shows the first insulating substrate when TN is 
used, and FIG. 2 shows the first insulating 

substrate when TFT is used. The regions 
enclosed by the outer dotted lines indicate the 
positions where the opposing substrate is 
bonded. 
[0013] The connecting means is a flexible 
substrate, generally TAB, with terminals 
provided at both ends. Here, the rectangular 
shape indicates a drive IC chip. However, when 
COG or semiconductor technology is used 
directly on a glass substrate to create a device, 
this chip is omitted. The second insulating 
substrate (13) can be, for example, a printed 
circuit board, on which other necessary 
elements and wiring are provided, and 
connectors can be provided for mounting, for 
example. 
[0014] To explain FIG. 1 in greater detail, the 
glass substrate (10) has, for example, address 
lines (or data lines) (14) arranged in a 
staggered pattern using, for example, ITO, and 
address terminals (15) are provided in contact 
with the lines (14) in the direction of extension. 
In Figure 1, two address terminal groups are 
provided on the right side and left side, and two 
electrically short-circuited panel terminals (16) 
are provided on both sides of each address 
terminal group. Data lines and data terminals 
(17) connected to these lines are provided on 
the two upper and lower side edges of the glass 
substrate (10) and the glass substrate 
(opposing substrate) facing it. These are divided 
into two groups and arranged in a staggered, 
alternating pattern. Two panel terminals (16) 
are provided on both sides of the terminal group. 
For the sake of clarity, only the data terminals 
are shown in the figure. In addition, an 
alignment film composed, for example, of 
polyimide film is provided in the inner region 
enclosed by the dotted lines (display region) 
into which the liquid crystals have been injected. 
[0015] The data lines (or address lines) 
connected to the data terminals (17) are 
provided in the outer dotted line portion of the 
opposing substrate and extend in a direction 
perpendicular to the address lines (14). 
Similarly, an alignment layer is provided in the 
display region of the opposing substrate. The 
connecting means (11) is a flexible substrate, 
such as TAB. This TAB is provided with four 
address terminal groups, four data terminal 
groups, and eight panel terminals provided 
around these terminal groups. Terminals are 
provided on the left and right sides of the 
connecting means, and wiring connecting these 
terminals and IC chips, if necessary, is provided 
between them. The left-side terminals are 
connected to address terminals, and so are 
essentially the same size and pitch, and the 
right-side terminals are connected to the second 
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insulating substrate, and so also have 
essentially the same size and pitch. 
[0016] Here, the terminals that come into 
contact with each other may differ in the 
longitudinal direction, and the pitch is slightly 
smaller than that of the TAB, taking into account 
the difference in thermal expansion coefficients 
between the TAB and the glass substrate or 
printed circuit board. The second insulating 
substrate (13) can be, for example, a printed 
circuit board, and this substrate is provided with 
wiring, through holes, and elements (ICs, 
resistors, capacitors, connectors, etc.). The TAB 
is then folded back and connected to the printed 
circuit board. Terminals corresponding to the 
right side of the TAB are provided on the printed 
circuit board, and measurement terminals 
electrically connected to the panel terminals via 
the TAB are provided. 
[0017] The present invention is characterized 
by two short-circuited panel terminals (16). 
These panel terminals are connected to wiring 
via left-side terminals of the TAB (11), and the 
right ends of the wiring extend to the right edge 
of the TAB and are connected to the terminals. 
Since a connection to a drive IC is not necessary 
here, they extend as shown by the dotted lines 
(18). In the present embodiment, the second 
insulating substrate (13) and the TAB (11) are 
connected by solder, so even if there is a slight 
misalignment, almost no resistance is 
generated. Therefore, by providing a probe for 
resistance measurement between the 
measurement terminals corresponding to the 
panel terminals, it is possible to measure the 
resistance between the panel terminals and the 
TAB. 
[0018] Generally, the anisotropic conductive 
resin that connects the panel terminals and the 
TAB contains flexible conductive balls consisting 
of resin balls coated with a metal film such as 
Ni. However, metal balls of, for example, Cu or 
C may be used instead of these balls. Various 
particle sizes are possible, but if the particle size 
is 5 μm and the panel terminal size is 3 mm 
(length) × 100 μm (width), then dozens of resin 
balls will be placed on the panel terminals. 
[0019] For example, if the area of the panel 
terminals and the TAB terminals is 3 × 105 μm2, 
there are 50 resin balls here. If the resistance 
at this time is 100 and terminals shift by half in 
the horizontal direction, the superimposed area 
will be halved, and the resistance will become 
200. Therefore, if the panel terminals that are 
in contact with each other are shifted 
horizontally by half as described above, a 
resistance of 400 will be generated after adding 
a resistance of 200 for each panel terminal. 

[0020] Therefore, measurement terminals are 
provided on the second insulating substrate, 
which is easier to measure, and by measuring 
here, it is possible to determine whether or not 
the terminals are misaligned. However, it is also 
possible to measure this by placing a probe on 
the right side TAB terminal. Panel terminals are 
preferably provided on both sides of the 
terminal group so that it can be determined 
which side has shifted, but they may also be 
provided on only one side. Also, an anisotropic 
conductive resin can be used instead of solder 
to connect the TAB and the second insulating 
substrate. 
[0021] Next, an embodiment using a TFT will be 
explained with reference to FIG. 2. The liquid 
crystal panel shown in FIG. 2 is composed of a 
transparent first insulating substrate (30) and a 
transparent opposing substrate facing each 
other, with liquid crystals injected between them. 
First, a transparent first insulating substrate 
(30) is provided, such as a glass substrate. A 
layer of Cu containing 500Å Cr and 1% Fe is 
deposited on this glass substrate (30) to a 
thickness of 1500Å, and gate and auxiliary 
capacitance electrodes are provided. Ta and Al 
can also be used. Anodizing the surface of Al 
improves pressure resistance. Gate lines 
integrated with gates and auxiliary capacitance 
lines integrated with the auxiliary capacitance 
electrodes are provided in parallel. For the sake 
of simplicity, the gates and gate lines are 
omitted in the figure, and only the auxiliary 
capacitance lines (31) are shown. The gate lines 
are electrically connected to four gate terminal 
groups provided on the left and right sides. The 
terminals may be formed by extending the gate 
lines directly to form terminals or by providing 
contacts using a different material (for example, 
Ni-plated ITO) separate from the gate lines. 
[0022] Next, an insulating layer such as a silicon 
nitride film (SiNx) is formed over the entire 
surface, followed by a two insulating layers 
consisting of SiO2 and SiNx. A non-doped 
amorphous silicon film and an N+-type 
amorphous silicon film are stacked in the region 
corresponding to the TFT on the SiNx film. This 
N+-type amorphous silicon film is provided in 
the source and drain regions, so the channel 
region is removed. 
[0023] Al drain electrodes are provided on the 
upper layer of this N+-type amorphous silicon 
film corresponding to the drain region, and drain 
lines integrated with these drain electrodes 
extend in a direction intersecting the gate lines. 
These drain lines extend to four drain terminal 
groups provided on the upper and lower side 
edges and, like the gate terminals, may serve 
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as terminals or may contact separately provided 
drain terminals (33). 
[0024] Also, Al source electrodes are provided 
on the N+-type amorphous silicon film 
corresponding to the source region, and display 
electrodes electrically connected to these source 
electrodes are provided in the region 
surrounded by the drain lines and gate lines. An 
alignment film is provided over the entire upper 
layer. Here, drain lines and gate lines extend 
alternately on opposite sides, but they may 
extend on one side and have terminals on two 
sides. 
[0025] Next is a transparent opposing substrate. 
This substrate is provided in the rectangular 
portion indicated by the dotted lines (34) on the 
outer side, and a light-shielding film composed 
of Cr is provided in the portions outside the 
display electrodes. Opposing electrodes for 
performing liquid crystal display with the display 
electrodes and an alignment film are provided. 
An adhesive is applied to either the substrate 
(30) or the opposing substrate, and the two are 
bonded together at a predetermined interval via 
a spacer, with liquid crystal injected inside. Here, 
the rectangular region indicated by the dotted 
lines is the region in which the liquid crystals are 
injected. Black-coated squares (35) are 
provided on the first insulating substrate (30) 
and are electrically connected to the opposing 
electrodes on the opposing substrate. 
[0026] When using a COG structure, drive LSI 
chips and other components may be placed face 
down around the periphery of the large first 
insulating substrate. The first insulating 
substrate is substantially the same size as the 
display region, and a large opposing substrate 
is provided, with the lines extended via 
conductive spacers or anisotropic conductive 
resin. The drive LSI chips and other components 
may be mounted face-down in this region. 
Alternatively, instead of COG, semiconductor 
technology may be used to directly fabricate 
devices on a large glass substrate. In particular, 
when COG mounting is performed or 
semiconductor devices are fabricated on the 
opposing substrate, the first insulating 
substrate is not subjected to heat, thereby 
preventing deterioration of the characteristics of 
the TFTs formed on the first insulating substrate. 
[0027] Next, a printed circuit board (36) made 
of, for example, glass epoxy resin, and a circuit 
pattern are formed on at least one surface. In 
the present application, through-holes are 
formed in the substrate, circuit patterns are 
provided on both sides, and semiconductor 
chips and resistors molded in resin are fixed by, 
for example, soldering. This printed circuit 
board (36) is hollow in the center for use in an 

LCD projector. Connectors are provided on the 
back side of the printed circuit board in FIG. 2. 
[0028] Also, two TABs (37) like the one shown 
in FIG. 2 may be provided on each side edge. 
This number is not limited, and one may be 
provided on each side edge, or three or more 
may be provided on each side edge. Also, a 
drive LSI chip (38) is bonded face-down to this 
TAB. As mentioned earlier, when transistors and 
circuits are built directly onto a glass substrate 
using semiconductor technology, such as COG, 
there is no need for a TAB with a drive IC, and 
wiring on a flexible substrate may simply be 
used. 
[0029] A feature of the present invention is that 
panel terminals (39) are provided at both ends 
of a gate terminal group (32) and a drain 
terminal group (33) and are short-circuited with 
each other. The panel terminals (39) are 
electrically connected to the measurement 
terminals (41) of the printed circuit board (36) 
via wiring (40) in the TAB (37). In addition, 
auxiliary capacitance signals are applied to the 
wiring (42). 
[0030] In addition, terminals (or wiring serving 
as terminals) are provided on the left and right 
sides of the TAB, and the panel side is connected 
to the printed circuit board side by anisotropic 
conductive resin or solder. As in the previous 
example, this enables any deviation to be 
detected by placing a probe on the measuring 
terminals (41). Here, the panel terminal on the 
gate terminal side is in contact with an auxiliary 
capacitance line, and the panel terminal on the 
drain terminal side is in contact with an 
opposing electrode, but since the resistance 
values are fixed, the deviation can be detected 
without any problems by taking these resistance 
values into account. 
[0031] The second aspect of the present 
invention uses the panel terminals as terminals 
for auxiliary capacitance and terminals for 
opposing electrodes. Previously, auxiliary 
capacitance terminals and opposing terminals 
could only be provided one at a time, which 
caused problems with voltage fixation. However, 
by supplying signals from 16 terminals, this 
device is able to supply stable voltage. Although 
the panel terminals may not be used for any 
purpose other than as terminals, this 
configuration allows them to be used more 
effectively. 
[0032] 
[Effects of the Invention] As is clear from the 
above explanation, whether the matrix is a 
simple matrix or an active matrix, by providing 
panel terminals that are short-circuited to each 
other at both ends of the terminal group, an 
increase in the resistance value due to 
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misalignment of the terminals of the connecting 
means and the first insulating substrate can be 
detected using the connecting means or the 
second insulating substrate. This makes it easy 
to manage the bonding process. Also, as 
bonding failures can occur at both ends of the 
connection means depending on the alignment 
during bonding, further improvement in 
accuracy can be realized by providing panel 
terminals at both ends of the terminal group. 
[0033] When using an active matrix, the signal 
supply terminals for auxiliary capacitance 
electrodes and opposing electrodes can be 
shared. Also, because short-circuited panel 
terminals are provided for each terminal group, 
the number of supply portions increases 
depending on the number of connections, 
thereby realizing a more stable supply of signals. 
Although not discussed in the examples, not all 
panel terminals on the gate terminal side or 

drain terminal side are used. For example, ones 
on the right side of the panel can be used to 
supply signals to the auxiliary capacitance line, 
while ones on the left side can be used as rescue 
terminals. In this case, the rescue terminal must 
be in contact with a rescue line extending 
around the display region. 
[Brief Description of the Drawings] 
[FIG. 1] FIG. 1 is an assembly diagram for the 
liquid crystal display device of the present 
invention. 
[FIG. 2] FIG. 2 is an assembly diagram for the 
liquid crystal display device of the present 
invention. 
[Reference Numbers] 10, 30: First insulating 
substrate 
11, 37: Connecting means 
13, 36: Second insulating substrate 
16, 39: Panel terminal 
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[FIG. 1] 
 

 
[FIG. 2]  
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