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BACKGROUND ART

Previously, there have been known methods for mounting semiconductor devices in an
electronic apparatus, for example, what is called a TAB (Tape Automated Bonding) method for
connecting tape carrier packages, on each of which semiconductor devices are mounted, at a
time collectively by using TAB technology and a COG (Chip-on-Glass} method for directly
connecting semiconductor devices to interconnecting wires or lines, the pattern of which is
formed on a glass substrate.

" In the case of a liquid crystal display, it is usual to connect a driving semicdnductor chip to the
. peripheral part of the panel of the liquid crystal display, which consists of X-electrodes and Y-
electrodes of a matrix structure, by using the TAB method. However, in this case, input and

output lines of semiconductor devices are formed on the same surface of a TAB package.

{Moreover, each TAB package is mounted on the outsxde of the crystal liquid panel. Thus, the
‘mounting area becomes very large. Further, what is called a large frame portion, namely, what

is called a large dead -area is formed in the peripheral part of the liquid crystal display portion.
Consequently, the liquid crystal display has a problem in that the entire liquid crystal display is
large in size and relatively, the displaying area becomes small.

Furthermore, a separate driving circuit board provided with an input bus line for supplying an
input signal and electric power to the semiconductor devices of each TAB package is
necessary. Thus, the liquid crystal display has a problem in that the dead area is further
expanded and the cost increases.

Moreover, in the case of directly mounting the driving semiconductor devices on the surface of
the liquid crystal panel by performing the COG method, the patterns of the input and output
lines or the like are formed on the surface of the peripheral part of the liquid crystal are formed.
As a result, the mounting area of the liquid crystal panel becomes large. Similarly as in the case
of employing the TAB method, the dead area becomes very large. Additionally, the liquid crystal
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established between the output lines and terminais and between the input lines and terminals
through via holes 64.

Thereby, a driving circuit board to be connected to the TAB board becomes unnecessary.
Consequently, the mounting area becomes small. Moreover, the entire liquid crystal display can
be small-sized and thinned. Furthermore, the reliability can be improved by reducing the number
of connection points.

This laminated circuit board, however, has the following problems. Namely, the manufacturing
cost becomes high because interlayer connections are made among a large number of output
lines and terminals, usually, among output lines and terminals of 80 to hundreds per

" semiconductor device through via holes, and that the mounting area of the circuit board
becomes large because a large number of via holes are boted therein. Further, owing to the fact
that the multilayer structure has at least three layers, the manufacturing process becomes
complex and the manﬁfacturing cost is increased. Moreover, the liquid crystal display equipped
with the LSl can not be sufficiently thinned. Furthermore, because of the difficuity in ’
processing, it is difficult to realize a fine pitch of the output lines, which is no more than, for
example, 150 um. Therefore, there has been a fear that the {aminated circuit board can not
sufficiently meet the demand for the downsizing of electronic equipment.

Accordingly, an object of the present invention is to provide a structure and a method for
mounting semiconductor devices, by which interlayer connections established through via holes
are partly or completely avoided on a circuit board, on which the semiconductor devices are
mounted, to reduce the mounting area, and by which intermediate conductive layers for
furnishing the circuit board with input and output lines and bus lines are eliminated from the
circuit board to decrease the thickness thereof, whereby the demand for compact equipment or
for the downsizing of the equipment can be met, and the manufacturing process can be
simplified and the manufacturing cost can be reduced.

Further, another object of the present invention is to provide a liquid crystal display in which
the frame area is minimized. namely, the area of the dead area of the liquid crystal panel
thereof, when mounting a driving LS! thereto, whereby the displaying area thereof can be



26 and 27, in the case of this lamnated circuit board 55, input |lines 57,
output lines 58 and input termnals 59 are forned on a surface thereof, to
a predeterm ned position at which a driving LSI 56 is connected. Further,
output termnals 62 for connection to a connecting termnal 61 of a liquid
crystal panel 60 is forned on the back surface thereof. Mreover, input bus
lines 63 or the like are provided in internmediate | ayers. Interl ayer
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In accordance with a first embodiment of the present invention, in each of the circuit boards,

the output lines, the output terminals and the input lines are formed on the surface on which

the semiconductor device is mounted. The input terminals and the input bus lines are formed on

the surface opposite to the semiconductor-device mounting surface. Moreover, a via hole for

connecting each of the input terminals to a corresponding one of the input lines is bored in each

of the circuit boards. Furthermore, a bus line path for connecting the semiconductor devices of
. the adjoining circuit boards is constituted by the input bus [ine.

In this case, in addition to the input bus line, a second input bus line is formed in the
semiconductor-device mounting surface by connecting the two sets of the input lines with each
other through the terminal of the semiconductor device. Further, in the case where the inside of
the semiconductor device is divided into a plurality of blocks, the same signal can be supplied
to each of the blocks through the two sets of the input lines and the input terminals, separately.
Moreover, there may be provided a cascade connection by which an output of the
semiconductor device corresponding to the signal input from one of the sets of the input lines is
sent to the semiconductor device of another circuit board through the other of the sets of the
input lines and is then output from the latter semiconductor. Further, such connections among

" the semiconductors, the two sets of the input terminals and the input terminals can be suitably
combined with each other, if necessary.

Moreover, in accordance with a second embodiment of the present invention, in each of the
circuit boards, the input lines, the input terminals and the output lines are formed on the
surface on which the semiconductor device is mounted. The output terminals are formed on the
surface opposite to the semiconductor-device mounting surface. Furthermore, a.via hole for
connecting each of the output terminals to a corresponding one of the output fines is bored in
each of the circuit boards. Further, an input bus line is formed by connecting the two sets of
the input lines, which are connected to the sets of the input terminals, with each other through



Accordingly, an object of the present invention is to provide a structure
and a nethod for nounting sem conductor devices, by which interlayer
connections established through via holes are partly or conpletely avoi ded
on a circuit board, on which the sem conductor devices are nounted, to
reduce the nounting area, and by which in;g[nediate conductive |layers for
furnishing the circuit board with input and output lines and bus |ines are
elimnated fromthe circuit board to decrease the thickness thereof,
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in accordance with the present invention, with the aforementioned configuration, the number of
via holes to be formed in the circuit board can be reduced. Alternatively, the via holes can be
excluded therefrom. Moreover, the. mounting area of the circuit board can be small. The
thickness thereof can be decreased.

Further, in accordance with still another embodiment of the present invention, a plurality of
semiconductor devices can be mounted on each of the aforementioned circuit boards. A
plurality of semiconductor devices can be simultaneously connected to one another in one
connecting process by mounting such circuit boards in an electronic apparatus.

Moreover, in accordance with the present invention, there is provided a method for mounting a
semiconductor device in an electronic apparatus. This method is characterized by comprising
the step of preparing a circuit board having a semiconductor device mounted on one of the
surfaces thereof, input and output lines for the semiconductor device and one of input and
output terminals provided on the same surface, and the other of the input and output terminals
provided on the other of the surfaces thereof, wherein the other of the input and output
terminals is connected through a via hole to the corresponding input or output line provided on
the one of the surfaces, and wherein an input bus line and the input terminal are provided on
the same surface. This method is characterized by further comprising the step of mounting the
circuit board in the electronic apparatus by connecting the output terminal to a corresponding
terminal of the electronic apparatus.

Furthermore, in accordance with the present invention, there is provided a method for mounting
a semiconductor device in an electronic apparatus, which comprises the step of preparing a
circuit board having a semiconductor device mounted on one of the surfaces thereof and input
and output lines for the semiconductor device, input and output terminals and an input bus line
provided on the same surface and the step of packaging the circuit board in the electronic
apparatus by connecting the output terminal to a terminal of the electronic apparatus.



gets of the input lines, a set of output termnals connected to the set of
the output lines, and an input bus line interconnecting the sets of the
i nput termnals, and characterized in that the output term nal of each of
the circuit boards is connected to a corresponding term nal of the
el ectroni c apparatus and that each of the_circuit boards is connected with
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a plan view of a liquid crystal display to which the structure of the first
embodiment of the present invention for mounting semiconductor devices is applied;

FIG. 2 is a plan.view of a circuit board used in the liquid crystal display of FIG. 1;

FIG. 3 is a partially enlarged sectional view taken on line llI-lll of FIG. 1 for illustrating how
the circuit board of the first embodiment is connected to an LCD cell;

FiG. 4 is a sectional diagram for illustrating an example of the modification of the circuit
board of the first embodiment similarly as in the case of FIG. 3;

FIG. 5 is a partially enlarged diagram for illustrating how adjoining circuit boards of the liquid
crystal display of FIG. 1 are connected to each other;

FIG. 6 is a partially enlarged diagram for illustrating another embodiment connecting circuit
boards with each other by means of an FPC (Flexible Printed Circuit), similarly as in
the case of FIG. b;

FIG. 7 is a sectional diagram for illustrating how the circuit board of the second embodiment
is connected to an LCD cell, similarly as in the case of FIG. 3;

FIG. 8 is a sectional diagram for illustrating an example of a modification of the second
embodiment;

FIG. 9 is a plan view of a circuit board of a third embodiment of the present invention, on
which two LCD driving LSls are mounted:;



knput lines and is then output fromthe latter sem conductor. Further, such
connections anong the sem conductors, the two sets of the input termnals
and the input termnals can be suitably conbined with each other, if
necessary. Moreover, in accordance with a second enbodi ment of the present
I nvention, in each of the circuit boards, the input lines, the input
termnals and the out'put lines are forned ofi-the surface on which the

sem conductor device is nounted. The output terminals are formed on the
surface opposite to the sem conductor-device nounting surface. Furthernore,
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I nput i ne V\'hbh 1 5 heis %tslggtto vuew of the circuit board, taken on line XII-XIl of FIG. 12;

FIG. 14 is a sectional diagram for illustrating how the circuit board of the fourth embodiment
is connected to an LCD celi;

FIG. 15 is a sectional diagram for illustrating an example of a modification of the circuit board
of the fourth embodiment, similarly as in the case of FIG. 13;

FIG. 16 is a sectional diagram for illustrating how the circuit board of FIG. 15 is connected to
an LCD cell;

FIG. 17 is a sectional view of a circuit board, which is another example- of a modification of
the fourth embodiment, taken on line XVI-XVI of FIG. 12;

FIGS. 18(a) and 18(b} are a plan view and a side view for illustrating how adjoining circuit
boards are connected with one another when a plurality of circuit boards of the

modification of FIG. 17 are connected to an LCD cell;

FIGS. 19(a) to 19(c) are sectional views of other examples of modifications of the circuit board
of the fourth embodiment;

FIG. 20 is a perspective view of a further embodiment of the present invention for connecting
a plurality of circuit boards to an LCD cell;

FIG. 21 is a perspective view of an example of a modification of the embodiment of FIG. 20;
FIG. 22 is a plan view of the displaying portion and the dead area of a liquid crystal display;

FIG. 23 is a sectional view of an electronic printer in which a driving LS! is mounted by
applying the first embodiment of the present invention;

FIG. 24 is a sectional view of an electronic printer using the circuit board of the fourth
embodiment, similarly as in the case of FIG. 23;



the input termnals through the termnals of the sem conductor device.
Moreover, a bus line path for connecting the sem conductor devices of the
adjoining circuit boards with each other is constituted. In this case, it
goes wi thout saying that there may be provided the aforenentioned cascade
connection. In accordance with the present_invention, wth the _

af orementi oned configuration, the nunmber of-via holes to be forned in the
circuit board can be reduced. Alternatively, the via holes can be excl uded
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cor r espondiFgher, as will be described later, an X-side liquid crystal driving LS 4 is mounted on each of
the circuit boards 3 connected to the top and bottom sides of the LCD cell 2 and, on the other
hand, a Y-side liquid crystal driving LS! 4 is mounted on each of the circuit boards 3 connected
to the left side thereof. Moreover, a link substrate 5 for connecting the input bus line of the
circuit board provided on X-side with the input bus line of the circuit board provided on Y-side
is provided in each of the upper left corner portion and the lower left corner portion of the LCD
cell 2. Moreover, a cable 6 for supplying electric power and a power signal to each of the
circuit boards is connected to the link substrate 5 provided on the iower left portion of the LCD

cell 2.

T

The circuit board 3 is made of a relatively hard material such as ceramics, glass epoxy resin or
polyimide resin and is shaped like a long and narrow rectangle elongated in the longitudinal
direction as illustrated in FIG. 2. A liquid crystal driving LS! 4 similarly shaped like a fong and
narrow rectangle is mounted on a lower half of a surface 7 of the circuit board 3 at an almost
central position in the longitudinal direction thereof through a face down bonding. Naturally, in
another embodiment, an LS! having an outline shape other than a rectangle, for instance, a

- substantially square shape may be used, if necessary. The outline form of the circuit board 3
may be changed correspondingly. Further, depending on conditions or requisites for use, for
example, when the contents of data to be displayed on the liquid crystal display are increased
and thus the frequency of a signal representing the data becomes high, it may become
necessary to provide an electric grounding layer in the circuit board 3. In such a case, an
electrically conductive layer is provided in the circuit board 3 as the grounding layer.

On an upper half of the LS| mounting surface, namely, the surface 7 of the circuit board 3, a
set of output terminals 8, the number of which is equal to that of the output terminals of the
LSl 4, are formed in line at a constant pitch along the top side in the longitudinal direction
thereof and are connected to corresponding output lines 9 provided between the surface 7 and
the LSt 4, respectively. Usually, the pitch of the output terminals 8 is about 100 to 200 ym or



.
termnal of the electronic apparatus. Furthernore, in accordance with the
present invention, there is provided a nethod for nounti.ng a sem conductor
device in an el ectroni c apparatus, which conprises the step of preparing a
circuit board having a sem conductor device nmounted on one of the surfaces
thereof and input and output lines for the sem conductor device, input and
out put terminals.'and an input bus |line pro%fded on the sanme surface and the
step of packaging the circuit board in the el ectronic apparatus by
connecting the output terminal to a termnal of the el ectronic apparatus.
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the via holes 13 is 100 um and may be suitably changed, if necessary. Further, the pattern of
input bus lines 14 for connecting each of the input terminals 11 provided on the left side
portion and the input terminals 11 provided on the right side portion with each other is formed
on the back surface of the circuit board 3.

In the case of this embodiment, the left and right sets of the input terminals 11 are connected
to the input terminals of the LS! through the input lines 12, as illustrated in this figure. Thus,
each of the input terminals 11 provided on the left side portion of the circuit board 3 and the
corresponding one of the input terminals 11 provided on the right side portion thereof are
connected with each other through the input lines 12 by way of the input terminals of each of
the LS!, so that second input bus lines consisting of the input lines 12 are-provided on the LSI
mounting surface 7 of the circuit board in addition to and parallel to the input bus lines 14
provided on the back surface 10 thereof. Consequently, the mput bus lines of all of the circuit
boards 3 can have a small resistance. .

Moreover, in the case where the LS! 4 is of the long, narrow and slim type as illustrated in FIG.
2, the inside thereof may be divided into, for example, left and right blocks and sometimes an
LS! input terminal is provided in each of the blocks, separately. In such a case, the LSI input
terminal of each of the blocks is connected to the closer one of the left and right input terminals
11 through the input lines 12. Thus the same signal is supplied to the LSls from the left or right
input terminal, independently. Moreover, in accordance with this embodiment, the input
terminals 11 provided on the left side portion are connected with the LS| through the input lines
12 provided on the left side portion and, further, outputs of the LSls are connected with the
input terminals 11 provided on the right side portion through the input lines 12 provided on the
right side portion, whereby a cascade connection for connecting LSIs of adjoining left and right
circuit boards in series may be ap_plied thereto.

Practically, these embodiments may be appropriately combined with one another according to
the requirements of the configurations of the circuit boards and the LSls. For example, an
embodiment may be constituted as follows. Namely, a part of the inside of the LSl 4 (for
instance., a power supply system) is divided into blocks. A part of signals are input from the
input terminals and lines provided on the left and right side portions, separately, and another



Thereby, the frame portion fornmed on the outside of the displaying portion
of the Iiquid crystal panel can be reduced. Thus the displaying portion can
be substantially enlarged. Consequently, a conpact liquid crystal display
suitable for the downsizing thereof can be obtai ned. BRI EF DESCRI PTI ON OF
DRAWNGS FIG 1 is a plan view of a liquid crystal display to which the
structure of the first enbodi ment of the p®esent invention for nounting
sem conductor devices is applied; FIG 2 is a plan view of a circuit
board used in the liquid crystal display of FIG 1; FIG 3 is a partially
enl arged sectional view taken op line -111 of FIG 1 for illustratin
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the case of cbhdisting; ofFtheiefd and irighRinpay lined dodnedteld awige dnéleRghéndy @lay of the input
i1l ustrati ng. hmissHRL Pgng circuit boards of the liquid crystal display of
FIG 1 are connectedt to each other; FIG 6 is a partially enlarged
diagramfor illustrating another enbodi nent connecting circuit boards wth
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via holes 13 are formed by using AgPd, Ag and Cu as materials of a base and by plating the
base with Ni-Au, Sn or the like, if necessary. Moreover, if necessary, the surfaces of the via
holes 13 are coated with a solder resist. Furthermore, the LS! 4 mounted on the circuit board 3
is coated with a molding material 15 containing an adhesive such as an ultraviolet setting type
resin or thermosetting type epoxy, if necessary. Thereby, the moisture-resistance and the
insulating strength thereof can be increased. Consequently, the reliability thereof can be

improved.

Referring to FIG. 3, there is shown a structure in which the driving LSl 4 is mounted to the
liquid crystal display 1 by connecting the circuit board 3 with the LCD cell 2. Further, LCD
terminals 17 connected to the electrodes are formed like fines corresponding to the output
terminails 8 of the circuit board 3 at a predetermined pitch on the top surface of a peripheral
portion of a lower transparent electrode substrate 16, on which the electrode pattern of the
LCD cell 2 is formed. Each of the LCD terminals 17 is usually made of an ITO {Indium Tin
Oxide) transparent electrode. If necessary, each of the LCD terminals 17 may be plated with a
metal such as Cr, Ni, Au or Cu or with the combination of such metals.

In the case of the circuit board 3, the output terminals 8 are electrically and mechanically
connected with the LCD terminals 17 at the same time by aligning each of the output terminals
8 to the corresponding LCD terminal 17 and simuitaneously inserting an ACF, namely, an
anisotropic conductive film 18 therebetween and' thereafter performing a thermocompression
bonding thereon by means of a predetermined pressuring and heating tool. Iin the case of this
embodiment, a film of the AC6000 or AC7000 series of the thermosetting type manufactured
by Hitachi Chemical Co., Ltd., is used as the ACF 18. Incidentally, for example, a film of the UV
setting type or a paste-like anisotropic conductive adhesive may be used as the ACF. Further, a
molding material 19 is provided at .the connection portion between the LCD cell 2 and the

circuit board 3.

in the case of another embodiment, a bump 20 made of Au, Cu or the like is formed on the
output terminals 8 of the circuit board 3 as shown in FIG. 4.



-6 - FIG 10 is a plan view of a circuit board which is an exanple of a
nodi fication of the circuit board of FIG 9; FIG 11 is a perspective view
of aliquid crystal display wherein a circuit board, on which a | arge
nunber of LCD driving LSIs are nounted, is connected to the peripheral part
of an LCD cell; FIG 12 is a plan view of a circuit board to be used in the
structure of a fourth enbodi nent of the pi@sent invention for nounting

sem conductor devices; FIG 13 is a sectional view of the circuit board,
taken on line XI1-XIl of FIG 12; FIG 14 .is a sectional diagramfor
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circuit bo&esgobh? fyrther embodiment, the input terminals 11 and 11° of the adjommg cxrcunt boards 3
and 3' can be interconnected by using an FPC 22, on the surface of which the pattern of the

lines are formed, as illustrated in FIG. 6.

Further, in the case of the aforementioned embodiment, the LS} 4 has input/output terminals 23
provided with a bump made of Au or the like and is directly connected with the input and
output lines 12 and 9 of the circuit board 3 by employing a face down method. However, each
input/output terminal of the LSt 4 upwardly fixed on the circuit board 3 by employing a face up
method may be connected to the input and output lines through wire bonding. '

Thus, in the case of the structure for mounting semiconductor devices according to the present
invention, the output terminals 8 of the circuit board 3 are provided on the same surface 7, on
which the LSI 4 is mounted, in such a manner to be connected with the terminals 17 of the
LCD cell 2. Thereby, there is no necessity of boring via holes in the circuit board to connect the
output lines with the output terminails, different from the mounting structure described in the
specification of Japanese Patent Application No. 5-223523/1993. Especially, the number of the
output terminals is much larger than the number of the input terminals. As described above, the
number of the output terminals is 80 to hundreds per semiconductor device. Thus, a compact
and low-priced circuit board can be formed by eliminating the via holes for the output terminals.
Moreover, the area of the circuit board can be effectively utilized. Furthermore, the degree of
freedom of the wiring can be increased. Additionally, the outline form of the circuit board 3 can
be small in size. 'In addition, the thickness thereof can be reduced by eliminating the

intermediate conductive layers.

Thereby, the frame portion located in the circumferential portion of the LCD cell 2, namely, as
shown in Fig. 1, the mounting region indicated as of a dimension A which is a circumferential
portion of the displaying portion 24 of the liquid crystal display 1 can be very small in size.
Further, as a result of realizing the thin circuit board 3, the thickness of the LS! 4 can be fallen
within the range of the thickness thereof when the circuit board is mounted in the LCD cell 2.
Therefore, the structure for mounting semiconductor devices can be compact. Consequently,
the entire liquid crystal display 1 can be downsized. Moreover, in the case of other
embodiments, the structure of the present invention for mounting semiconductor devices can
be applied to only one, two or all of the four sides of the LCD cell 2I. In such cases, similar
functions and effects can be obtained. :



nodi fication of FIG 17 are connected to an LCD cell; FIGS. 19(a) to 19(c)
are sectional views of other exanples of nodifications of the circuit board
of the fourth enbodinment; FIG 20 is a perspective view of a further
enbodi nent of the present invention for connecting a plurality of circuit
boards to an LCD cell; FIG 21 is a perspective view of an exanple of a
nodi fication of the enbodinent of FIG 20; FIG 22 is a plan view of the
di spl aying portion and the dead area of a liquid crystal display; FIG 23
is a sectional view of an electronic printer in which a driving LSI is
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to which t h@SlSIi- rt%hb“ ﬂlef wrregwm&\.bﬁ'&t and right input lines 12. Namely, the left and right input
. lines 12 for connecting the input terminals 11 provided along the left and right sides with one
another through the input terminals of the LSI 4 constitute the input bus lines 14
simuitaneously. Further, in the case of this embodiment, there may be employed the
combination of cascade connections, in each of which an output of the LSl corresponding to a
signal input from the input line 12 provided along the left side thereof is sent to the LS! of
another circuit board through the input line 12 provided along the right side thereof and is
thereafter output from the latter LSI.

Similarly as in the case of the circuit board of the first embodiment, a set of output terminals 8
are formed along the top side of the surface 10 opposite to the LS! mounting surface 7 of the
circuit board 3 in the longitudinal direction. Moreover, this set of the output terminals 8 are
connected to the corresponding output lines 9 through a via hole 25, respectively. The circuit
board 3 is similarly electrically and mechanically connected with the LCD cell 2 by aligning each
of the output terminals 8 to the corresponding LCD terminal 17 provided on the electrode
substrate 16 and inserting the ACF 18 and thereafter performing a thermocompression bonding
thereon. In the case of this embodiment, the adjoining circuit boards 3 are connected with each
other by connecting the adjacent input terminals 11 by using a wires or an FPC.

In the case of this embodiment, when designing the input lines 12, namely, the input bus lines,
the mounting of the input lines on the LSI mounting surface 7 has an advantage in achieving a
larger pitch of the input lines, as compared with the mounting thereof on the opposite surface

' 10 which requires a bonding area to be bonded to the electrode substrate 16. Moreover, if the
input lines are prowded on the surface 7, there is no necessity of providing via holes for
connecting the input lines with the input terminals 11. Thus, although this embodiment is not
so effective as the aforementioned first embodiment, the circuit board 3 can be compact.
Further, the cost ¢an be reduced and the area of the board can be effectively utilized.

FIG. 8 illustrates an example of a modification of the aforesaid second embodiment. The
peripheral portion of the electrode substrate 16 is expanded to a region, the horizontal section
of which contains that of the entire circuit board 3. Thereby, not only the output terminals 8
but the entire bottom surface 10 of the circuit board 3 can be bonded onto the electrode panel
16. Consequently, the circuit board 3 can be mechanically connected to the LCD cell 2 more
firmly and securely.



sem conduct or devices according to the present invention is applied, a

| arge nunber of circuit boards 3 are connected in line serially along the
top, bottomand | eft sides of the peripheral portion of an LCD cell 2

havi ng X-el ectrodes and Y-el ectrodes of an ordinary matrix structure.
Further, as will be described later, an X-side liquid crystal driving LSI 4
i s mounted on each of the circuit boards-3%connected to the top and bottom
sides of the LCD cell 2 and, on the other hand, a Y-side liquid crystal
driving LSl 4 is nmounted on each of the circuit boards 3 connected to the
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on the back surface of the circuit board.

Further, on the LSI mounting surface 7, the pattern of each of input lines 12 and 12' of the
LSls 4 and 4' is formed. The input lines 12 and 12’ extending from the LSis to the left and right
side portions of the circuit board 3 are connected with the corresponding input terminals 11
and 11’ through via holes 13 and 13', respectively. Moreover, the input lines 12 and 12’
extending between the LSIs 4 and 4' are interconnected and are also connected with the input
bus lines 14 through via holes 13".

Therefore, similarly as in the case of the circuit board 3 of the first embodiment, the input
terminals 11 provided on the left side portion of the circuit board 31 are connected with the
input terminals 11° provided on the right side portion thereof through the input lines 12 and 12’
by way of the input terminals of both of the LSls, respectively. Thereby, in addition to the
aforementioned input lines 14, the second input bus lines are provided on the LS! mounting
surface 7. As a whole, the input bus lines can have a small resistance.

Furthermore, similarly as in the case of the first embodiment, if the LSIs 4 and 4' are of the
long and narrow slim type and the inside thereof is divided into blocks, the input terminals of
the left or right block of each of the LSis are connected with the input terminals 11 and 11'
provided along the closer one of the left and right sides through the input lines 12 and 12°.
Moreover, the input terminals of the other block of each of the LSIs are connected with the
input bus lines 14 through the input lines 12 and 12' and the common via holes 13". Thus, the
same signal is supplied to the left and right blocks, independently. Further, the wiring may be
performed in such a manner to contain the following cascade connections or the combination
thereof. Namely, in the cascade connection, the input terminals 11 provided along the left side
are connected to the LSl 4 on the left side through the input lines 12 provided on the left side
portion. Further, an output of the LS! 4 is connected to the LS! 4' on the right side through the



necessary to provide an electric grounding layer in the circuit board 3. In
such a case, an electrically conductive layer is provided in the circuit
board 3 as the grounding |layer. On an upper half of the LSI nounting
surface, nanely, the surface 7 of the circuit board 3, a set of output
termnals 8, the nunber of which is equal to that of the output termnals
of the LSI 4, are fornmed in line at a coristdnt pitch along the top side in
the |l ongitudinal direction thereof and are connected to correspondi ng
output lines 9 provided between the surface 7 and the LSl 4, respectively.
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diameter of output terminals are provided on the LSl mounting surface, simiiarly as in the case of the
second embodiment of FIG. 2. FIG. 10 illustrates a structure for mounting semiconductor
devices, which is an example of such a modification. The circuit board 31 of this figure is
shaped like a long and narrow band plate, similarly. Moreover, on one of the surfaces thereof,
namely, the surface 7, two LSls 4 and 4' are connected in series with each other in the
longitudinal direction by performing a face down bonding.

On the LSI mounting surface 7, one set of input terminals 11 and 11" are placed at a constant
pitch on each of the left and right sides thereof; respectively. Moreover, the pattern of input
lines 12 and 12’ is formed in such a manner to extent from each of the input terminals to each
of the LSIs 4 and 4'. Furthermore, the pattern of output lines 8 and 9' from the LSIs 4 and 4'_ is
formed in such fashion to extend to the top side of the LSI mounting surface 7. On the back
surface 10 of the circuit board 3, sets of output terminals 8 and 8' for connection to an LCD
cell are placed like lines at the positions correspondiﬁg to the output lines 9 and 9' along one
side in the longitudinal direction thereof and are further interconnected through via holes 25 ad
25’ bored through the circuit board 3.

Moreover, on the LSl mounting surface 7 of the circuit board 31, there is formed the pattern of
input bus lines 14 for connecting lands, to which the input terminals of the LSIs 4 and 4' are
connected, respectively. Thereby, the input terminals 11 and 11’ are connected with one
another through the input lines 12 and 12° and the input bus lines, so that a bus line path for
connecting the adjoining circuit boards with each other is formed.

Furthermore, in accordance with the present invention, a large number of semiconductor
devices can be simultaneously mounted in one connecting process by mounting three or more
semiconductor devices on a single circuit board. Such a preferred embodiment of the present
invention is shown in FIG. 11. As shown in this figure, long and narrow band-like circuit boards
32 to 34 are connected to the top, bottom and left sides of the peripheral portion of an LCD cell
2, respectively. Further, eight X-side driving LSls 41 and 42 are mounted on each of the circuit
boards 32 and 34, respectively, and, on the other hand, four Y-side driving LSis 43 are



the via holes 13 is 100 [err] and may be suitably changed, if necessary.
Further, the pattern of input bus lines 14 for connecting each of the input
termnals 11 provided on the left side portion and the input termnals 11
provi ded on the right side portion with each other is formed on the back
surface of the circuit board 3. In the case of this enbodi nent, the left
and right sets of the input ternminals 11-dfe connected to the input
termnals of the LSI through the input lines 12, as illustrated in this
figure. Thus, ~each of the input terminals 11 provided on the left side
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provi ded onnk Rfver X-side circuit board 34 with the Y-side circuit board 33. Thus, electric power, input
signals and so forth can be supplied from an external circuit to each of the circuit boards.
Further, naturally, no input terminals need be provided on the right or left side portion of the X-

side circuit boards 32 and 34, to which no Y-side circuit board is connected.

In accordance with the present invention, a large number of liquid crystal driving LSls are
mounted by connecting a circuit board to and along each of the sides of an LCD cell. Thereby,
the number of man-hours can be reduced and operations can be facilitated. Consequently, the
productivity can be increased and the manufacturing cost can be reduced. Simultaneously,
similarly as in the case of each of the aforementioned embodiments, the mounting area of the
liquid crystal display can be reduced drastically, as compared with the conventional case. For
example, as illustrated in FIG. 22, in case where a 20-cm {namely, 8-inch) liquid crystal panel is
manufactured by employing the mounting structure of the present invention, the size of a frame
portion, namely, a dead area formed in the peripheral portion can be reduced from the width of
the conventional panel, that is, A1 = 9 mm to the width A2 = 5 mm even when the outside
dimension of the panel is maintained. Thereby, in the case of the liguid crystal panel having the
same outside dimension, the size of the displaying portion can be changed from D1 = 20 cm to
D2 = 22 cm (namely, 8.7 inches). The displaying area can be enlarged substantially.

Further, this embodiment can be configured so that a circuit board 35 can have output
terminals on the LSI mounting surface thereof, similarly as in the case of the circuit board 3 of
the first embodiment of FIG. 2. In such a case, two liquid crystal LSls can be mounted on the
circuit board, simifarly.

FIGS. 12 and 13 show a circuit board 35 of a structure for mounting semiconductor devices,
which represents a fourth embodiment of the present invention. The circuit board 35 of this
embodiment is shaped like a long and narrow rectangle, similarly as in the cases of the circuit
boards of the aforesaid first to third embodiments. The pattern of output terminals 8, output



ri ght side portion, whereby a cascade connection for connecting LSIs of
adjoining left and right circuit boards in series may be applied thereto.
Practically, these enbodi ments nay be appropriately conbined with one

anot her according to the requirenents of the configurations of the circuit
boards and the LSIs. For exanple, an enbodi nent nmay be constituted as
follows. Nanely, a part of the inside of -tthe LSl 4 (for instance, a power
supply systen) is divided into blocks. A part of signals are input fromthe
input termnals and |ines provided on the |left and right side portions,
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as Au. Al't q‘[)pﬂ{e'r%%hé{ctinﬁ fre input terminais provided on the left and right side portions. Furthermore,
similarly as in the case of each of the aforementioned embodiments, a cascade connection, in
which an output of the LSI corresponding to a signal input from the input line 12 provided on
the left side thereof is sent to an LS| of another circuit board through the input line provided on
the right side portion thereof and is further output therefrom, can be incorporated into this
embodiment.

As illustrated in FIG. 14, the output terminals 8 the circuit board 35 of this embodiment are
connected with the LCD terminals 17 of the electrode substrate 16 by using an ACF 18
similarly as in the case of each of the embodiments. Further, the LS| 4 is provided on the side
of the electrode substrate 16 within the range of the thickness of the substrate 16 by
connecting the circuit board 35, which is thinned in this manner and has the LSl 4 and the
output terminals 8 on the same surface thereof, to the LCD cell 2. Thus, the thickness of the
entire liquid crystal display can be decreased.

Further, the circuit board 35 of the present invention is formed in such a manner that the input
terminals 8, the output lines 9, ‘the input lines 12 and the input terminals 11 are buried under
the surface of the LS| mounting surface 7 thereof as illustrated in FIG. 13. Therefore, the
surface of the output terminals 8, which is on the back surface side 10 of the circuit board 35
can be exposed by deleting a part of the back surface 10 to make a window portion 26, as
illustrated in, for example, FIG. 15.

The circuit board 35 can be connected to the LCD terminals 17 of the electrode substrate 16
from the side of the back surface 10 as illustrated in FIG. 16 by exposing the output terminals
8 on both of the top and bottom surface sides of the circuit board 35. In this case, the entire
surface of the circuit board 35 can be bonded onto the electrode substrate 16. Consequently,
the circuit 'board can be fixed more securely and stably. The window portion 26 of the circuit
board 35 can be easily formed by, for instance, eliminating a part of the back surface 10
selectively by means of, for example, an excimer laser processing. _

Another embodiment of the circuit board 35, in which a window portion is bored, is shown in
FIG. 17. In the case of the circuit board 35 of the fourth embodiment, the input terminals 11
are provided thereon and the left and right side portions are protruded outwardly therefrom



.via holes 13 are forned by using AgPd, Ag and Cu as nmaterials of a base and
by plating the base with Ni Au, Sn or the like, if necessary. Moreover, if
necessary, the surfaces of the via holes 13 are coated with a sol der

resist. Furthernore, the LSl 4 nounted on the circuit board 3 is coated
with a nolding naterial 15 containing an adhesive such as an ultraviol et
setting type resin or thernmpsetting type epoxy, if necessary. Thereby, the
noi sture-resi stance and the insulating strength thereof can be increased.
Consequently, the reliability thereof can be inproved. Referring to FIG 3,
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film of thecikd\it board of FIG. 19(b), a window portion 28 for exposing the output terminals 8 similarly as
in the case of FIG. 14 is bored and formed in addition to the window portion 27 of FIG. 19(a).
Moreover, in the circuit board of FIG. 19(c), a window portion 29 for exposing nearly the entire
back surface 10 of the circuit board containing the output terminals 8, the output lines 9 and
the input lines 12 is provided. In the cases of these example of modification, as a resuit of
providing a window portion corresponding to an area, on which the LSl 4 is mounted, in the
back surface 10 of the circuit board 35, a heating tool can be applied directly to the input lines
12 and the output lines 9 when mounting the LSl 4 on the circuit board 35. Consequently, the
input and output terminals of the LS| 4 can be more easily connected to the input and output

: lines 12 and 9, respectively, by performing a gang bonding.

In FIGS. 20 and 21, other configurations for connecting the circuit board 35 of the fourth
embodiment with the LCD cell 2 are illustrated, respectively. In the case of the embodiment of
FIG. 20, the input terminals 11 are placed along one of the sides in the longitudinal direction on
both of the left and right sides of the row of the output terminals 8, instead of both of the left
and right sides of the circuit board 35. In the back surface opposite to the LS! mounting surface
7 of the circuit board 35, a window portion {not shown) for exposing the output terminals 8
and the input terminals 11 is bored similarly as in the case of FIG. 17.

In the peripheral portion of the electrode substrate 16 of the LCD cell 2, in addition to the
pattern of the LCD terminals 17 connected to the X-electrodes or Y-electrodes, the patterns of
panel connecting terminals 30 are similarly formed at positions corresponding to the input
terminals 11 of the circuit board 35 along the circumferential edge of the electrode substrate
16. Moreover, on the electrode substrate 16, in order to connect the circuit board with another
adjoining circuit board 35°, the patterns of the LCD terminals 17' and the panel connecting
terminals 30" are similarly formed along the circumferential edge of the electrode sul?strate 16

The panel connecting terminals 30 of the circuit board 35 are interconnected with the panel
connecting terminals 30 of the adjacent circuit board 35°, respectively, through bus lines 36,



setting type or a paste-like anisotropic conductive adhesive may be used as
the ACF. Further, a nolding material 19 is provided at the connection '
portion between the LCD cell 2 and the circuit board 3. In the case of

anot her enbodi nent, a bunp 20 nade of Au, Cu or the like is forned on the
output termnals 8 of the circuit board 3 2s shown in FIG 4. . - 10- As
shown in FIG 5, the adjoining circuit bohfds 3 and 3', which are connected
to the LCD cell 2, are connected with each other by |nterconnect|ng t he

adj acent input termnals 11 and 1 ' through wire bonding by use of wres
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this embodiment has advantages in that a connecting operation can be facilitated and the
number of man-hours can be reduced. Moreover, in the case of this embodiment, the output
terminals 8 and the input terminals 11 of the circuit board 35 are placed in line, so that a
pressuring head can have a simple linear shape and moreover, a bonding apparatus can have a
simple configuration.

Further, the embodiment of FIG. 20 employs a circuit board having the same configuration as
illustrated in FIG. 17, in which a window portion is bored in the back surface of the circuit
board to expose the input and output terminals. However, so long as at least the output
terminals and the input terminals are provided on the same surface, a circuit board having
another configuration may be employed. For example, the circuit board having a configuration
of FIG. 12, the back surface of which has no window portion, may be employed. In this case,
the circuit board 35 is connected to the electrode substrate 16 in such a manner that the LS| 4
is placed on the side of the electrode substrate 16 and in the range of the thickness thereof,
similarly as in the case of FIG. 14.

In the case of the embodiment of FIG. 21, each of the LCD terminals 17 and the panel
connecting terminals 30 is placed in the inside of the electrode substrate 16. The pattern of bus
lines 36 is formed outside such terminals. The circuit board 35 has the same configuration as
that of the embodiment of FIG. 20 and is connected to the electrode substrate 16 at a time by

using an ACF or the like.

In the case of this embodiment, the length of the lines drawn from the LCD terminals 17 to the
X-electrodes or Y-electrodes of the LCD cell 2 becomes shorter than that of the case of the
embodiment of FIG. 20. Thus this embodiment has an advantage in that the resistance of these
fines becomes small. Furthermore, the size of the peripheral portion of the electrode substrate
16, on which the LCD terminals and so on are formed, can be smaller than that of the case of
the embodiment of FIG. 20. Incidentally, in the case of this embodiment, it is necessary to save
a region, on which a bus line is provided, outside the LCD terminals 17 and the panel
connecting terminals 30 in the peripheral portion of the electrode substrate 16. Therefore, itis
difficult to connect the circuit boards of FIG. 13, which have no window portion on the back
surface thereof, with each other, similarly as in the case of the embodiment of FIG. 20.



bnput/output termnal of the LSI 4 upwardly fixed on the circuit board 3 by
enpl oying a face up nethod may be connected to the i nput and output |ines
through wire bonding. Thus, in the case of the structure for nounting

sem conduct or devices according to the present invention, the output
termnals 8 of the circuit board 3 are proy ded on the sane surface 7, on
which the LSI 4 is nmounted, in such a manner to be connected with the
terminals 17 of the LCD cell 2. Thereby, there is no necessity of boring
via holes in the circuit board to connect the output lines with the output
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the thermal printer head 37 to the output terminals 46 and then performing a

thermocompression bonding by means of an ACF 51.

In the case of the embodimient of FIG. 24, a circuit board 52 has a configuration similar to that
of the circuit board 35 of FIG. 12. Moreover, the circuit board 52 is connected with the
substrate 39 of the thermal printer head 37, similarly as in the case of FIG. 14. Furthermore, in
the case of the embodiment of FIG. 25, a circuit board 53 has a configuration similar to that of
the circuit board 35 of FIG. 15. Moreover, similarly as in the case of FIG. 16, the circuit board
53 is connected with the substrate 39 of the thermal printer head 37. '

Thus, in accordance with the structure of the present invention for mounting semiconductor
devices, in cases of applying such a structure not only to an electronic display but to various
other electronic devices such as an electronic printer, the mounting area can be very small.
Moreover, the thickness of the entire device can be small. Consequently, the present invention
can respond to the demand for the downsizing of electronic devices and can realize a compact
electronic device in what is called a dead area is very small.



enbodi nents, the structure of the present invention for nounting

sem conductor devices can be applied to only one, two or all of the four
sides of the LCD cell 21. In such cases, simlar functions and effects can
be obt ai ned. FIG 7 shows another structure for nounting sem conductor
devi ces, namely, the second enbodi nent of {yie present invention. The
circuit board 3 of this enbodinent is shaped |like a | ong and narrow
rectangle which is nearly the same as the formof the circuit board of the
first enbodiment of FIG 2. Mreover, the LCD driving LSI 4 is nounted

nearly in t WHAEAS CRAIMER IS:on thereof. In addition to the output lines 9
and the input lines 12, a set of input termnals 11, the nunber of which is

equal to that of the input termnals of the LSI 4, are formed al ong each of
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input terminals and the input bus lines are formed on an opposite surface of each of the circuit
boards, and each of the input terminals is connected to a corresponding one of the input lines
through a via hole,

wherein each of the circuit boards is mounted in the electronic apparatus by
connecting the output terminals thereof to corresponding.terminals of the electronic apparatus,
and

wherein each of the circuit boards is connected to an adjoining one of the circuit
boards by electrically connecting each set of input terminals with a set of input terminals of the
adjoining one of the circuit boards.

2. The structure for mounting semiconductor devices according to claim 1, wherein
the input terminals of each of the circuit boards are connected to the input terminals of the
adjoining one of the circuit boards through wire bonding.

3. The structure for mounting semiconductor devices according to claim 1, wherein
the input terminals of each of the circuit boards are connected to the input terminals of the
adjoining one of the circuit boards by means of an FPC.

4. The structure for mounting semiconductor devices according to claim 1, 2 or 3,
wherein the output terminals of the circuit boards are connected to the terminals of the
electronic apparatus through an anisotropic conductive film.

5. A structure for mounting semiconductor devices in an electronic apparatus, the
structure comprising:

a plurality of circuit boards, on each of which a semiconductor device is mounted,

wherein each of the circuit boards has two sets of input lines and a set of output lines,
which are connected to the semiconductor device, and also has two sets of input terminals
connected to the sets of input lines, respectively, and a set of output terminals connected to
the set of output lines, respectively, and input bus lines for intercohnecting the input terminals
between the sets thereof,

T



Simlarly as in the case of the circuit board of the first enbodi nent, a
set of output termnals 8 are forned along the top side of the surface 10
opposite to the LSI nounting surface 7 of the circuit board 3 in the

| ongi tudi nal direction. Moreover, this set of the output termnals 8 are
connected to the correspondl ng out put Ilnez% 9 through a via hole 25,
respectively. The circuit board 3 is sinildrly electrically and

mechani cal ly connected with the LCD cell 2 by aligning each of the output
terminals 8 to the corresponding LCD term nal 17 provided on the el ectrode
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enbodi nment , baards ey electrically cenrdctihacesnh bat of inpuhterminglg mithex set phimputotetmioals ob the

r educed andadj&iﬁn@bﬁaomnehh&imamd. can be effectively utilized. FIG 8
illustrates an exanple of a nodification of the aforesaid second

enbodi ment. The P§. r'l'IF)eh%hu%lnﬁg ?tgrt JnannnFL s‘érmeco%u%f;# rd\%ﬂgessé&gltd gt ) é'l? W ? wPerew

expanded to_ a region

entire circHiP iRy Appingls ?ﬁ@?"@tﬁf the, Gircuif, pearés, are sgpangted: @ the rﬂ'?ﬂ"% tefripls f’?’u@‘
entire bot tatininjog pagel the cifuitteardgthreygh wispbending. can be bonded onto the

el ectrode panel 16. Consequently, the circuit board 3 can be nechanically

connected to the $.ChheCattdctute 18 Mounting semiconductor devices according to claim 5, wherein
the input terminals of each of the circuit boards are connected to the input terminais of the
adjoining one of the circuit boards by means of an FPC.

8. The structure for mounting semiconductor devices according to claim 5, 6 or 7,
wherein the output terminals of the circuit boards are connected to the terminails of the
electronic apparatus through an anisotropic conductive film.

9. A structure for mounting semiconductor devices in an electronic apparatus, the
structure comprising:

a plurality of circuit boards, on each of which a semiconductor device is mounted,

wherein each of the circuit boards has two sets of input lines and a set of output lines,
which are connected to the semiconductor device, and also has two sets of input terminals
connected to the sets of input lines, respectively, and a set of output terminals connected to
the set of output lines, respectively, and input bus lines for interconnecting the input terminals
between the sets thereof, .

wherein the output lines, the output terminals and the input lines are formed on a
semiconductor device mounting surface of each of the circuit boards, on which the
semiconductor device is mounted, and the input bus lines are constituted by the two sets of
input lines connected to one another through the semiconductor device,

wherein each of the circuit boards is mounted in the electronic apparatus by bonding
the output terminals thereof to corresponding terminals of the electronic apparatus, and

wherein each of the circuit boards is connected to an adjoining one of the circuit
boards by electrically connecting each set of input terminals with a set of input terminals of the
adjoining one of the circuit boards.
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firmy and securely. - 12- FIG 9 shows another structure for nounting
sem conduct or devices, nanely, a third enbodi nent of the present invention,
in which two LCD driving LSIs are nounted on one circuit board. This
circuit board 31 has a configuration simlar to that of the circuit board 3
of the first enbodinent of FIG 2. Further,.the circuit board 31 is shaped
| i ke a band plate which is |onger and narrower in the direction fromleft
to right than the circuit board 3. On a surface 7 of the circuit board 31,
two LSIs 4 and 4' are nmounted in series along one of the sides by

performi ng a facel@olhe syetlirerfpr n@untingesenBtonducton daviges agdosdieg 1o claigt A, wbereisf
the out put {rerdrciiebsar8 iimduited of thareleetorit appardies byCepbEag dimdeutputt terngindip o a
term nal s ofyfeckidel ofpbSitd-# thedsetlidnductdr’ Gevithafidlting) st aHd By GéntfebaiY the

pitch al ong_ the | ' ' | ol . on. The out put
termnal s o?xpgséeé’ﬁéug?&ttt%é"q'gaglttg té?%’%@%%éé#%ﬂgﬁgmg ﬁé&g%%%ut i nes 9pand 9,
the patterns of which are forned in such a manner to extend fromthe
correspondi ng LS| 1.4Thgnsirugture ferspeunting sepicomyictar deyjeaskacegrdingc o ¢lginbf emdo.
circuit boawHersin thetitcutfboartis conecwil natite dijoirdmytond Iof thf ciecuitbobrds bip @ixpesingaral
to that of Lhg draPst: drGhpatN@hSin&E ohhde LsakBce! sidé! dpposité 16 thk aemitonductor device

constant pi "é‘?‘r’s}n@Q stg’%ce:‘ Qhd tﬂ?enﬂ?;ﬁ' tgnjﬂ'finaﬂ E6oB&Y §r 8 DppdsieRtifihée’ S and! tHe it

and right sets nput te nal.s are I nterconnected through I nput bus
lines 14, tE™pt Pl agloiniig Q08 of L4 EHEROTTE LR QYT PR8I ner to extend in the
| ongi tudi nal diréection on the back surface of the circuit board.

12. The structure for mounting semiconductor devices according to claim 9, 10 or 11,

wherein the circuit board has an window portion for exposing the input lines and the output
lines on the surface side opposite to the semiconductor device mounting surface, which are
provided in an area where the semiconductor device is mounted.

13. The structure for mounting semiconductor devices according to claim 9, wherein '
the input terminals of each of the circuit boards are connected to the input terminals of the
adjoining one of the circuit boards through wire bonding.

14. The structure for mounting semiconductor devices according to claim 9, wherein
the input terminals of each of the circuit boards are connected to the input terminals of the
adjoining one of the circuit boards by means of an FPC.

15. The structure for mounting semiconductor devices according to claim 9, 10, 11,
12, 13 or 14, wherein the output terminals of the circuit boards are connected to the terminals
of the electronic apparatus through an anisotropic conductive film.

16. A structure for mounting semiconductor devices in an electronic apparatus, the
structure comprising: ’

at least one circuit board, on which a piurality of semiconductor devices are mounted,

wherein the circuit board has a set of output lines, a set of output terminals connected
to the output lines and at least one set of input lines cprrespondingly to each of the
semiconductor devices and also has at least one set of input terminals connected to the set of
input lines, respectively, and input bus _lines connected to the input terminals,

wherein the output lines, the output terminals and the input lines are formed on a
semiconductor device mounting surface of the circuit board, on which the semiconductor
devices are mounted, and the input terminals and the input bus lines are formed on an opposite
surface of the circuit board, and the input bus lines of the circuit board are connected to the
input terminals or the input lines through via holes, and

wherein the circuit board is mounted in the electronic apparatus by connecting the
output terminals to corresponding terminals of the electronic apparatus.

-
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.Further, on the LSI nounting surface 7, the pattern of each of input |ines
12 and-12' of the LSIs 4 and 4' is forned. The input lines 12 and 12
extending fromthe LSIs to the left and right side portions of the circuit
board 3 are connected with the corresponding input termnals 11 and 1 1

t hrough via holes 13 and 13", respectivel Mor eover, the input lines 12
and 12' extending between the LSIs 4 and'%?'afe I nterconnected and are al so
connected with the input bus lines 14 through via holes 13". Therefore,
simlarly as in the case of the circuit board 3 of the first enbodinment,
the input term nalys Thd sft&uviedRE mintingesehfidondedidtedepiaésd hauardidg toelaiti N1 6Uiwhich
board 31 argm Réygeacﬁlﬁ'ghtWorf |Ehet(n%ud: Ms, We%m&kﬁ ofthd cirbliPidarifds @BnrdeBfd th @Rt

si de porti %P gngert?ne ofttEe CI[%III ardgsb ev ctrlca#]y conﬁctlﬁgga&x settay Wte?tfmnraﬂqwhmg ut

term nal s ron to t
af or enent i SRS INRHS Germinaleerf t.hL?lad’?'Pl‘Bg gr&g,fntae F'FﬁS’ﬁt °UE|§' | i nes ar e provided on
the LSI nounting surface 7. As a whole, the input bus |lines can have a
smal | resi st ance.18FW §thrure fér, moiriting SemjcoAductdn delieesCinsan olbcttdnic bppasdtus, the
enbodi ment ,s"hém,tem% ﬁg,ﬁ 4 and 4' are of the long and narrow slimtype and

E)Per : SYS]![ d§| E)cﬁr g}gi Iea§ one fcnrgtﬁtdbqu %n Wh?c%kasplurgw o# wj:cﬁltdﬁﬁtm &QJic%s gie &%ﬁéﬁﬁf t

t t
11 and 11' provi d‘g’G'eéﬂ @ﬁé’"?‘ﬁ?eb‘l?ﬁ)g"ér "tfﬁé’?B‘l’tp?ﬂﬁ'ef &g 2 sftP rof’&ﬁ'lfjteﬁ"g‘rgg and ot
t hr ough t héeastnetset phioputiiines, pefrespondingtip @acheef the spmicandutor gavigesAng alyo hagat
ot her bl oc leasd or@aseh o6 fnputterhiBbls canreced nodid st ofvinplt liniee, esgegtiveiy sandiimpsg busg
through t hgnésrugup,edtéms{hga-, ahedrndidals,and t he common via holes 13". Thus, the
same signal is sypglde apapﬁqelseme ﬁplgt {elerﬂLIs bheGke ’ou{dﬁg%ﬂgéqgénlidrhﬁed on a

Further, the wirjn nt.al n t.
semlcondtu or

f ol | owi ng E%{E’E%'H’é’cg’é EX'EF | 'B&‘?“B? SE’Tﬁﬁc 8?1‘6"%5'[‘7"5nb°[aﬁ‘§r ofw hi
cascade cofeieesi &8, mpyed.nanst “teeP'l'FP‘l‘\taF"émTa'i ¢ cfQﬁ"Ede°'élaoﬁ'§ff‘t°ﬁe°Hp@F'fe &e &Be
are connecsadicoraiutive dbvBte shounting Isarfacefof tiw cirsuit hoadicndteheh pithe outpuh tesmingls is
provi ded OBodra6teli @6 & coiréponding one of the output terminals through a via hole, and the input bus

lines are constituted by the input lines connected to one another through the semiconductor
devices, and
wherein the circuit board is mounted in the electronic apparatus by connecting the

output terminals to corresponding terminals of the electronic apparatus.

19. The structure for mounting semiconductor devices according-to claim 18, which
comprises a plurality of the circuit boards, wherein each of the circuit boards is connected to an
adjoining one of the circuit boards by electrically connecting each set of input terminals with a
set of input terminals of the adjoining one of the circuit boards.

20. A structure for mounting semiconductor devices in an electronic apparatus, the

structure comprising:
at least one circuit board, on which a plurality of semiconductor devices are mounted,

wherein the circuit board has a set of output lines, a set of output terminals connected
to the output lines and a set of input lines corresponding to each of the semiconductor devices,
and also has at least one set of input terminals connected to the set of input lines, respectively,
and input bus lines connected to the input terminals,

wherein the input lines, the input terminals and the output lines are formed on a
semiconductor device mounting surface of the circuit board, .on which the semiconductor
devices are mounted, and the input terminals and the input bus lines are constituted by the
input lines connected to one another through the semiconductor devices, and

wherein the circuit board is mounted in the electronic apparatus by connecting the
output terminals to corresponding terminals of the electronic apparatus.

21. The structure for mounting semiconductor devices according to claim 20, which
comprises a plurality of the circuit boards, wherein each of the circuit boards is connected to an
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portion. Further, an output of the LSI 4 is connected to the LSI 4" on the
right side through the - 13 - input lines 12 and 12' provided between
both of the LSIs. Mreover, an output of the LSI 4' is connected to the

i nput termnal 11" provided along the right side through the input |ines
12" on the right side portion. The circuit,board 31 is connected with the
LCD cell at a tinme by using an ACF and aligning each of the output
termnals 8 and 8 to the corresponding LCD term nal of the el ectrode
substrate, simlarly as in the case of the third enbodi nent. Thus, in
accor dance \adjpinirighore of rthe dircuitrfoards Wy electyicailty @nyatiad eahhi seit 0fink@ ®rrainels with a
mount i Ng on safoflifgdt G@inalsbfARE adiSINRE 6ikd SIhP EiRcuR BBardf:Ur t her, the i nput
termnals of the adjoining circuit boards 31 are interconnected by -
perforrringavvire ondin u Th reby | ath.for
connecting the adj |E\| nﬁ‘%gglj% ‘¥?u m'%""? T d""cﬁ/b’rr esg'\'/'glfojﬁdu‘* "R L0t
thi s enbodi FER¥ONIE ARPaFALYS, e mpthad &‘H‘sﬁﬁﬁhbge%‘ﬁstruct ed so that the output
term nal s are propiegethgon diragit b&irdmouong mf sviefades o, whithnial samigonducton deviee or
case of t he semigontliconivediceidlard molmted, idputFiines add ah loutpiit NigésLandrond bl fput and
for mounti ”Guﬁﬁﬂeﬁﬂﬁﬁu%ﬂb &axae%?. samrmuhscea& tRe BB tSoald, HCdthéer of the input.

rr’]ﬂa)‘(rtllr ];:NC g‘talnggmf o t.igut {ermmfls bf.‘r?& ’ %{\)/%%d gn the otﬁer onHe gur{ Eeess‘g‘%g gléémtk!ffﬁ% t ?n gther

nanely, the® Enef iyt gnd P%B“ tgfrinaly ba'wa %““%F‘E‘ oo fEesEANding ong PE&"‘W"PH‘ aath
other in t heutp@trigte{s mrpm vig| h@le%tthemptwemn%mﬁ thg Inguf %t@é'"d%)hﬂ"&)mdidﬁg on the
same surface; and _
mounting the circuit board in the electronic apparatus by connecting the output

terminals with corresponding terminals of the electronic apparatus.

23. The method for mounting semiconductor devices according to claim 22, wherein
the circuit board is mounted in the electronic apparatus by placing an anisotropic ¢conductive
film between the output terminal of the circuit board and the terminal of the electronic
apparatus and by performing a thermocompression bonding of the film therebetween.

24. The method for mounting semiconductor devices according to claim 22 or 23,
which further comprises the step of connecting a plurality of the semiconductor devices, which
are to be mounted in the electronic apparatus in such a manner to adjoin, with each other by
the adjacent input terminals of the adjoining semiconductor devices.

25. The method for mounting semiconductor devices according to claim 24, wherein
the adjacent input terminals of the adjoining circuit boards are connected to each other through
wire bonding. )

26. The method for mounting semiconductor devices according to claim 24, wherein
the adjacent input terminals of the adjoining circuit boards are connected to each other with an
FPC.

27. A method for mounting semiconductor devices in an electronic apparatus, the
method comprising the steps of:

preparing a circuit board, on one of surfaces of which a semiconductor device is
mounted, input and output lines and input and output terminals and an input bus line being
provided on said one surface of the circuit board; and

mounting the circuit board in the electronic apparatus by connecting the output
terminals with corresponding terminals of the electronic apparatus.

28. The method for mounting semiconductor devices according to claim 27, wherein
the circuit board is mounted in the electronic apparatus by placing an anisotropic conductive
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On the LSI nounting surface 7, one set of input termnals 11 and 11' are

pl aced at a constant pitch on each of the left and right sides thereof,
respectively. Mreover, the pattern of input lines 12 and 12' is forned in
such a manner to extent fromeach of the input termnals to each of the
LSIs 4 and 4'. Furthernore, the pattern of output lines 9 and 9' fromthe
LSIs 4 and 4' is formed in such fashion to2 extend to the top side of the
LSI nmounting surface 7. On the back surface 10 of the circuit board 3, sets
of output termnals 8 and 8 for connection to an LCD cell are placed |ike
i nes at t h@inp@eividenNtie ColitfRSRARALIN G the Ichcuitobdapd) and ithe SerthiraizdoP 'thed kleB@orfid1 €
side in theahnshd UeH BiPberfbrfi e tREImbESHg&siof Bendiidof| tHE HilAPhetdBbfibdeANNECt €d

t hrough vi a holes 25 ad 25' bored through the circuit board 3. Nbreover on
the LSI nounting ggrface 7 of the circuit board fgﬁ'g there is fo

pattern of input Bils'T METORfoF gluRlignRttieanguTentRYIces Seshting © L""’T‘ uf" 28,
terninal s ofvhichdurtisrsomprises the stap of eenneetingachlurplity gt thej spmiopndurias dapiges, (which

i nput tern aalte bblmeuntedlinlthe @leetraric)aEpatatas inisuth @ meanaerotohaljoir, hwichu gicht dther by

i nput | i nesybZafRehtddput amhidalRf tiPadoitttPsemictductsreliad. a bus |ine path for
connecting the adjoining circuit boards with each other |s f or med.

Furthernore, in aggco danc with the present e nu of
seni conduct or dev$§ SRt B% fei 'ﬁ?ﬂ"f'ﬁ‘ﬁé?fﬂ??'ﬂpumhﬁ?vé‘ﬁs aﬁ°°6ﬂ'89 (t,‘gﬁﬁ!é?: hg;he'e'"
process by headiacens innyt sarminals gl the adioinipg AiFriwitbgards) axe) copaecer 19 agch gther Eirpugh ¢

board. Suchwixe pomdirg.r ed enbodi nent of the present invention is shown in
FIG 11. As shown in this figure, long and narrow band-like circuit boards

32 to 34 are Conngpt-ﬁé &\ch&]f'?ortrf'?&ntl Eérﬁ@%rﬁiﬂ of 8dvices 'agﬁdlﬂﬁ tc; bﬁ n'PQQ' Wﬂ&feﬁJ
portion of ﬁ:illn LCD s
a

31 and 42 o8 SRR oTERCGF 1 UBITRE P Bay i, S SRACa, 1 soth Sther B
respect i vel eang@d anFRCt he ot her hand, four Y-side driving LSIs 43 are

32. A liquid crystal display on which a plurality of liquid crystal driving semiconductor
devices are mounted, the liquid crystal display comprising:

a plurality of circuit boards, on each of which the semiconductor device is mounted,

wherein each of the circuit boards has two sets of input lines and a set of output lines,
which are connected to the semiconductor device, and also has two sets of input terminals
connected to the sets of the input lines, respectively, and a set of output terminals connected
to the set of the output lines, respectively, and input bus lines for interconnecting the input
terminals between the sets thereof,

wherein the output lines, the output terminals and the input lines are formed on the
surface of each of the circuit boards, on which the semiconductor device is mounted, and the
input terminals and the input bus lines are formed on an opposite surface of each of the circuit
boards, and each of the input terminals is bonded to a corresponding one of the input lines
through a via hole,

wherein each of the circuit board is mounted in the liquid crystal display by bonding
the output terminals thereof to electrode terminals of the liquid crystal display, and

~wherein each of the circuit boards is connected to an adjoining one of the circuit

boards by electrically connecting each set of the input terminals with a set of the input
terminals of the adjoining one of the circuit boards.

33. A liquid crystal display on which a plurality of liquid crystal driving semiconductor
devices are mounted, the liquid crystal display comprising:

a plurality of circuit boards, on each of which the semiconductor device is mounted,

wherein each of the circuit boards has two sets of input lines and a set of output lines,
which are bonded to the semiconductor device, and also has two sets of input terminals
bonded to the sets of the input lines, respectively, and a set of output terminals bonded to the
set of the output lines, respectively, and input bus lines for interconnecting the input terminals

between the sets thereof,
* c L M $ *




- 14- mounted on the circuit board 33 in such a manner that the driving
LSIs are nounted on one of the surfaces of each of these circuit boards in
the longitudinal direction in line serially. Each of the circuit boards 32
to 34 has nearly the sanme configuration as that of the enbodi nent of FIG
10. On the LSI nounting surface, the pattﬁ n of input |ines connected to
input termnals of the sets provided on the left and right sides thereof
and the pattern of input bus lines for connecting adjoining LSIs with each
other are fornmed. On the surface opposite to the LSI nounting surface,

out put terni nal s Jirei® ¥ o@but iRs,Lihb Duiiue tdrRindB hind| RO Shp01 Bnedf are trbithedi difthe
thereof in {he.d &gy 'tﬁlaaé.rc% fb‘é%é OJ?T erEﬁrﬁ{ &hﬁcon‘g@&& %Q.ck*?&m%gét%w bind neme

boards 32 t.0 con

O S o kb RN " EPUL e [Pt EBJPHASae oA ProRS ARt Bl APet oh dve Srei
16. Furt herboargsy ?we@n@mwew&em"ﬁﬁ i§vaonBrstestoteerigprasding one of Sheyimput lines
portion of thrieegh @€Dixckdlé, ghd thhdnput bius lndssare gonstiiitednbie theotwresdts of e Mpst lres

circuit boa:bﬁhe%aedaadmé BRotiersthidagie the Geinfcolditdd dévicd, hr Ough t he input

ts er m pg{: th%vdemwsach%h&afcn%oa??est a‘ann&f in tiduld: &Ln dﬁ%lsaly ,Adonkecnng
rovi tod' i e tiRiCeimih R iraroot e cltofie ey oF e yda gy ote a' FRlFY 8o 0 34 with.
the Y-side circuivfremimeaehagf thenejecuit hoards is copnsgied to; ‘H‘pﬁ‘f‘mg'l"g PR sofaihg digsuit
forth can bheardsidyl plectri¢allynsanneating caaptn|set iof gbe inpub termiriaisofvithha set of the input

boar ds. Fundringtals afaheladidihivig on®of thp dircuitoatdsal s . need be provi ded on the
right or left side portion of the X- side circuit boards 32 and 34, to

which no Y-side gyr gyl ,dbc%gaq dlsfiaf’ 8 Q&?&.[eéi?:u{gﬂy%??g&@g{%%&u Wity w#oo"ri&%ﬁ'?t

i nvention, a_lar
- devices a e mounte the. llqmd c stal display comprising:

a plurality of circuit boards, on each of which the semiconductor device is mounted,

wherein each of the circuit boards has two sets of input lines and a set of output lines,
which are connected to the semiconductor device, and also has two sets of input terminals
connected to the sets of the inputines, respectively, and a set of output terminals connected
to the set of the output lines, respectively, and input bus lines for interconnecting the input
terminals between the sets thereof,

wherein the output lines, the output terminals and the input lines are formed on a
semiconductor device mounting surface of each of the circuit boards, on which the
semiconductor device is mounted, and the input bus lines are constituted by the two sets of the
input lines connected to one another through the semiconductor device,

wherein each of the circuit board is mounted in the liquid crystal display by connecting
the output terminals thereof to electrode terminals of the liquid crystal display, and

wherein each of the circuit boards is connected to an adjoining one of the circuit
boards by electrically connécting each set of the input terminals with a set of the input
terminals of the adjoining one of the circuit boards.

"35. A liquid cryétal diépla'y on which a plurality of liquid crystal driving semiconductor

devices are mounted, the liquid crystal display comprising:

at least a circuit board, on which a plurality of semiconductor devices are mounted,

wherein the circuit board has a set of output lines, a set of output terminals connected
to the output lines and at least a set of input lines carrespondingly to each of the
semiconductor devices and also has at least a set of input terminals connected to the set of the
input lines, respectively, and input bus lines connected to the input terminals,

wherein the output lines, the output terminals and the input lines are formed on a
semiconductor device mounting surface of the circuit board, on which the semiconductor
devices are mounted, and the input terminals and the input bus lines are formed on an opposite
surface of the circuit board, and the input bus lines of the circuit board are connected to the -
input terminals or the input lines through a via hole, and

wherein the circuit board is mounted in the liquid crystal display by connectmg the
output terminals to electrode terminals of the liquid crystal display.
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pount ed by connecting a circuit board to and al ong each of the sides of an
LCD cell. Thereby, the nunber of nman-hours can be reduced and operations
can be facilitated. Consequently, the productivity can be increased and the
manuf acturi ng cost can be reduced. Sinultaneously, simlarly as in the case
of each of the aforenentioned enbodi ments,ogt.ne nounting area of the |iquid
crystal display can be reduced drastically, as conpared with the
conventional case. For exanple, as illustrated in FIG 22, in case where a
20-cm (nanely, 8-inch) liquid crystal panel is manufactured by enpl oying
the mounting structure of the present invention, the size of a frane
portion, nanely, &a6dsdiduidicestd dispitdon whiche genlitploeliqlid prystai divirgasenidié@nductor
r_educed f r ogevidee ard gbinted, thbmm@y@gt&@mlcoﬂﬁm{m that is, A =9 mmto t he
wdth A2 = 5 M CYBstleRelil)Gosl! Rlvifond HEARY OF sicdrdficBP kool SrdWbdH:E), N0
Thereby, in the case o the. I qui crysta tnef pawn t he same outsi de
dimensi on. the si PESER et Bou; f3 3 5PT PHANEY, SR a&;ﬂaﬂglsw? SHpUpyterminzgs
cmto D2 = gonested o the Qutpyg lipes prripsrgndinglyctocpagh phifierfgmicoaduciefrdeyices andralwy
subst ant i al has. atHeast lacset ot impst wriods nwmwected o e setndfi the inpdt Baest reapeativelys and t
board 35 caippinanis liaed foHneérd 6 thalmpuoierhiR@s,LSI nmounting surface thereof,

simlarly as in tRRecRStheQhplt s the Yhdut RORNshs3 aft tieGuthint’ frlesC4HD AdiniRi bn
FIG 2. In seuch BuSase VIV\D [ qul d cr;aést%# L§\INS can Qeuqo nt §d on the he
circuit BoafHmeenidyetpr qeyice pmaunung ,surisge (of &g\, % T, SR E?)aa' Y 9B Wi the
structure f%ﬁ'“'?ﬁS'GH‘ftPhgfvé‘i?ﬁiat"o’Hﬂﬁ‘&do Andy th Quiput tefmingls afeefﬁf‘ﬁ%?ﬂ a syrface gpppsite
enbodi nent f thesenigoadester demicenmpunting Fhefacsi efcie teirpgtibdar@bangd eadhi ef the output
enbodi ment tefminéig e doridel @o Totrespondiitlomast Mie cuut terginals thioligh arviy hale, bmd the
cases of t hﬁpd—‘t' b iihesD QRN Qéns%l{utédhsy %ﬁ&ﬁﬁpﬁﬁ'lﬂeé‘ cbritfecte® tohbrdd aﬁﬁh&dtﬂmﬁrﬁ the
The patter nse%co%%&%de&ﬁ:@?} J?iﬂl s 8, output

wherein the circuit board is mounted in the liquid crystal display by connecting the
output terminals to electrode terminais of the liquid crystal display. '

37. A liquid crystal display on which a plurality of liquid crystal driving semiconductor
devices are mounted, the liguid crystal display comprising:

at least a circuit board, on which a plurality of semiconductor devices are mounted,

wherein the circuit board has a set of output lines, a set of output terminals connected
to the' output lines and a set of input lines correspondingly to each of the semiconductor
devices, and also has at least a set of input terminals connected to the set of the input lines,
respectively, and input bus lines connected to the input terminals,

wherein the input lines, the input terminals and the output lines are formed on a
semiconductor device mounting surface of the circuit boards, on which the semiconductor
devices are mounted, and the input terminals and the input bus lines are constituted by the
input lines connected to one another through the semiconductor devices, and

wherein the circuit board is mounted in the liquid crystal display by connecting the
output terminais to electrode terminals of the liquid crystal display.
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- 15- lines 9, input termnals 11 and input lines 12 is formed on the
mounting surface 7 of the LCD driving LSI 4. Thus, the circuit board of
this enbodi ment has no via holes. The circuit board of this enbodinent is
different in this respect fromthose of the first to third enbodi nents. In
this way, the configuration of the circui% board 35 itself can be extrenely
sinplified and the manufacturing cost can 86 further decreased by using no
via hol es for connecting output or input |ines with output or input
termnals. Further, input termnals 11, equal in nunber to the nunber of a
set of inpuasseRadmnal s, are provided on each of the left and right side
portions of the circuit board 35 and are connected to the LSI input
termnals through the input lines 12, respectively. Sinultaneously, the
i nput bus lines for_connecting another adioining circuit board therewth
are formed by the TTRYGTUREAND WETHOD FORMOUNING SEMICONBUCTOR BEVIGES nal o
provi ded -on the left and right ANRUGHN CRYSTALRIBPIAN nore, sinmilarly as in
the case of each of the aforenentioned enbodi nents, a cascade connecti on,
in which an output of the LSI corresponding to a signal input fromthe
input line 12 provi .| | de reof J.s sent . .
another o1 1% SeeRALEES ek I 4 ol ol fibsrlBos 3% ou bty Bl ), Rl an
porti on t hdPRing {12 andam ol 156 ), nd ot st ork <o fppysdermaionl bl anean ot
t hi s enbodi tenipal (Rsofithe gisquithoard (Bhare faumed gn theramg suffade- fretheicass wheyeiomly one
ci rcuit boasfdh@potf andowpentiesuinateistfommed anothasufad oni whicl ke deGiizonductomddvicel 7
o; t hehel ?%6@%,&h@§{h6ﬂiéi‘mih@l iQ)forHﬁeBﬂ?l B oﬁIGFsafﬁacsidﬁth@ewemtasbamaﬂdﬁg-ﬁ&ﬁ&
of each o e | \% S
the el ectr oégteqﬁ?scﬁ{%)tg\& gggrﬁfzre\s;\a@tdﬁl&ﬁqﬁ%ué ‘;r}??l E" 1:o?%et E‘r tgﬁi %g’n?éejshgﬁow:‘aﬁ hge%a%r
substrat e ﬁ?nﬁifnon. Moreover, an input bus line (14) connected to the input terminal is provided therein
. to connect adjoining semiconductor devices provided on the same circuit board or to connect a
semiconductor device provided on a circuit board with a semiconductor device provided on
another adjoining circuit board. Semiconductor devices are mounted in a liquid crystal display
by connecting the output terminal of the circuit board with a corresponding LCD terminal {17)
of an LCD cell 2 through an anisotropic conductive film (18). Adjacent circuit boards are
connected with each other by connecting the adjoining input terminals with each other by using

a wire (21) or an FPC (22) or the like.
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connecting the circuit board 35, which is thinned in this manner and has
the LSI 4 and the output termnals 8 on the sane surface thereof, to the
LCD cell 2. Thus, the thickness of the entire liquid crystal display can be
decreased. Further, the circuit board 35 of the present invention is forned
in such a manner that the input termnals 8, the output lines 9, the input
lines 12 and the input terminals 11 ar@48uri ed under the surface of the.LSl
nmounting surface 7 thereof as illustrated in FIG 13. Therefore, the
surface of the output terminals 8 which is on the back surface side 10 of
the circuit board 35 can be exposed by deleting a part of the back surface
10 to nake a wi ndow portion 26, as illustrated in, ‘for exanple, FIG 15.
The circuit bo%d 35 can be_connected to the LCD terminals 17 of the

el ectrode subst&’atk g,frodthe side of the back surface 10 as illustrated
in FIG 16 by exposing the output termnals 8 on both of the top and bottom
surface sides of the circuit board 35. In this case, the entire surface of
the circuit board 35 can®e bonded ont® thg el ectrode substrate 16.
Consequently, the circuity board can belfixed nore securely and stably. The

w ndow portion 26 of the §ircuit board. can be easily formed by, for
i nstance, elimnati ng | ._v:unq.’: -n--::-gm::!- ﬂ‘!lllll-_-r!u -'l-m"ld':_':--._‘f‘-:l-‘ulde‘!‘J—d ns
of, for exanple, an ex !”""‘ T - PrOTE g Another—enbodrrert—or—tHe A
circuit board 35, in W | h a—w-Rdew—pertienr—s- -bored—s—shown —-h—H G--LY..
In the case of the cir lu‘\ board 35 of the fourth enbodi nent, the ippyt
termnals 11 are provi f"f' tthereon and the left and right side portipng are
pr ot ruded outvvardlythfrom . ’
1 I
i T
a‘l
I
I
2,
{i 24
L {.7
’r——III
5 l ___

T | L—-—II[



-+ 16 - somewhat as illustrated in FIG 12. In the case of the exanple of
the nodification of FIG 17, the input termnals 11 are exposed on the back
surface side 10 by deleting the left and right side portions of the back
surface 10. In the case where a plurality of the circuit boards 35 are
nount ed side by side to the peripheral portion of the LCD cell 2 by
exposing the input termnals 11 on both ofg4she top and bottom surface sides
of each of the circuit boards 35, the adjacent input term nal portions 11
are overlapped as illustrated in FIG 18 and can be connected with each

ot her by using ACFs or performng a soldering or the like. In this case,
there is no necessity of enploying a wire bonding or an FPC, different from
the aforenmentioned first and second enbodi nents. Thus, a connecting
operation can be easily achieved. Mreover, the reliability of the
connection portion can be increased. Furthernore, the nunber of conponents
can be decreased. Consequently, the cost gan be reduced. FIGS. 19(a) to
19(c) illustrate other exanples of nodiH } the circuit board of the
fourth enbodi ment, respectively. Int e circuit board 35 of

FIG 19(a), the wi ndow portion 27 | S p regi on of the back
surface 10 corresponding to the LSH—%7] the circuit board of

FIG 19(b), a wi ndow portion 28 for ex utput terminals 8
simlarly as in the case of FIG 14 ig aed in addition to the

wi ndow portion 27 of FIG 19(a). Mreous circuit board of FIG
19(c), a w ndow portion 29 for exposj entire back surface 10
of the circuit board containing thesou Hl s 8, the output lines 9
and the input lines 12 is provided. In (f these exanpl e of
nodi fication, as a result of providing: pdrtion corresponding to an
area, on which the LSI 4 is nounted, i urface 10 of the circuit
board 35, a heating tool can be applig o the input lines
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12 aﬁd the output lines 9 when nmounting the LSl 4 on the circuit board 35.
Consequently, the input and output termnals of the LSI 4 can be nore

easily connected to the inpu
perform ng a gang bondi ng. |

t and output lines 12 and 9,
n FIGS. 20 and 21,

respectively,
ot her configurations for

by

connecting the circuit board 35 of the fourth enbodinent wwth the LCD cel

2 are illustrated, respectiv

ely.

In the 84ge of the enbodi nent of FIG 20,

the input termnals 11 are placed al ong one of the sides in the

| ongi t udi nal
the output termn
circuit board 35.

nst
bac

ol (¥

e

keSurface opposite to the LS

direction on both of the left and right sides of the row of
of both of the left and right sides of the
nmounti ng surface

7 of the circuit board 35, a wi ndow portion (not shown) for exposing the
output termnals 8 and the input terminals 11 is bored simlarly as in the

case of FIG 1 7. In the per
of the LCD cell 2, in additi
connected to the X-el ectrodg
connecting termnals 30 are
the input termnals 11 of th
edge of the el ectrode substr

i pheral portion /f the el ectrode

substrate 16

on to the pattern of the LCD ter
s or Y-electrodes, the patterns

simlarly forned at positions co
e circuit board 35 along the cir
atg 16. Moreover, on the electro

16, in order to connect the ciﬂcuit board with another adjoiping circuit .
board 35, the patterns of tthedlCD termnals 17" and the qanal connecti ng
termnals 30" are simlarlyff d k18 g18ne8ci r cdnf er tht i1l [ edge of the
el ectrode substrate 16 The panel ect yng fermpals 30 dj he circuit -
board 35 are interconnected 'wi thAh F | s 30 of the
adj acent circuit board 35, {resfec 6,
4 15 7
/ 9 23 12
—— 7T /
2) 17’4
Fig. 4
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- 17 - the pattern of which is forned on the el ectrode substrate 16.
Therefore, the input termnals 11 and 11' of both of the circuit boards 35
and 35' are sinultaneously interconnected when the circuit boards 35 and
35" are connected with the el ectrode substrate 16 by aligning the output
termnals 8 and 8 and the input termnals 11 and 1 1' thereof to the
corresponding LCD terminals 17 and 17' a#Kghqt he correspondi ng pane
connecting termnals 30 and 30', respectively, and by then perform ng a
t her noconpr essi on bondi ng thereon by use of, for exanple, ACFs. Thus, in
the case of this enbodinent, the adjoining circuit boards are connected
with each other and the input bus lines are al so connected with each other
only by nounting each of the circuit boards on the el ectrode substrate
wi t hout using a wire bonding and an FPC. Therefore, this enbodi nent has
advantages in that a connecting operation can be facilitated and the nunber
of man-hours can be reduced. Moreover, in the case of this enbodi nent, the
output termnals 8 and the input teLnLna$s_44-o¢—4he circuit board 35 are
placed in line, so that a pressuring heaq: w\ee a sinple linear shape
and noreover, a bondi ng apparatus can hayg Si e configuration. Further,
t he enbodlnent of FIG 20 enploys agrcui d{ havi,ng the sane
configuration as illustrated in FIG 17, |i ~a W ndow portion is bored
in the back surface of the circuit board t BNLIte | nput and out put
term nals. However, so long as at |east tjh term nals and the input
€

termnals are provided on the sane surfad cuit board having anot her-
configuration may be enpl oyed. For exanpl rcuit board having a

configuration of FIG 12, the back surfag LA-igs no wi ndow portion,
may be enployed. In this case,
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.the circuit board 35 is connected to the el ectrode substrate 16 in such a
manner that the LSI 4 is placed on the side of the el ectrode substrate 16
and in the range of the thickness thereof, simlarly as in the case of' FIG
14. In the case of the enbodinent of FIG 21, each of the LCD termnals 17
and the panel connecting termnals 30 is placed in the inside of the

el ectrode substrate 16. The pattern of bé@f#ines 36 is forned outside such
termnals. The circuit board 35 has the same configuration as that of the
enbodi nent of FIG 20 and is connected to the el ectrode substrate 16 at a
time by using an ACF or the like. In the case of this enbodi nent, the

| ength of the lines drawn fromthe LCD termnals 17 to the X-el ectrodes or
Y-el ectrodes of the LCD cell 2 becomes shorter than that of the case of the
enbodi nent of FIG 20. Thus this enbodi nent has an advantage in that the

resi stance of these lines becones snmall. Furthernore, the size of the
peri pheral portion of the el ect ~ode-sths; : whi ch the LCD
termnals and so on are forned, can be siiiertklan that of the case of the
enbodi nent of FIG 20. Incidentally, in of +his enmbodinent, it is
‘necessary to save a region, on whichaa bl € s;p?Bvided, out si de the
LCD term nals 17 and the panel connecting 4l s 30 in the peripheral
portion of the electrode substrate 16. ThepfgOTait[ = Ps difficult to
connect the circuit boards of FIG 13, whightihgWid no w ndow portion on the
back surface thereof, wth each other, simli&ti|yljilas in the case of the
enbodi ment of FIG 20. -18 - |I |
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ln the foregoing description, a case, in which the structure of the present
i nvention for nounting sem conductor devices is applied to a liquid crystal
di splay as an exanple of an el ectronic apparatus, has been descri bed. The
present invention, however, can be simlarly applied to other electronic

di spl ay apparatuses such as an EL (el ectrol um nescence) display, a plasnma
di splay and to an electronic printer suché/ag a thermal printer. FIGS. 23 to
25 illustrate enbodi nents of the structure for nmounting driving LSIs in a
thermal printer head used for an electronic printer. In the case of the"
enbodi nent of FIG 23, a circuit board 44, on which a driving LSI 40 is
nmounted, is connected to a ceram c substrate 39, on which a heating portion
38 is formed, in a thermal printer head 37. The circuit board 44 has a
configuration si th of the circuit board 3 of FIG 1. Further,

out put |ines 45, ou p terminals 46 and input lines 47 are formed on the
surface, on which the driving LSI 40 is nounted, of the circuit board 44.
In contrast, an input bus line for connecting the circuit board 44 with an
LSI of a circuit board adjoining the input termnals 48 is forned on the
opposite surface thereof. Mreover the input termnals 48 and the input

| ines 47 are connecte wnth eachfot her through via holes 49. The circuit
board 44 is electrical : g v 2pnnéct e§ vvltht-‘r;he12“|e‘b11 27 by

al i gni ng thermal print 50 \f or d/rb bt at & 39 of
the thermal printer het spED 1 s er @rmng
a t her noconpr essi on bopekb :n?m’mm f
enbodirrient of FIG ' =onfi guration S|mlar to
that of the circuit bar he circuit board 52 is
connected with the suly / er head 37, simlarly
as in the case of Fl G —Fortheraore,; e’ of the enbodi nent of
FIG 25, a circuit board 53 has a coan‘ 'Jir.lll ar to that of

///J 23 :9 c 4 12/-}1]710
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the circuit board 35 of FIG 15. Mdrreover, simlarly as in the case of FIG
16, the circuit board 53 is connected with the substrate 39 of the thernal
printer head 37. Thus, in accordance with the structure of the present

i nvention for nounting sem conductor devices, in cases of applying such a
structure not only to an electronic display but to various other electronic
devi ces such as an electronic printer, th&aounting area can be very snall
Mor eover, the thickness of the entire device can be small. Consequently,
the present invention can respond to the demand for the downsi zi ng of

el ectroni c devices and can realize a conpact electronic device in what is
called a dead area is very small. -19 - WWAT IS CLAIMED IS 1. A
structure for nounting seniconductor device§tin an el ectroni ¢ appar at us,

the structure conprising: a plurality o boards, on each of which a
sem conductor. device is nounted, wher e f Jhe circuit boards has
two sets of input lines and a set oé% t BHS cWmch are connected to

t he sem conduct or device, and al so -->—of’|nput term nal s
connected to the sets of input |ines, ,ELyrvand a set of output

term nals connected to the set of o \ 3 respectively, and input bus
lines for interconnecting the input i st Rt ween the sets thereof,
wherein the output |ines, the output tedmﬂ1als}and the input lines are
fornmed on the ;;l '
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surface of each of the circuit boards, on which the sem conductor device is
nmounted, and the input termnals and the input bus-lines are fornmed on an
opposite surface of each of the circuit boards, and each of the input
termnals is connected to a correspondi ng one of the input lines through a
via hole, wherein each of the circuit boards is nmounted in the electronic
appar at us by connecting the output term nafbl% hereof to corresponding
termnals of the electronic apparatus, and wherein each of the circuit
boards is connected to an adjoining one of the circuit boards by
electrically connecting each set of input termnals with a set of input
termnals of the adjoining one of the circuit boards. 2. The structure for
nount i ng sem conduct or devi ces according to claim 1, wherein the input
termnals of each of the circuit boards are connected to the input
termnals of the adjoining one of the e hoards t hrough w re bondi ng.
3. The structure for nounting sem cond " il o according to claim1,
wherein the input term nals of each of uit boards are connected to
i ' j 0i ni HH-PX cui t boards by .neans of
%SL devi ces according to

e circuit boards are
par atus through an

claim1, 2 or 3, wherein the output teEh
connected to the termnals of the el ec

LI - | u LTII L

ani sotropi c conductive film 5. A struct nmounti ng sem conduct or
devices in an el ectronic apparatus, thg; uctHre conprising: a plurality
of circuit boards, on each of which a pénil¢ondlict or device is mounted,
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wherein each of the circuit boards has two sets of input lines and a set of
out put lines, which are connected to the sem conductor device, and al so has
two sets of input termnals connected to the sets of input |ines,
respectively, and a set of output term nals connected to the set of output

| ines, respectively, and input bus lines for interconnecting the input
termnals between the sets thereof, - 26/1% wherein the out put lines, the
output termnals and the input lines are formed on the surface of each of
the circuit boards, on which the seniconductor device is nounted, and the
input termnals and the input bus lines are forned on an opposite surface
of each of the circuit boards, and each of the input termnals is connected
to a corresponding one of the input lines through a via hole, and the input
bus lines are constituted by the two sets of input |ines connected to one
anot her through the sem conductor (device, wherein each of the circuit board
boards is nounted in the electro\kQ\gpparatus by bondi ng the out put
ternminals thereof to correspondijngl| t ¥

and wherein each of the circuit [fd

the circuit boards by el ectri callf ingofach set of input termnals-
with a set of input termnals of| tfhe adj oNg ng one of the circuit boards.
6. The structure for mounting sqffiffonduct or>
wherein
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t'he input term nals of each of the circuit boards are connected to the
input termnals of the adjoining one of the circuit boards through wre
bondi ng. 7. The structure for nounting sem conductor devices according to
claim5, wherein the input termnals of each of the circuit boards are
connected to the input termnals of the adjoining one of the circuit boards
by means of an FPC. 8. The structure for r@ihti ng seni conductor devices
according to claim5, 6 or 7, wherein the output termnals of the circuit
boards are connected to the termnals of the el ectronic apparatus through
an ani sotropic conductive film 9. A structure for nounting sem conduct or
devices in an electronic apparatus, the structure conprising: a plurality
of circuit boards, on each of which a sem conductor device is nounted,
wherein each of the circuit boards has two sets of input |lines and a set of
out put lines, which are connected to the sem conductor device, and al so has
two sets of input termnals connected to the sets of input |ines,
respectively, and a set of output term nal erted to the set of output

| ines, respectively, and input bus lines f cofiliecti ng the i nput

term nal s between the sets thereof, wherei tput |ines, the output
termnals and the input |lines are for| A conduct or devi ce nounti ng
surface of each of the circuit boands m conduct or device is
nount ed, and the input bus lines arée y e two sets of input

| i nes connected to one anot her througl—tir ppduct or devi ce, wherein
each of the circuit boards is nount , roni c apparatus by
bondi ng the output terminals ther&f [to coffrespghding term nals of the

el ectroni c apparatus, and :
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wherein each of the circuit boards is connected to an adjoining one of the
circuit boards by electrically connecting each set of input termnals with
a set of input termnals of the adjoining one of the circuit boards. -
21 - 10. The structure for nounting sem conductor devices according to
claim9, wherein the circuit board is mouny g in the electronic apparatus
by exposing the output termnals on a surfJi si de opposite to the

sem conduct or device nounting surface and by connecting the exposed out put
termnals to the termnal of the electronic apparatus. 11. The structure
for mounting sem conductor devices according to claim9 or 10, wherein the
circuit board is cgpn ggf to.th?adjoining one of the circuit boards by
exposi ng at | east ®ne of i termnals on the surface side opposite
to the sem conductor device nmounting surface, and the input termnals
exposed on the opposite surface side and the input termnals of the
adj oi ning one of the circuit boards are overl apped. 12. The structure for
nount i ng sem conduct or devi ces acc;g to clag m9,10 or 11, wherein the
circuit board has an w ndow portiorffo ¥input lines and the
output lines on the surface side opposi i copduct or device
nmounti ng surface, which are provid i % e sem conduct or
device is nounted. 13. The struct de s¥ai conduct or devi ces
according to claim9, wherein the input ternlnals yf each of the circuit
boards are connected to the input term nals of the* 35

Fig. 14
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adj oi ning one of the circuit boards through wire bonding. 14. The structure
for nmounting sem conductor devices according to claim9, wherein the input
termnals of each of the circuit boards are connected to the input
termnals of the adjoining one of the circuit boards by neans of an FPC

15. The structure for nounting sem conductor devices according to claim9,
10, 11, 12, 13 or 14, wherein the output termnals of the circuit boards
are connected to the termnals of the el Bét% oni ¢ apparatus through an

ani sotropi c conductive film 16. A structure for mounting sem conduct or
devices in an electronic apparatus, the structure conprising: at |east one
circuit board, on which a plurality of sem conductor devices are nounted,
wherein the cir, Li ard ﬂhséﬁ set of output lines, a set of output

term nal s connéected the output lines and at | east one set of input lines
correspondingly to each of the sem conductor devices and al so has at | east
one set of input termnals connected to the set of input |ines,
respectively, and input bus lines connected to the input term nals, wherein
the output lines, the output termnals and the input lines are formed on a
sem conduct or devi ce nouniifng surface of the circuit board, on which the
sem conduct or devi ces ar e\r l~and thgi nput ger m naj? and t he input

bus lines are formed on an ositg surface of theycircult board, and the

i nput bus lines of the cirdlit bodrld ars coynec t i nput term nals
or the input lines throughvia }0l cuit board is
nmounted in the electronic 2 = B : put .termnals to .

correspondi ng term nal s of |t he ectrgfiljc appdr at

————— / / i
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Fig. 17
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- 22 - 17. The structure for nmounting sem conductor devices according to
claim 16, which conprises a plurality of the circuit boards, wherein each
of the circuit boards is connected to an adjoining one of the circuit
boards by electrically connecting each set of input termnals with a set of
input termnals of the adjoining one of the circuit boards. 18. A structure
for nmounting sem conductor devices in an eff¢troni c apparatus, the
structure conprising: at |east one circuit board, on which a plurality of
sem conduct or devices are nounted, wherein the circuit board has a set of
output lines and a set of output term nal p= t one set of input’

| ines corresponding to each of the semc nW@tSﬂEE(TeNAS:g EN nd al so has at .
| east one set of input termnals connectgd to RE oF I pput |ines,
respectively, and input bus lines connected 10 tihe~trpuiternm nals, wherein
the input lines, the input termnals and the output lines are fornmed on a
sem conduct or device nounting surface of the circuit board, on which the
sem conductor devices_are nounted, and the output termnals are forned on a
surface opposite to the | [fipAfflict or device nounting sufffce of the
circuit board, and each ¢ & mutput termnals is connegipd to a
correspondi ng one of the rmnals through a via h , and the input
bus |ines are constitutef i Nput |ines connected teip anot her _

t hrough t he sem conduct of: 5, and wherein the circﬁ? oard i s nounted
in the electronic apparatps ipy fipnnecting the

IJ
Ly 2
/
;
6

8
]
=
1
11/ .
xx r‘KL
]
1

8
/ .
|
=
11
35
[/
11

4
)
i
\
4
/

% SIS 3
L o~
— O~ d‘
. e al L
ho P
S— "6\ o)

This Sheet Has Been Re'ilaced




¥

output termnals to corresponding tretyT ectroni ¢ apparat us.
19. The structure for nounting senijc d %E Eilaccordlng to claim18,
whi ch conprises a plurality of the ci r cuRE erein each of the
circuit boards is connected to an adj ol ni ng one of the circuit boards by
electrically connecting each set of input termnals with a set of input
term nals of the adjoining one of the cirtt¥s boards. 20. A structure for
nount i ng sem conduct or devices in an electronic apparatus, the structure
conprising: at least one circuit board, on which a plurality of

sem conduct or devices are nounted, wherein the circuit board has a set of
output lines, a set of output termnals connected to the output lines and a
set of input _Lings corre pggﬂing to each of the sem conductor devices, and
al so has at ait‘gﬁe S input termnals connected to the set of input

| i nes, respectively, and input bus |lines connected to the input termnals,
wherein the input lines, the input termnals and the output |ines are
formed on a sem conductor device nmounting surface of the circuit board, 'on
whi ch the sem conductor devices are nounted, and the input term nals and
the input bus lines are constltuted by the input |ines connected to one
anot her through the sem con umtor s§V|ce§ and whereiQ the circuit board is
nounted in the electronic apparatus@by c nnectln t héfout put termnals to
corresponding term nals of the el ectyoni para 21. -The structure for
nount i ng sem conduct or devi ces accor(di W ﬂ%h conpri ses a
plurality of the circuit boards, '*‘3359“5*5\4"95““‘§!? rcuit boards is
connected to an
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- 23 - adjoining one of the circuit boards by electrically connecting each
set of input termnals with a set of input termnals of .the adjoining one
of the circuit boards. 22. A method for nmounting a sem conductor device or
sem conductor devices in an electronic apparatus, the nmethod conprising the
steps of: preparing a circuit board, on one of surfaces of which a

sem conduct or devi ce or senlconductor devi®dt& is/are nmount ed, i nput |ines
and an output |ines and one of input and output termnals belng provi ded on
said one surface of the circuit board, the other of the input and out put
term nal s being provided on the other of the surfaces of the circuit board
t he ot her of the_input and o é? termnals being connected to a
correspondi ng onFofI tg.l np}'abt nd output lines through via holes, the
input termnals and the input bus |lines being provided on the sane surface;
and nmounting the circuit board in the electronic apparatus by connecting
the output termnals with corresponding termnals of the electronic
apparatus. 23. The nethod for nounting sem conductor devices according to
claim 22, wherein the circuit board is nounted in the el ectronic apparatus
by pIaC|ng an ani sotropi ¢ 4onducti ve f35m bet ween 3Be outpdi term nal of
the circuit board and the tlerninal of vhe electronfc appar & us_and_by
perform ng a thernp 4 7

nmet hod for nDunti .5

sem conduct or devquS ]mhlchgareltorpe nnunteq1qn the elgctrohlcrppparatus-
in such a manner ‘qzad40|n wi,t h jeach (ot her b%




tthe adj acent input termnals of the adjoining sem conductor devices. 25.
The method for nounting sem conductor devices according to claim 24,
wherein the adjacent input termnals of the adjoining circuit boards are
connected to each other through wire bonding. 26. The nmethod for nounting
sem conduct or devices according to claim?24, wherein the adjacent input
terminals of the adjoining circuit boards afegggonnected to each other with
an FPC. 27. A nethod for nounting sem conductor devices in an electronic
apparatus, the nmethod conprising the steps of: preparing a circuit board,
on one of surfaces of which a sem conductor device is nounted, input and
output lines and input and output termnals and an input bus |ine being
provi ded on said one surface of the circuit board; and nmounting the circuit
board in the e[&ptrogbp app s by connecting the output- termnals with
correspondi ng t r minaSse of “heel ect r oni c apparatus. 28. The nethod for
nount i ng sem conductor devices according to claim27, wherein the circuit
board is nounted in the electronic apparatus by placing an ani sotropic
conductive - 24- filmbetween the outp term nags of the circuit board
and the termnals of the electronic appard&us and bgE performng a

t her moconpr essi on bondi ng of the filmther, betweenxﬁ
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29. The nethod for nounting sem conductor devices according to claim27 or
28, which further conprises the step of connecting a plurality of the

sem conduct or devices, which are to be nmounted in the el ectronic apparatus
in such a manner to adjoin, wth each other by the adjacent input termnals
of the adjoining sem conductor devices. 30. The nethod for nounting

sem conduct or devi ces according to clai m®@wherein the adjacent input
termnals of the adjoining circuit boards are connected to each ot her

t hrough wire bonding. 31. The nmethod for nounting sem conductor devices
according to clgim?29, whekneifg the adjacent input termnals of the
adj oi ni ng circffi t Ibgr ds e«2onnected to each other by neans of an FPC

32. Aliquid crystal display on which a plurality of liquid crystal driving:
sem conduct or devices are nounted, the liquid crystal display conprising: a
plurality of circuit boards, on each of which the sem conductor device is
nount ed, wherei n each of e circuit boards has tmn sets of i nput lines and
a set of output |ines, which-l S Qemc uct ded% and
al so has two sets of inpul/# he se o] he put

|l i nes, respectively, and/# e - O 1S set of
the output |ines, respe1/ vely, J LA __.J=51Ing t he
i nput term nals bet weendfihe sets there' =¥ e 1 jes, the
output termnals and the input xte Hf each of
the circuit boards, onjwhich the sem conductor\devi c4§ 0 7and t he
input termnals and the med on an opposite surface .

of each-of the circuit put termnals is bonded to

a correspondi ng one of the |nmﬂ I3mes 39 50

Fig., 24
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through a via hole, wherein each of the circuit board is nounted in the
liquid crystal display by bonding the output termnals thereof to el ectrode
termnals of the liquid crystal display, and wherein each of the circuit
boards is connected to an adjoining one of the circuit boards by
electrically connecting each set of the iﬁgp termnals with a set of the
input termnals of the adjoining one of t ircuit boards. 33. A liquid
crystal display on which a plurality of liquid crystal driving

sem conduct or devices are nounted, the liquid crystal display conprising: a
plurality of circuit boards, on each of which the sem conductor device is
nmount ed, wherein each of the circuit boards has two sets of input |ines and
a set of outp li nes, mﬂ?c?iare bonded to the sem conductor device, and

al so has two fet § qg'jnp rmnals bonded to the sets of the input |ines,
respectively, and a set of output term nals bonded to the set of the out put
lines, respectively, and input bus lines for interconnecting the input

term nal s between the sets thereof, - 25 - wherein the output lines, the
output termnals and the input lines are formed on the surface of.each of
the circuit boards, on which the sem conductor device is nounted, and the
input termnals and the input bus lines are fornmed on an opposite surface
of each of the circuit boards, and each of the input term nals is connected
to a corresponding one of the input |ines
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through a via hole, and the input bus lines are constituted by the tw sets
.~-of-the input lines connected to one another through the sem conductor
“devi ce, wherein each of the circuit board is nounted in the liquid crysta
di splay by connecting the output termnals thereof to el ectrode term nals
of the liquid crystal display, and mherggﬂ each of the circuit boards is
connected to an adj oi ni.ng one of the circuft boards by electrically
connecting each set of the input terminals with a set of the input
termnals of the adjoining one of the circuit boards. 34. A liquid crystal
di splay on which a plurality of liquid crystal driving sem conductor
devices are nounted, the liquid crystal display conprising: a plurality of
circuit boards, on each of which the sem conductor device |Is nounted,
wherein each of the circuit boards has two sets of input |lines and a set of
out put lines, which are connected to the sem conductor device, and al so has
two sets of input termnals connected to the sets of the input-1lines,
respectively, and a set of output termnals connected to the set of the
out put lines, respectively, and input bus lines for interconnecting the
i nput term nals between the sets th ggf, IR Lhe output lines, the

output terminals and the input |ine${dtie for onra seni conduct or device

mounti ng surface of each of the cirg bga n whi ch the sem conduct or
device is nounted, and the input buslqnnes at ituted by the two sets
of the input |ines connected toamggwimmE%F_, oo t he sem conduct or

devi ce, wherein each of the cir®u¥it jbdar S nted in the liquid crysta

di spl ay by connecting the output ter fidof to electrode termnals

of the liquid crystal display, and v
connected to an adj oi ni ng one of thg

of the circuit boards is
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boards by electrically connecting each gset of the |nput termnals with a
set of the input termnals of the adj oge eue 3] cui tgwoards. 35.
A ligquid crystal display on which a pl gt uijd yg'tﬁdriving
sem conductor devices are mounted, the liquid crystal display conprisings
at least a circuit board, on whi ch a plurality of sem conductor devices are
nount ed, - wherein the circuit board has aﬂ% of output lines, a set of
output term nals connected to the out put and atf{ Tg

| ines correspondingly to each of the sem conductor dqvi

| east a set of input termnals connected to the set gaf jt he input '
respectively, and input bus |lines connected to the irfpdt 28rAUG29%6 rein
the output lines, the output termnals and the input {l ifnes are forne n a
sem conduct or device nounting surface of the circuit fbo t he

sem conductor devices are nmounted, and the input ternrinal s and _the inpgt
bus lines are formed on an opposite surface of the circuit board, and the
i nput bus lines of the circuit board are connected to the input termnal's

or the input lines through a.vja hole, and wherein the gxcuit board is
nmounted in the liquid gr ystl&T" i spl ay by connecting theT?Jt put termnals to
el ectrode term nal s of jtgEEa{ll gli d crystal display. -6+ 36. Aliquid

crystal display on whi ghEes inality of liquid crystal dffvjng
sem conduct or devices gr ed,Cthe liquid crystal cﬁdﬁsal py. conpri si ng:
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at. least a circuit board, on which a plurality of sem conductor devices are
nount ed; wherein the circuit board has a set of output lines and a set of
output term nals connected to the output |lines correspondingly to each of

t he sem conduct or devices, and also has at |east a set of input termnals
connected to the sets of the input lines, respectively, and input bus lines
connected to the input termnals, wherein the input |ines, the input
termnals and the output lines are form#4on a sem conductor device
mounting surface of each of the circuit—boards, on which the seni conductor.
devices are nounted, and the .output termnals are forne
opposite to the sem conductor device nounting surface of ﬁﬁ@[kﬂmwgm
and each of the output termnals is bonded to correspondi
output termnals through g via hole, and the input bus |
consti t_utngy ;ge i nppt @i nes connected to one anot her ft
sem conduck or “de¥i tes, and wherein the circuit board is
liquid crystal display by connecting the output termnajs to el ectrode
termnals of the liquid crystal display. 37. Aliquid crystatr—tse
which a plurality of liquid crystal driving sem conductor devices are
nmounted, the liquid crystal display conprising: at least a circuit board,
on which a plurality of seqiconductor devi ces are unt ed, wherein the
circuit board has a set of output8line§ a set &f o put term nals
connected to the output lines and g setyof inp lihe ?orrespondingly to
each of the sem conductor devi ces, : a set of i nput
term nals connected to the set i spectively, and input
bus lines connected to the input nnals, erein/ tthe input lines, the
input termnals and the output lines are fqi d onH? 35

35 —




sem conductor device nounting surface of the circuit boards, on which the
sem conduct or devices are nounted, and the input termnals and the input
bus Iines are constituted by the input lines connected to one anot her

t hrough the semi conductor devices, and wherein the circuit board is nmpunted

in the |i R%P EPSN HORFORATION by connect Ag the out put ter ni n/60983 WO EP

el ectrode termnals of the liquid crystal display.

ABSTRACT

STRUCTURE AND METHOD FOR MOUNTING SEMICONDUCTOR DEVICES,
AND LIQUID CRYSTAL DISPLAY

A semiconductor device (4) is mounted on one of the surfaces of a circuit board {3). Further, an
input line (12) and an output line {9) and at least one of an input terminal {11) and an output
terminal (8) of the circuit board (3) are formed on the same surface. In the case where only one
of the input and output terminals is formed on the surface on which the semiconductor device
mounted, the other terminal is formed on the other surface of the circuit board and is further
connected with a corresponding input or output line through a via hole by an interlayer
connection. Moreover, an input bus line (14} connected to the input terminal is provided therein
to connect adioining semiconductor devices provided on the same circuit board or to connect a
semiconductor device provided on a circuit board with a semiconductor device provided on
another adjoining circuit board. Semiconductor devices are mounted in a liquid crystal display
by connecting the output terminal of the circuit board with a corresponding LCD terminal {17)

_of an LCD cell 2 through an anisotropic conductive film (18). Adjacent circuit boards are
connected with each other by connecting the adjoining input terminals with each other by using
a wire (21) or an FPC {22) or the like.

Figure 3
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