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' BACKGROUND QOF THE INVENTION
Field of the Invention
The present invention relates to a liquid crystal display

‘apparatus having a plurality of semiconductor chips for driving-
.liquid crystal.
Description of Related Art

Mounting of a driver IC for driving liquid crystal for use
in a conventional liquid crystal display apparatus will now be
described with reference to Figs. 90, 91, 92 and 93. A driver IC
50041 is mounted on a tape-carrier package (hereinafter called a
"TCP”) 50042 and connected to a panel 16 while interposing a
connection memper 19. Input lines 50044 and output lines 50045
of the TCP 50042 to and from the driver IC 50041 are disposed on
the same surface of the TCP 50042, the connection with the panel
16 being established by using the connection member 19 so that a
leading portion 50046 of the output line pattern 50045 on the
surface of the TCP substrate 50042 and a panel terminal 18 are
connected to each other.

Another method of mounting the driver IC for driving liquid
crystal for use in the conventional 1liquid crystal display
apparatus will now be described with reference to Figs. 90, 91,
92, 93, 94 and 95. The driver IC 50041 is mounted on the tape-~
carrier package (hereinafter called the "TCP”) 50042 and
connected to the panel 16 while interposing an anisotropic
conductive film 50049. In the TCP 50042, the input lines 50044
to the driver IC 50041 and the output lines 50045 from the driver
IC 50041 are disposed on the surface of the substrate TCP 50042
and are connected to the panel 16 in such a manner that the
_ leading portion 50046 of the output line pattern %0045 on the
ﬂ"; surface of the substrate TCP 50042 and the panel terminal 18 are
o connected by using the anisotropic conductive film 50049. The
anisotropic conductive film 50049 is mainly made of conductive



t he sanme surface of the TCP 50042, the connection with the panel 16 being
est abl i shed by using the connection nenber 19 so that a | eading portion
50046 of the output line pattern 50045 on the surface of the TCP substrate

50042 and a panel term nal 18 are connected to each other. Anot her
met hod of nmounting the driver IC for driving liquid crystal for use in the
conventional liquid crystal display apgmaratus will now be described with
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2 established. If the thickness (k) of a connection terminal 13 is
smaller than the particle size (D) of the conductive particle
50050, the adhesive agent 50051 cannot be removed sufficiently.
.In this case, there arises a problem in that the electrical
.connection by the conductive particles 50050 cannot be
established satisfactorily.
The input 1line 50044 to the driver IC 50041 is, by
soldering, connected to another substrate (hereinafter called a
"bus substrate) 50043 for supplying input signals and electric
power. The bus substrate 50043 is formed into two-layer shape so
that the bus line can be wired in a cross manner. However, the
detailed illustrations about the wired portions and connection
portions are omitted here. The major portion of the TCP 50042
and the bus substrate 50043 are positioned outside the outline of
the panel 16 so that the area required to mount the semiconductor
chip is very wide. Further, the bus substrate must be used as an
individual element and, accordingly, the cost cannot be reduced.
Then, a COG (Chip On Glass) method will now be described
with reference to Fig. 93. Fig. 93 is a cross sectional view
which illustrates an essential portion in which the semiconductor
chip is mounted by the COG method. If a bus line 50048 is
intended to be wired on the panel substrate, it must be wired on
the panel substrate in a manner crossing an input line 50047 to
the driver IC 50041 for driving liquid crystal. Since the lines
must be formed by thin metal films made of Au or Ni or the like,
each 1line must have a large width in order to reduce the
resistance value. Therefore, a large area is required to mount
the semiconductor chip, and what is worse, the cost cannot be
reduced because wiring using the thin metal film must be
performed in the cross manner.
A conventional liquid crystal display apparatus includes



particles 50050 and an adhesive agent 50051. The thickness (H) of the
adhesi ve agent 50051 is nmade to be | ager than the particle size (D) of the
conductive particles 50050. If the thickness (K) of the |eading portion
50046 of the TCP 50042 is larger than the particle size (D) of the
conductive particle 50050, a connection state shown in Fig. 95 is therefore
realized in which the conductive particl®s 50050 are so crushed that
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crossi ng khl | iput driivd ngoUieuist crystal which is mounted on a flexible
wiring member 50152 in the so-called TAB method. Further, a TCP
output terminal 50153 disposed on one side of the TCP 50151 is
connected to the terminal portion of a liquid crystal member 110
with an anisotropic conductive agent 115, while a TCP input
terminal 50154 and a drive control circuit substrate 50155
disposed on the other side are connected by soldering.

Since the foregoing conventional technology must comprise an
individual wiring substrate (the bus substrate) for supplying
input signals and electric power to the driver IC and thin metal
film lines wired in the cross manner, the area required to
mounting the semiconductor chip cannot be reduced. Therefore,
there arises a problem in that a 1liquid crystal display
apparatus, the cost and the size of which can be reduced, cannot
be provided.

SUMMARY OF THE INVENTION

The present invention is directed to overcome the foregoing
problem.

Accordingly, an object of the present invention is to
provide a liquid crystal display apparatus which requires a small
area for mounting the semiconductor chip for driving liquid
crystal thereof, the thickness and the size of which can be
reduced and the cost of which can therefore be reduced

satisfactorily.



the driver 1C 50041 for driving liquid crystal. Since the lines nust be
formed by thin nmetal filnms made of Au or Ni or the |ike, each |ine nust
have a large width in order to reduce the resistance value. Therefore, a

| arge area is required to nount the sem conductor chip, and what is worse,
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: Further, the semlconductor devices 111 are connected to a drive
control circuit substrate 50155 for supplying electric power for
driving liquid crystal and control signals (hereinafter called a
"bus lines™).

Since a liquid crystal display apparatus of the type having
-the foregoing mounting structure and adapted to the color display
requires a pixel density three times that of white and black
display apparatus when the same resolution as that realized by
the white and black display apparatus is intended to be realized.
It leads to a fact that the number of 1lines for mutually
connecting the TCPs increases excessively to maintain the
.reliability in the connection. Further, the drive control
circuit substrate 50155 must have a precise wiring rule due to
the increase in the number of the terminals, and, accordingly,
the substrate must be formed into a multi-layer shape. As a
result, the size of the liquid crystal display apparatus cannot
be reduced and the number of required elements increases
undesirably. Therefore, the overall cost of the apparatus cannot
be reduced.

Fig. 99 is a view which illustrates the structure of a
conventional color liguid crystal display apparatus disclosed in
Japanese Patent Laid-Open No. 2-214826. 1In order to be adaptable
to the increased number of the color display pixels, TCPs 50151-1
to 50151-3 are formed into three layers. The portions in which
the foregoing TCPs 50151-1 to 50151-3 are connected to the drive
control circuit substrate 50155 are arranged in the same as those
.0of the structure shown in Fig. 98. Therefore, the number of
required connections increases due to the rise in the pixel
density. Hence, the defect occurring in the connection cannot be
prevented. What is worse, the structure, in which the TCPs are
stacked, causes the semiconductor device to project in the

direction of the thickness, resulting in a problem to rise in



Referring to Figs. 97 and 98, a TCP (Tape-Carrier-Package) 50151 for
driving liquid crystal conprises a sem conductor device 111 for driving
liquid crystal which is nounted on a flexible wiring nenber 50152 in the
so-call ed TAB nmet hod. Further, a TCP output term nal 50153 di sposed on one
side of the TCP 50151 is connected to the termnal portion of a liquid
crystal menber 110 with an anisotropic cenductive agent 115, while a TCP

i nput term nal 50154, and a drive control CIrCUI substrate 50155 di sposed
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whi ch can dgl%rl?{é) rlq.zf?ﬁdr 399%%913991%&%@& iolrxy the surface of a multi-layer
.substrate; the multi-layer substrate is electrically connected to
.a panel terminal, the multi-layer substrate having an upper
surface in which an input line pattern to the chip and an output
line pattern from the chip are formed, a reverse side having a
terminal to be connected to a terminal of a liquid crystal panel
and at least one intermediate layer formed between the upper
surface and the reverse surface and having a portion of the input
lines and/or the output lines as a circuit pattern, wherein each
of the lines are connected via through holes; and a plurality of
multi-layer substrates are electrically connected to one another
by conduction and connection means.

The structure of the liquid crystal display apparatus
according to the present invention has an arrangement that bus
lines and connection terminals are formed on the laminated
substrate, and a plurality of the semiconductor devices are
mounted to be connected to electrodes of the display device. As
a result, the drive control circuit substrate can be omitted from
the structure and the number of mutual connections between
semiconductor devices can be decreased. Therefore, reliability
can be improved and the size of the apparatus can be reduced.

Other and further objects, features and advantages of the
invention will be appear more fully from the following

.description.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exploded view which illustrates a multi-layer

substrate according to an embodiment of the present invention;
Fig. 2 illustrates a 1liqguid crystal display apparatus



4 The foregoing conventional technology has an arrangenent that

sem conduct or devices 111 for driving liquid crystal are, by a TAB
nount i ng net hod, connected to the electrodes of the liquid crystal display
devices 110 in the sequential order of the colum (connected in parallel
to the pixels and sequentially) while ﬁgeing formed into a TCP shape for
each sem conductor device. Further, t sem conductor devices 111 are
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Fig. 6 1illustrates an essential portion of the 1liquid
.crystal display apparatus according to another embodiment of the
present invention;

Fig. 7 is an exploded view which illustrates a multi-~layer
substrate according to another embodiment of the present
invention; _

Fig. 8 illustrates an essential portion of -the liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 9 illustrates an essential portion of the 1liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 10 is a cross sectional view which illustrates an
essential portion of the 1liquid crystal display apparatus
according to another embodiment of the present invention;

Fig. 11 is an exploded view which illustrates a multi-layer
substrates according to another embodiment of the present
invention;

Fig. 12 illustrates an essential portion of the 1liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 13 illustrates an essential portion of the 1liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 14 illustrates an essential portion of the 1liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 15 is an exploded view which illustrates a multi-layer
substrate according to an embodiment of the present invention;



result, the size of the liquid crystal display apparatus cannot be reduced
and the nunber of required el enents increases undesirably. Therefore, the
overall cost of the apparatus cannot be reduced. Fig. 99 is a view
which illustrates the structure of a conventional color liquid crystal

di spl ay apparatus di sclosed in Japanese _Pat ent Laid-Open No. 2-214826. In
order to be adaptable to the increased wunber of the col or display pixels,
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Fig. 19 is an exploded view which illustrates the liquid
crystal display apparatus according to another embodiment of the
‘present invention;

Fig. 20 illustrates an essential portion of the 1liquid
-crystal display apparatus according to the other embodiment of
the present invention;

Fig. 21 is a cross sectional view which illustrates an
anisotropic conductive film according to an embodiment of the
present invention;

Fig. 22 is a cross sectional view which illustrates an
anisotropic conductive film according to another embodiment of
the present invention;

Fig. 23 1is a cross sectional view which illustrates an
anisotropic conductive film according to another embodiment of
the present invention; _

Fig. 24 is a cross sectional view which illustrates an
essential portion of the connection portion of the anisotropic
conductive film or an anisotropic conductive adhesive agent;

Fig. 25 1s a cross sectional view which illustrates the
structure for mounting a semiconductor device and a state where
it is connected to a display device according to an embodiment of
the present invention;

Fig. 26 is a plan view of the structure shown in Fig. 25;

Fig. 27 1is a circuit diagram of a connection portion
according to an embodiment of the present invention;

Fig. 28 is a circuit block diagram for a liquid crystal
display apparatus according to an embodiment of the present
invention;

Fig. 29 illustrates a structure for mounting a semiconductor
device according to an embodiment of the present invention;

Fig. 30 is a plan view of a substrate adapted to be used



the foregoing problems and therefore an object of the present invention is
to provide a liquid crystal display apparatus capable of displaying precise
and high density color images by a liquid crystal thereof while
necessitating reduced cost and the size thereof. A liquid crystal

di splay apparatus according to the present invention is characterized in
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fol | owi ngapparatus on which the semiconductor device according to the
present invention is mounted;

Fig. 37 illustrates an embodiment of an electronic printing
apparatus on which the semiconductor device according to the
present invention is mounted;

Fig. 38 illustrates a structure for mounting a semiconductor
device according to an embodiment of the present invention;

Fig. 39 illustrates a structure for mounting a semiconductor
device according to an embodiment of the present invention;

Fig. 40 is a plan view which illustrates a liquid display
apparatus according to an embodiment of the present invention;

Fig. 41 illustrates an embodiment of a liquid crystal
display apparatus on which the semiconductor device according to
the present invention is mounted;

Fig. 42 illustrates a structure for mounting a semiconductor
device according to an embodiment of the present invention;

Fig. 43 is an exploded view which illustrates a multi-layer
substrate according to an embodiment of the present invention;

Fig. 44 illustrates a state where a semiconductor device is
mounted on a multi-layer circuit substrate according to an
embodiment of the present invention;

Fig. 45 is a cross-sectional view of the structure shown in
Fig. 44;

Fig. 46 illustrates a state where a semiconductor device is
mounted on a multi-layer circuit substrate according to an



. description. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

1 is an exploded view which illustrates a nulti-layer substrate according
to an enbodi nent of the present invention; Fig. 2 illustrates a liquid
crystal display apparatus 6 accordi ng
to an enbodi nent of the present invention; Fig. 3 illustrates an

essential portion of the Iiquid crystalsyisplay appar atus according to the
enbodi nent f FI% £ PF% | S, 3eh0SS . sectional view which
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present i|Q¥RREtbABuUctor devices are mounted on a multi-layer circuit
substrate according to an embodiment of the present invention;

Fig. 49 is a front elevational view of the structure shown
in Fig. 48;

Fig. 50 illustrates a state where a plurality of
semiconductor devices are mounted on a multi-layer circuit
.substrate according to an embodiment of the present invention;

Fig. 51 is a front elevational view of the structure shown
in Fig. 50;

Fig. 52 illustrates a state where a plurality of
semiconductor devices are mounted on a multi-layer circuit
substrate according to an embodiment of the present invention;

Fig. 53 1illustrates a state where a plurality of
semiconductor devices are mounted on a multi-layer circuit
substrate according to an embodiment of the present invention;

Fig. 54 is a front elevational view of the structure shown
in Fig. 53;

Fig. 55 illustrates a state where a plurality of
semiconductor devices are mounted on a multi-layer circuit
substrate according to an embodiment of the present invention;

Fig. 56 is a front elevational view of the structure shown
in Fig. 55;

Fig. 57 illustrates a state where a plurality of
semiconductor devices are mounted on a multi-layer circuit
substrate according to an embodiment of the present invention;

Fig. 58 illustrates a state where multi-layer circuit
substrates are mounted on an electronic optical apparatus;

Fig. 59 1illustrates a state where multi-layer circuit
.substrates are mounted on an electronic printing apparatus;

Fig. 60 illustrates a state where multi-layer circuit
substrates are mounted on an electronic optical apparatus;

Fig. 61 illustrates a state where multi-layer circuit
substrates are mounted on an electronic printing apparatus;

Fig. 62 1illustrates a state where mnulti-layer circuit



Fig. 7 is an exploded view which illustrates a nulti-layer substrate
accordi ng to anot her enbodi nent of the present invention; Fig. 8
illustrates an essential portion of the liquid crystal display apparatus
according to anot her enbodi nent of the present invention; Fig. 9

il lustrates an essential portion of the liquid crystal display apparatus
accordi ng to anot her enbodi nent of thqln ) esent invention; Fig. 10 is a
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according to an énbodr nen resent 1 nvention;
substrates are mounted on an electronic opt1ca1 apparatus;

Fig. 67 illustrates a state where multi-~layer circuit
substrates are mounted on an electronic printing apparatus;

Fig. 68 illustrates a state where multi-layer circuit
substrates are mounted on an electronic optical apparatus;

Fig. 69 illustrates a state where multi-layer circuit
substrates are mounted on an electronic printing apparatus;

Fig. 70 illustrates an essential portion of a liquid crystal
display apparatus according to another embodiment of the present
invention;

Fig. 71 illustrates an essential portion of a liquid crystal
display apparatus according to another embodiment of the present
invention;

Fig. 72 illustrates an essential portion of a liquid crystal
display apparatus according to another embodiment of the present
invention;

Fig. 73 is an exploded view which illustrates a multi-layer
substrate according to an embodiment of the present invention;

Fig. 74 is a cross sectional view which illustrates an
essential portion of a liquid crystal display apparatus according
to another embodiment of the present invention;

Fig. 75 illustrates an essential portion of a liquid crystal
display apparatus according to another embodiment of the present
invention;

Fig. 76 1illustrates a 1liquid crystal display apparatus
according to another embodiment of the present invention;

Fig. 77 illustrates a fastening hole of a multi~layer
substrate according to another embodiment of the present
invention;

Fig. 78 1illustrates a fastening hole of a multi-layer



7 Fig. 16 illustrates a liquid crystal display apparatus according to

anot her enbodi nent of the present invention; Fig. 17 illustrates an
essential portion of the liquid crystal display apparatus according to the
present invention; Fig. 18 is a cross sectional view which illustrates
the-liquid crystal display apparatus acg ding to anot her enbodi ment of the
present invention; Fig. 19 is an e'gioded view which illustrates the
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Fig. 81 is a cross sectional view which illustrates a liquid
crystal display apparatus according to another embodiment of the
present invention;

Fig. 82 illustrates a multi-layer substrate according to
.another embodiment of the present invention;

Fig. 83 is an perspective view which illustrates a multi-
layer substrate according to another embodiment of the present
invention;

Fig. 84 illustrates a first layer of the multi-layer
substrate according to the embodiment of Fig. 83;

Fig. 85 illustrates a second layer of the multi-layer
substrate according to the embodiment of Fig. 83;

Fig. 86 1illustrates a third layer of the multi-layer
substrate according to the embodiment of Fig. 83;

Fig. 87 illustrates a fourth layer of the multi-layer
substrate according to the embodiment of Fig. 83;

Fig. 88 illustrates a fifth layer of the multi-layer
substrate according to the embodiment of Fig. 83;

Fig. 89 illustrates a 1liquid crystal display apparatus
according to another embodiment of the present invention;

Fig. 90 illustrates a conventional liquid crystal display
apparatus;

Fig. 91 illustrates an essential portion of the conventional
liquid crystal display apparatus;

Fig. 92 is a cross sectional view which illustrates an
.essential portion of the conventional liquid crystal display
apparatus;

Fig. 93 1is a cross sectional view which illustrates an
essential portion of another conventional liquid crystal display
apparatus;

Fig. 94 1is a cross sectional view which 1illustrates a



essential portion of the connection portion of the anisotropic conductive
filmor an anisotropic conductive adhesive agent; Fig. 25 is a cross
sectional view which illustrates the structure for nounting a sem conduct or
device and a state where it is connected to a display device according to
an enbodi rent of the present inventioqg;g Fig. 26 is a plan view of the
structure shown in Fig. 25 Fig. Is acircuit diagramof a

connecti o Ed o ox 4k fi.4he present invention; ;
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Fig. 28 is acircuit ck diagramfor a, .crystal display apparatus
accordi ng to anf&¥hbodPneht &f FIRSHr E€ERiopabeNieyn;which gldusiyates an
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essential portion a connection portion of the conventional
anisotropic conductive film;

Fig. 97 is a cross sectional view which illustrates a
conventional structure for mounting a semiconductor device and a
state where it is mounted on a display device;

Fig. 98 is a cross sectional view which illustrates a
conventional structure for mounting a semiconductor device and a
state where it is mounted on a display device; and

Fig. 99 is a cross sectional view which illustrates another
conventional structure for mounting a semiconductor device and a
state where it is mounted on a display device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
A first embodiment of the present invention will now be

described with reference to Figs. 1, 2, 3 and 4.

Fig. 1 is an exploded perspective view which illustrates a
multi-layer substrate according to the first embodiment of the
present invention in which a semiconductor chip for driving
liquid crystal is mounted on the surface of a multi-layer
substrate by a face-down bonding method.

Reference numerals 1, 2 and 3 represent layers of the multi-
layer (comprising three layers) substrate composed of a first
layer 1, a second layer 2 and a third layer 3. A semiconductor
chip 4 for driving liquid crystal is mounted on the surface of
the first layer 1 in the face-down bonding manner by a Xknown
method (for example, a method in which an Au bump of the
semiconductor is connected to the substrate by using Ag paste or
a method in which an anisotropic conductive film is used or a
flip chip method in which soldering bump is used). After the
semiconductor chip 4 has been bonded as described above, molding
members 20 are respectively disposed around the semiconductor
chip 4 and between the semiconductor chip 4 and the first layer



Fig. 32 illustrates an enbodi ment of an LCD nodule on which the

sem conductor device according to the present invention is nounted,

Fig. 33 illustrates a structure for mounting a sem conductor device
according to an enbodi nent of the present invention; ~ Fig. 34

Il lustrates a structure for nounting af%m' conductor device according to
an enbodi nent of the present invention;d ¢ Fig. 35 illustrates a
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semiconductor chip 4 are formed on the surface of the first
layer 1 by patterning. Since the pitch of the terminals of the
panel is longer than the pitch of the output pads of the
semiconductor chip 4 , the line pattern is widened on the first
layer 1 so that the output pads and the terminals of the panel
are aligned to one another. Further, through holes 9 are formed
at the leading portions of the output lines 8 so that the output
lines 8 pass through holes 11 of the second layer 2 and are
connected to connection terminals 13 of the panel via through
holes 12 of the third layer 3.

Each of the first, second and the third layers 1, 2 and 3 is
made of ceramic substrates manufactured by simultaneously
sintering alumina bases at low temperature to have a thickness of
0.25 mm. The input lines 5, the output lines 8 and the bus lines
10 are formed by sintering Au, Ag, AgPd or Cu metal paste.
Similarly, the through holes 6, 9, 11 and 12 are formed by
sintering Au, Ag, AgPd or Cu metal paste. Alsoc the lands 7 and
the connection terminals 13 are respectively formed by sintering
Au, Ag, AgPd or Cu metal paste. The foregoing elements for each
.layer are formed by a known print patterning method, and the
layers are stacked, sintered and integrated so that forming of
the multi-layer substrate is completed. Each of the metal layers
formed by patterning and sintering as described above usually has
a thickness of about 0.001 mm to about 0.05 mm. The foregoing
thickness may be about 0.05 mm to about 0.2 mm in order to reduce



enbodi nent of the present invention; Fig. 45 is a cross-sectional view

of the structure shown in Fig. 44; Fig. 46 illustrates a state where a
sem conductor device is nounted on a nulti-layer circuit substrate
according to an 9 enbodi nent of the
present invention; Fig. 47 is a cio s-sectional view of the structure
shown in Fig. 46; Fig. 48 illustrat®s a state where a plurality of
seniconduc% deVlC S_are unted on a nmulti-layer circuit substrate
accor di ng '8¢ ah®ehd %?ﬁ%nYng?ethe present invention; Fig. 49 is a
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plurality ggtternlng after the Au, Ag, AgPd or Cu metal paste or a mixture
.0f two or more of these has been printed on the entire surface.
In this case, the thickness of the formed pattern is about 0.001
mm to about 0.2 mm. As an alternative to employing the printing
method, the pattern may be formed by a photolithographic method
-or a plating method after Au, Ag or Cu has been evaporated or
after the thin film has been formed by sputtering. In this case,
the thickness of the formed pattern is about 0.0005 mm to about
0.1 mm.

Since the ceramic substrates subjected to the sintering
process exhibit excellent dimension stability against moisture,
excellent connection stability can be realized in the portion in
which the semiconductor chip 4 and the multi-layer circuit
substrate 14 are connected to each other and in the portion in
which the connection terminals 13 of the multi-layer circuit
substrate 14 and the panel terminals 18 are connected to one
another.

Each of the first, second and the third layers 1, 2 and 3
may be made of different materials, for example, a glass epoxy
plate made of a composite material of glass fiber and epoxy
resin. The thickness of the glass epoxy plate may be about 0.05
mm to about 0.8 mm in place of the employed thickness of 0.1 mm.
The input lines 5, the output lines 8, the through holes 10, the
lands 7 and the connection terminals 13 for each layer are formed
by known sub-tractive method or an additive method in which
metal, such as copper, is patterned. The through holes 6, 9, 11
and 12 are, by a known plating method using metal such as copper,
.formed for each layer or collectively while stacking the layers.
Although the thickness of the patterned metal is about 0.001 mm
to about 0.035 mm, it may be about 0.035 mm to about 0.2 mm in
order to reduce the resistance and to permit large electric
currents to flow. The surface of each of the input lines 5, the
output lines 8, the bus lines 10, the lands 7, the connection



sem conductor devices are nmounted on a nulti-layer circuit substrate
according to an enbodi nent of the present invention; Fig. 53
illustrates a state where a plurality of sem conductor devices are nounted
on a nmulti-layer circuit substrate according to an enbodi nent of the
present invention; Fig. 54 is a front elevational view of the
structure shown in Fig. 53; Fig. :ﬁ%;illustrates a state where a
pIurallty of sem conductor devices are nounted on a nulti-layer circuit
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may be formed by an organic resin film solely made of polyimide
‘(PI), polyethylene terephthalate (PET), polyether sulfon (PES),
polycarbonate (PC), polyester (PS), cellulose triacetate (TAC),
polysulfon (PS), acryl, epoxy, polyether ether ketone (PEEK) or
polyarylate or made of a mixture of two or more of these.
Although the polyimide film having a thickness of 0.025 mm is
employed as the organic resin film, the thickness of the organic
resin film may be about 0.001 mm to about 0.5 mm. The input
lines 5, the output lines 8, the bus lines 10, the lands 7 and
the connection terminals 13 for each layer are formed by a known
sub~tractive method or an additive method in which metal, such as
copper, is patterned. The through holes 6, 9, 11 and 12 are
formed collectively for each layer or formed after the layers 1,
2 and 3 have been stacked by a known plating method using metal,
such as copper. As an alternative to this, a member formed by
applying a PI coat (by a known casting method or the like) to
metal foil made of, for example, copper, may be patterned and
stacked. Although the thickness of the patterned metal is about
0.001 mm to about 0.035 mm, the thickness may be made to be about
0.035 mm to about 0.2 mm in order to reduce the resistance or to
permit large electric currents to flow. The surface of each of
the lines 5, 8, 10, the lands 7, the connection terminals 13, the
through holes 6, 9, 11 and 12 may be applied with plating solely
using Ni, Au, Cr, Co, P4, Sn, Pb or In or using a nmixture of two
or more of these materials. The thickness of the layers made by
plating is about 0.0001 mm to about 0.05 mnm. If the organic
resin film is used, the thickness can be reduced as compared with
the thickness realized by using the ceramic substrate or the

epoxy glass plate and the connection between the panel terminal



10 substrates are nounted on an el ectronic optical apparatus; Fig. 63
illustrates a state where nulti-layer <circuit substrates are nounted on an
el ectronic printing apparatus; Fig. 64 illustrates a state where
multi-layer circuit substrates are nmounted on an el ectronic optical

appar at us; Fig. 65 illustrates a state where nulti-layer circuit
substrates are nounted on an electronic1p6inting appar at us; Fig. 66
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A light crystal display panel (for example, 640 dots x 480
dots) 16 has 16 multi-layer substrates 14 according to the first
embodiment shown in Fig. 1 mounted in direction X and 5 multi-
layer substrates 14 in direction Y, the multi-layer substrates 14
thus disposed being connected to the panel terminals 18.
However, 12 multi-layer substrates 14 in the direction X and 5
multi-layer substrates 14 in the direction Y are omitted in Fig.
2. The terminals 13 of the multi-layer substrate 14 and the
panel terminals 18 are connected to one another by the connection
member 19. The connection member 19 establishes electrical
connections and somewhat fixes the multi-layer substrate 14 to
the panel. .

The connection member 19 is made of an anisotropic
conductive film mainly composed of conductive particles and an
adhesive agent. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by
plating, particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu,
Fe, Sn or Pb or a mixture of two or more of these materials on
plastic particles (polystyrene, polycarbonate or acryl or the
like) or carbon particles. The foregoing adhesive agent is a
sole styrene butadiene styrene (SBS), epoxy, acryl, polyester or
.urethane adhesive agent or a mixture or compound of two or more
of these materials. The anisotropic conductive film is disposed
between the panel terminals 18 and the connection terminals 13 of
the multi-layer substrate 14. If the anisotropic conductive film
is a thermo~hardening film or a blend type of a thermoplastic
film and a thermo-hardening film, a heating and pressurizing head



Fig. 73 is an exploded view which illustrates a nulti-layer substrate
according to an enbodi nent of the present invention; Fig. 74 is a
cross sectional view which illustrates an essential portion of a liquid
crystal display apparatus according to anot her enbodi ment of the present
I nventi on; Fig. 75 illustrates anzﬁgfential portion of a liquid
crystal display apparatus according to ot her enbodi nent of the present
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.to the glass) to harden the ultraviolet hardening type film.

Alternatively, as the connection member 19, an anisotropic
conductive adhesive agent mainly composed of conductive particles
and an adhesive agent is used. The conductive particles are sole
.soldering particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or
a mixture or alloy of two or more of these materials, complex
metal particles made by plating, particles formed by plating sole
Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of two or more
of these materials on plastic particles (polystyrene,
polycarbonate or acryl or the like) or carbon particles. The
foregoing adhesive agent is a sole styrene butadiene styrene
(SBS), epoxy, acryl, polyester or urethane adhesive agent or a
mixture or compound of two or more of these materials. The
anisotropic conductive adhesive agent is a fluid or paste agent
and applied to the portion in which the panel terminal 16 is
connected by a known method, for example, printing or a
dispensing method using a dispenser. If the anisotropic
conductive adhesive agent is a thermo-hardening agent or a
blended agent of a thermoplastic agent and a thermo-~hardening
agent, a heating and pressuring head is abutted against the
multi-layer substrate 14 so that the agent is hardened and
connected. If the anisotropic conductive film is an ultraviolet
hardening type film, a pressuring head is abutted against the
multi-layer substrate 14 and ultraviolet rays are applied to the
anisotropic conductive film from a position adjacent to the panel
terminal 18 (adjacent to the glass) to harden the ultraviolet
.hardening type film.

In order to protect the exposed portion of the panel
terminal 18, a molding 21 is placed. The molding 21 also serves
to fix the multi-layer substrate 14 to the panel. The molding 21
is made of sole epoxy, acryl, urethane or polyester material or
a mixture or compound of two or more of these materials of any



anot her enbodi nent of the present invention; Fig. 80 illustrates a
liquid crystal display apparatus according to another enbodi nent of the

present invention; Fig. 81 is a cross sectional view which illustrates
a liquid crystal display apparatus according to anot her enbodi ment of the
present invention; Fig. 82 illustrates a nulti-layer substrate
accordi ng to anot her enbodi nent of the r8sent invention; Fig. 83 is

an perspective viewwhich illustrates g nulti- layer substrate according to
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The connection member 19 may be an anisotropic conductive
film arranged as shown in Fig. 21 and mainly composed of
conductive particles 32 and an adhesive agent 33. The thickness
(h) of the adhesive agent 33 is made thinner than the particle
size (d) of the conductive particles 32. The -anisotropic
conductive film 31 may be formed on a separator 34 (a teflon or
a PET sheet (film) or a paper sheet). The conductive particles
32 are, as shown in Fig. 22, sole soldering particles, Ni, Au,
Ag, Cu, Pb or Sn particles or a mixture or alloy of two or more
of these, complex metal particles made by plating, particles
formed by plating sole Ni, Au, Cu or Fe or a mixture of two or
more of these materials on plastic particles (polystyrene,
polycarbonate or acryl or the like) or carbon particles. The
particle size (4) 1is about 0.001 mm to about 0.020 mm. The
adhesive agent 27 is sole styrene butadiene styrene (SBS), epoxy,
acrylic, polyester or urethane adhesive agent or a mixture or
compound of two or more of these materials having a thickness (h)
ranging from about 0.0005 mm to about 0.018 mm.

The anisotropic conductive film 31 is disposed between the
panel terminal 18 and the connection terminal 13 of the multi-
layer substrate 14. If the anisotropic conductive film 31 is a

-thermo-hardening agent or a blend type of a thermoplastic agent
and a thermo-hardening agent, a heating and pressurizing head is
abutted against the mnmulti-layer substrate 14 so that the
anisotropic adhesive agent is hardened and connected. If the
anisotropic conductive film 31 is an ultraviolet hardening type
adhesive agent, a pressuring head is abutted against the multi-



Fig. 93 is a cross sectional view which illustrates an essential portion of
anot her conventional liquid crystal display apparatus; Fig. 94 is a
cross sectional view which illustrates a

12 conventional anisotropic conductive film Fig. 95 is a cross
sectional view which illustrates an essential portion a connection portion
of the conventional anisotropic conductﬁyg)filnj Fig. 96 is a cross
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.conductive particle 32 (in particular, if the pitch of the
connection terminals is 0.1 mm or shorter), the adhesive agent 33
can be removed satisfactorily at the time of applying pressure so
that the panel terminal 18 and the connection terminal 13 of the
‘multi-layer substrate 14 can be assuredly electrically connected
-to each other by the conductive particles 32 (see Fig. 10). The
thus established connection state is maintained by the adhesive
agent 33 so that satisfactory connection reliability is
maintained.

Another conductive member may be employed as shown in Fig.
23 which has an arrangement that an anisotropic adhesive agent 35
in the form of fluid or paste including the conductive particles
32 and the adhesive agent 33 is applied to the portion, in which
the panel terminal 16 is connected, by a known method, such as a
printing method or a dispensing method using a dispenser. At
this time, the viscosity and the thixotropic characteristics of
the anisotropic conductive agent 35 are so controlled as to make
the thickness (h) of the adhesive agent 33 to be smaller than the
particle size (d) of the conductive particles 32. As a result,
the connection can reliably be established as shown in Fig. 24 by
a method similar to that for connecting the foregoing anisotropic
conductive film with pressure.

In order to protect the exposed portion of the panel
terminal 18 from corrosion, a molding 21 is placed. The molding
21 also serves to fix the multi-layer substrate 14 to the panel.
The molding 21 is made of sole epoxy, acryl, urethane or
ipolyester material or a mixture or compound of two or more of
these materials of any one of solvent type, thermo-hardening
type, or light hardening type or a mixture thereof.

The bus lines between adjacent multi-layer substrates 14 are
connected by wire bonding with wires 15 via the lands 7. The
wires 15 may be made of metal such as Au, Al or Cu or the like or



state where it is nounted on a display devi ce. DESCRI PTI ON OF

THE PREFERRED EMBODI MENTS Fi rst Enbodi nent A first enbodi ment of the
present invention will now be described with reference to Figs. 1, 2, 3 and
4. Fig. 1 is an exploded perspective view which illustrates a

mul ti-layer substrate according to the 2 rst enmbodi ment of the present
I nvention in which a sem conductor chip driving liquid crystal is
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cross manner in the same multi-layer substrate as contrasted with

the conventional TAB method using individual bus substrates to
wire the bus lines in the cross manner. Therefore, the overall
size can be reduced as compared with the TAB method by raising
the density of the lines wired on the substrate. Further, the
cost can be reduced because individual bus lines are not used.

Since the conventional COG method has the arrangement that
the cross wiring of the bus lines is performed on the panel
substrate, a wide area is required to wire the bus lines.
Further, metal lines must be used to reduce the resistance value
of the wired lines, resulting in an enlargement of the cost.
However, use of the multi-layer substrate according to this
embodiment enables the space required to wire the bus lines and
the cost to be reduced as compared with the COG method.

Second Embodiment

A second embodiment of the present invention will now be
described with reference to Fig. 5.

Fig. 5 is an exploded perspective view which illustrates a
multi-layer substrate of a liquid crystal display apparatus
according to a second embodiment of the present invention in
which a semiconductor chip for driving liguid crystal is mounted
on the surface of a multi-layer substrate by wire bonding.

Wire bonding lands 22 are, on the surface of the first layer
1 of the multi-layer substrate, formed for the input lines 5 and
the output lines 8 to correspond to the input/output pads of the
semiconductor chip 4 . The residual factors, such as the
pattern, through holes, the method of forming the multi-layer
substrate, the arrangement and the structure are the same as
those according to the first embodiment.

The reverse side of the semiconductor chip 4 is secured to



13 1 in order to prevent corrosion and reinforce bonding. The nol di ng
menbers 20 are nade of sole epoxy, acryl, urethane or polyester materi al
or a mxture or conmpound of two or nore of these materials in the form of

a solvent or therno-hardening or |ight hardening type or a m xture
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and 3 is made of cerami ¢ substrates, manuf acfured si mul t aneousl y
-are connected by wire bonding similarly t the first embodiment.

Further, the bonded portions and the wired portions are, although
omitted from illustration, applied with molding material to be
protected and reinforced similarly to the first embodiment.

As described above, use of the multi-layer substrate
according to this embodiment enables the size and the cost to be
reduced similarly to the first embodiment as compared with the
conventional TAB method and the COG method.

Third Embodiment

A third embodiment will now be described with reference to
Fig. 6.

Fig. 6 illustrates a 1liquid crystal display apparatus
according to the present invention in which the multi-layer
substrates 14 having the face-down-bonded semiconductor chips 4
thereon is connected to the panel terminal 18 of the 1liquid
crystal display panel by using the anisotropic conductive film 19
similarly to the first embodiment. The essential portion of the
connection portion is arranged to be similar to that according to
the first embodiment shown in Fig. 4. However, the leading
portions of the input lines of the first layer 1 of the multi-
layer substrate are formed into shapes adaptable to be connected
to heat seal or flexible substrates in place of the wire bonding
.lands.

The bus lines of the adjacent multi-layer substrates 14 are
connected to one another by using a connection substrate 24. The
connection substrate 24 may be a heat seal or a flexible
substrate.

The width of the portion, in which the connection substrate

2



sintering alum na bases at |ow tenperature to have a thickness of 0.25 mm
The. input lines 5 the output lines 8 and the bus lines 10 are fornmed by
sintering Au, Ag, AgPd or Cu netal paste. Simlarly, the through hol es 6,
9, 11 and 12 are forned by sintering Au, Ag, AgPd or Cu netal paste. Al so
the-lands 7 and the connection termnals 13 are respectively fornmed by
sintering Au, Ag, AgPd or Cu netal pas 2The foregoi ng el enments for each
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AgPd or Cu-dRidda Peshe1 14 TbXtHECfirst embodiment as compared with the
conventional TAB method and the COG method.

Further, the connection of the semiconductor chip for
‘driving liquid crystal to the surface of the multi-layer
substrate and the electrical connection between the adjacent
multi-layer substrates may be established by combining the
methods according to first, second and the third embodiments. In
any case, the size and the cost can be reduced similarly.

Further, the multi;layer substrate having the semiconductor
chip for use in the foregoing embodiments mounted thereon can be
mounted on another display apparatus or an electronic printing
apparatus such that it can be mounted on a plasma display or an
EL display apparatus by changing the foregoing semiconductor chip
to a semiconductor chip for driving the plasma display or a
semiconductor chip for driving the EL. By similarly mounting a
semiconductor chip for driving a thermal head on the multi-layer
substrate and by similarly connecting the multi~layer substrate
to the thermal head, application to an electronic printing
apparatus can be realized.

Fourth Embodiment

A fourth embodiment will now be described with reference to
Figs. 4, 7, 8, 9 and 10.

Fig. 7 is an exploded perspective view which illustrates a
liquid crystal display apparatus according to the present
invention in which a multi-layer substrate according to this
.embodiment includes a semiconductor chip for driving 1liquid
crystal face~down bonded thereon.

Reference numerals 1, 2 and 3 represent layers of the multi-
layer (comprising three layers) substrate composed of a first
layer 1, a second layer 2 and a third layer 3. A semiconductor
chip 4 for driving liquid crystal is mounted on the surface of



of two or nore of these has been printed on the entire surface. In this
case, the thickness of the forned pattern is about 0.001 mmto about 0.2
nm As an alternative to enploying the printing nethod, the pattern nay be
formed by a photolithographic nethod or a plating nethod after Au, Ag or Cu
has been evaporated or after the thin filmhas been fornmed by sputtering.

In this case, the thickness of the forngdJattern is about 0.0005 mm to
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corresponding to input pads of the semiconductor chip 4 are
formed on the surface of the first layer 1 by patterning. The
input lines 5 are connected to bus lines 10 of the second layer
2 via through holes 6 and through holes 25. Further, the input
lines 5 are connected to the connection terminals 27 formed on
the reverse side of the third layer 3 via the through holes 26
formed in the third layer 3. The connection terminals 27 are
respectively formed into a proper shape to have a proper size and
a thickness to be connected to the connection terminals 29 of the
bus lines 28 on the panel. The connection terminals 27 are
disposed on the side of the multi-layer substrate 14
perpendicular to the side on which the connection terminals 13
for establishing the connection with the panel are disposed.
Although the illustrated structure comprises the connection
terminals 27 disposed in a line, a two-line configuration may be
employed.

Output 1lines 8 corresponding to output pads of the
semiconductor chip 4 are formed on the surface of the first
layer 1 by patterning. Since the pitch of the terminals of the
.panel is longer than the pitch of the output pads of the
semiconductor chip 4 , the line pattern is widened on the first
layer 1 so that the output pads and the terminals of the panel
are aligned to one another. Further, through holes 9 are formed
at the leading portions of the output lines 8 so that the output
lines 8 pass through the through holes 11 of the second layer 2



currents to flow The surface of each of the input lines 5, the output
lines 8, the bus lines 10, the lands 7, the connection

15 termnals 13, the through holes 6, 9, 11 and 12 may be applied with

pl ating using sole netal, such as Ni, Au, C, Co, Pd, Sn, Pb or In or a

m xture of two or nore of these materials, plating being perfornmed to have
a thickness of about 0.00005 mmto aHEUI 0.05 mm |If a glass epoxy plate is
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The i nput Each of the first, second and the third layers 1, 2 and 3 is
made of ceramic substrates manufactured by simultaneously
sintering alumina bases at low temperature to have a thickness of
‘0.25 mm. The input lines 5, the output lines 8 and the bus lines
10 are formed by sintering solely or mixture of Au, Ag, AgPd or
Cu metal paste. Similarly, the through holes 6, 9, 11, 12, 25
and 26 are formed by sintering Au, Ag, AgPd or Cu metal paste.
Also the connection terminals 13 and 27 are respectively formed
by sintering solely Au, Ag, AgPd or Cu metal paste or a mixture
of two or more of these. The foregoing elements for each layer
are formed by a known print patterning method, and the layers are
stacked sintered and integrated so that forming of the multi-
layer substrate is completed. Each of the metal layers formed by
patterning and sintering as described above usually has a
thickness of about 0.001 mm to about 0.05 mm. The foregoing
thickness may be about 0.05 mm to about 0.2 mm in order to reduce
the resistance value.

Depending upon the pitch of the lines and upon the dimension
accuracy, the input lines 5 and the output lines 8 on the surface
of the first layer 1 and the connection terminals 13 and 27 on
the third layer 3 may be formed by photolithographic patterning
after the Au, Ag, AgPd or Cu metal paste or a mixture paste of
two or more of these materials has been printed on the entire
surface. In this case, the thickness of the formed pattern is
about 0.001 mm to about 0.2 mm. As an alternative to employing
the printing method, the pattern may be formed by a
photolithographic method or a plating method after Au, Ag or Cu
has been evaporated or after the thin film has been formed by
sputtering. 1In this case, the thickness of the formed pattern is
about 0.0005 mm to about 0.1 mm.

Fig. 8 is an exploded view which illustrates an essential



lines 5, the output lines 8 the bus lines 10, the lands 7 and the
connection termnals 13 for each |layer are forned by a known sub-tractive
nmet hod or an additive nethod in which netal, such as copper, is patterned.
The through holes 6, 9, 11 and 12 are forned collectively for each |ayer or
fornmed after the layers 1, 2 and 3 haveageen stacked by a known plating
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may be formed fully in an allowable area in terms of wiring if
the resistance of the circuit and that of the connections are
intended to be reduced. The bus lines 28 on the panel serve as
bus lines for establishing the connections between the foregoing
multi-layer substrates.

Fig. 9 1illustrates a structure arranged substantially
similarly to that according to the embodiment shown in Fig. 8
except for an arrangement in which the connection terminals 13 of
the multi-layer substrate 14 are disposed inside the panel 16.
The cross section (section y-y of Fig. 9) of the essential
portion of the connection portion is as shown in Fig. 10 whereby
the length of each of lines arranged from the panel terminals 18
to the inside portion of the panel can be shorter than that
according to the embodiment shown in Fig. 4. As a result, an
effect can be obtained in that the circuit resistance can be
reduced.

The connection terminals 13, the panel terminals 18, the
connection terminals 27 and the panel terminals 28 are connected
to one another by connection members 19. The connection members
19 maintain the electrical connections and also act to fix
somewhat the multi-layer substrates 14 to the panel.

The connection member 19 is made of an anisotropic
conductive film mainly composed of conductive particles and an
adhesive agent. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by
plating, particles formed by plating sole Ni, co, Pd, Au, Ag, Cu,
Fe, Sn or Pb or a mixture of two or more of these materials on



18 and the connection nenber 19 can easily be established. Therefore, the
connection reliability can be i nproved and the connection process can be

sinplified. Fig. 2 illustrates an exanple in which the nmulti-I|ayer
substrate according to the first enbodi ment shown in Fig. 1 is connected to
a liquid crystal display panel. Fig. 3 is an enlarged view which

illustrates an essential portion of th onnection portion shown in Fig. 2.
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Ag, Cu, anisotropic conductive film is an ultraviolet hardening type
film, a pressuring head is abutted against the multi-layer
substrate 14 and ultraviolet rays are applied to the anisotropic
conductive film from a position adjacent to the panel terminals
18 and 29 (adjacent to the glass) to harden the ‘ultraviolet
hardening type film. If the pressuring head is formed into a U-
shape facing sidewards or if a multiplicity of the pressuring
heads are used to correspond to the configuration of the
connection terminals 13 and 27, the input/output terminals of the
multi~layer substrate 14 can be collectively connected to the
corresponding panel terminals 18 and 29 while necessitating only
one pressurizing process.

Alternatively, as the connection member 19, an anisotropic
conductive adhesive agent is used which is mainly composed of
conductive particles and an adhesive agent. The conductive
particles are sole soldering particles, sole Ni, Au, Ag, Cu, Pb
or Sn particles or a mixture or alloy of two or more of these
materials, complex metal particles made by plating, particles
formed by plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a
mixture of two or more of these materials on plastic particles
(polystyrene, polycarbonate or acryl or the 1like) or carbon
.particles. The foregoing adhesive agent is a sole styrene
butadiene styrene (SBS), epoxy, acryl, polyester or urethane
adhesive agent or a mixture or compound of two or more of these
materials. The anisotropic conductive adhesive agent is a fluid
or paste agent and applied to the portion in which the panel
terminal 16 is connected by a known method, for example, printing



Fe, Sn or Pb or a mxture of two or nore of these materials on plastic
particles (polystyrene, polycarbonate or acryl or the |like) or carbon
particles. The foregoing adhesive agent is a sole styrene butadiene
styrene (SBS), epoxy, acryl, polyester or urethane adhesive agent or a
m xture or conpound of two or nore of gﬁ e materials. The ani sotropic
conductive filmis di sposed between th Sgnel termnals 18 and the
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are applied to the anisotropic conductive film from a position
adjacent to the panel terminals 18 and 19 (adjacent to the glass)
-to harden the ultraviolet hardening type film. If the pressuring
head 1is formed into a U-shape facing sidewards or if a
multiplicity of the pressuring heads are used to correspond to
the configuration of the connection terminals 13 and 27, the
input/output terminals of the multi-layer substrate 14 can be
collectively connected to the corresponding panel terminals 18
and 29 while necessitating only one pressurizing process.

In order to protect the exposed portion of the panel
terminal 18 from corrosion, a molding 21 is placed. The molding
21 also serves to fix the multi-layer substrate 14 to the panel.
The molding 21 is made of sole epoxy, acryl, urethane or
polyester material or a mixture or compound of two or more of
these materials of any one of solvent type, thermo-hardening
type, or light hardening type or a mixture thereof.

As shown in Fig. 4, the multi-layer substrate can be mounted
in a compact manner within the outline of the panel 16.

As described above, the bus lines formed on the panel to
serves as the means for establishing the electrical connections
between the multi-layer substrates enables the bus lines to be
formed simultaneously with the other 1lines on the panel.
Therefore, an individual forming process does not need to be
performed. Further, individual elements such as the heat seal
.can be omitted. 1In addition, the fact that the connections of
the input and output terminals can be collectively established
causes the manufacturing process to be simplified.

Fifth Embodiment
A fifth embodiment will now be described with reference to

Figs. 4, 10, 11, 12, 13 and 14.



and an adhesive agent is used. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mxture or alloy of
two or nore of these materials, conplex nmetal particles nade by plating,
particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a
m xture of two or nore of these materials on plastic particles

(pol ystyrene, polycarbonate or acryl or gﬂg | i ke) or carbon particles.

The foregoi ng adhesive agent is_a_sole styrene butadi ene styr n%%&§BS ,
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pol yester material or a m xture or conmpound of two or “more of t'hése

mat eri al s@ofmedfpd in which an anisotropic conductive film is used or a
flip chip method in which soldering is performed). After the
semiconductor chip 4 has been bonded as described above, molding
members 20 are respectively disposed around the semiconductor
chip 4 and between the semiconductor chip 4 and the first layer
1 in order to prevent corrosion and reinforce bonding. The
molding members 20 are made of sole epoxy, acryl, urethane or
polyester material or a mixture or compound of two or more of
these materials in the form of a solvent or thermo-hardening or
light hardening type or a mixture thereof. Input lines 5
corresponding to input pads of the semiconductor chip 4 are
formed on the surface of the first layer 1 by patterning. The
input lines 5 are connected to bus lines 10 of the second layer
2 via through holes 6 and through holes 25. The bus lines 10 are
connected to through holes 30 of the second layer 2 and connected
to the connection terminals 27 formed on the reverse side of the
third layer 3 via the through holes 30 and the through holes 26
of the second layer 2. The connection terminals 27 are disposed
to substantially run parallel to the connection terminals 13.
The connection terminals 27 and the connection terminals 13 are
.formed into the same shape, have the same size and thickness.
Although Fig. 11 illustrates the structure in which the
connection terminals 13 and 27 respectively have the same shape
and are disposed at the same pitch, the connection terminals 13
and 27 may be respectively different from one another. Although
the through holes 13 and 26 are disposed in one line, they may be



one of solvent type, therno-hardening type, or |ight hardening type or a

m xture thereof. The bus |ines between adjacent nulti-Ilayer substrates
14 are connected by wire bonding with wires 15 via the lands 7. The

wires 15 may be made of netal such as Au, Al or Cu or the like or their
alloy (alloy containing Be, Si or My or the like included). The width of
the wire-bonded portion is so determineddQs to be narrower than the width
of the multj-layer substrate, resulting 1in that the w re-bonded portion

can be moudtERP$AatosEPFRIBRLRER} | §1R¥Fpact manner in which it is included
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alloy of tﬁ%écgligﬁéh to one another. Further, through holes 9 are formed
at the leading portions of the output lines 8 so that the output
lines 8 pass through the through holes 11 of the second layer 2
-and and connected to connection terminals 13 of the panel via
through holes 12 of the third layer 3. Although a method of
making coinciding the pitch of the pads of the semiconductor chip
with the pitch of the terminals of the panel of the multi-layer
substrate composed of the three layers is described here, the
coincidence may be made over a plurality of layers (two or more
layers) in place of making only one layer coincide.

Each of the first, second and the third layers 1, 2 and 3 is
made of ceramic substrates manufactured by simultaneously
sintering alumina bases at low temperature to have a thickness of
0.25 mm. The input lines 5, the output lines 8 and the bus lines
10 are formed by sintering solely or mixture of Au, Ag, AgPd or
Cu metal paste. Similarly, the through holes 6, 9, 11, 12, 25,
26 and 30 are formed by sintering Au, Ag, AgPd or Cu metal paste.
Also the connection terminals 13 and 27 are respectively formed
by sintering solely Au, Ag, AgPd or Cu metal paste or a mixture
of two or more of these. The foregoing elements for each layer
are formed by a known print patterning method, and the layers are
stacked sintered and integrated so that forming of the multi-
layer substrate is completed. Each of the metal layers formed by
patterning and sintering as described above usually has a
thickness of about 0.001 mm to about 0.05 mm. The foregoing

. thickness may be about 0.05 mm to about 0.2 mm in order to reduce
the resistance value.

Depending upon the pitch of the lines and upon the dimension
accuracy, the input lines 5 and the output lines 8 on the surface
of the first layer 1 and the connection terminals 13 and 27 on
the third layer 3 may be formed by photolithographic patterning



of these, conplex nmetal particles nade by plating, particles formed by
plating sole NN, Au, Cu or Fe or a mxture of two or nore of these
materials on plastic particles (polystyrene, polycarbonate or acryl or the
| i ke) or carbon particles. The particle size (d) is about 0.001 nmto
about 0.020 nm The adhesi ve agent 27 'ghsole styrene but adi ene styrene
(SBS), epoxy, acrylic, polyester or ure e adhesive agent or a m xture or

conmpound of two or nore of these materials havin% a thickness (h) rangin
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about 0.0005 mm to about 0.1 mm.

Fig. 12 is an exploded view which illustrates an essential
‘portion in which the multi-layer substrate according to this
embodiment shown in Fig. 7 is connected to the liquid crystal
display panel. The cross section (section x-x of Fig. 12) of the
essential portion of the connection portion is as shown in Fig.
4 similarly to the first embodiment. Connection terminals 18,
bus lines 28 and connection terminals 29 to be disposed at the
end portions of the bus lines 28 are, by patterning, formed on
the panel 16 to correspond to the portion in which the multi-
layer substrate 14 will be mounted. The connection terminals 18
and 29 are disposed on one straight line. Although the bus lines
28 are simply illustrated by a continuous line in Fig. 12, they
may be arranged to have different pattern widths upon
consideration of the circuit resistance and the connection
resistance so that the resistance values of the lines are made to
be the same. The bus lines 28 on the panel serve as bus lines
for establishing the connections between the foregoing multi-
layer substrates.

The connection terminals 13, the panel terminals 18, the
connection terminals 27 and the panel terminals 28 of the multi-
layer substrate 14 are connected to one another by connection
members 19. The connection members 19 maintain the electrical
connections and also act to fix somewhat the multi-layer
-substrates 14 to the panel.

The connection member 19 1is made of an anisotropic
conductive film mainly composed of conductive particles and an
adhesive agent. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by



ani sotropi ¢ conductive adhesive agent froma position adjacent to the panel
termnal 18 (adjacent to the glass) to harden and connect the ultraviol et
hardening type film Even if the thickness (k) of the connection
termnal 13 of the nulti-layer substrate 14 is thinner than the particle
size (d) of the conductive particle 32 (in particular, if the pitch of the
connection termnals is 0.1 mm or shortE% , the adhesive agent 33 can be
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anisotropic conductive film is an ultraviolet hardening type
film, a pressuring head is abutted against the multi-layer
substrate 14 and ultraviolet rays are applied to the anisotropic
conductive film from a position adjacent to the panel terminals
18 and 29 (adjacent to the glass) to harden the ultraviolet
hardening type film. Since the connection terminals 13 and 27
are disposed on one straight line, the pressurizing head may be
formed into a simple straight shape so that the connections can
be established by using a simple pressurizing and connecting
device. Further, the input/output terminals of the multi-layer
substrate 14 can be collectively connected to the corresponding
panel terminals 18 and 29 while necessitating only one
pressurizing process.

Alternatively, as the connection member 19, an anisotropic
conductive adhesive agent is used which is mainly composed of
conductive particles and an adhesive agent.- The conductive
particles are sole soldering particles, sole Ni, Au, Ag, Cu, Pb
or Sn particles or a mixture or alloy of two or more of these,
complex metal particles made by plating, particles formed by
?plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of
two or more of these materilas on plastic particles (polystyrene,
polycarbonate or acryl or the like) or carbon particles. The
foregoing adhesive agent is a sole styrene butadiene styrene
(SBS), epoxy, acryl, polyester or urethane adhesive agent or a
mixture or compound of two or more of these materials. The



The nol ding 21 is made of sol e epoxy, acryl, urethane or polyester materi al
or a mxture or conpound of two or nore of these nmaterials of any one of
sol vent type, therno-hardening type, or |light hardening type or a mxture
t her eof . The bus |ines between adjacent nulti-layer substrates 14 are
connected by wire bonding wwth wires 15 via the lands 7. The wires 15 may
be made of nmetal such as Au, Al or Cu gf)t he |ike or
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multi-layer substrate 14 so that the agent 1is hardened and
connected. If the anisotropic conductive adhesive agent is an
ultraviolet hardening type adhesive agent, a pressuring head is
abutted against the multi-layer substrate 14 and ultraviolet rays
are applied to the anisotropic conductive film from a position
adjacent to the panel terminals 18 and 19 (adjacent to the glass)
to harden the ultraviolet hardening type £ilm. Since the
connection terminals 13 and 27 are disposed on one straight line,
the pressurizing head may be formed into a simple straight shape
so that the connections can be established by using a simple
pressurizing and connecting device. Further, the input/output
terminals of the multi-layer substrate 14 can be collectively
connected to the corresponding panel terminals 18 and 29 while
necessitating only one pressurizing process.

In order to protect the exposed portion of the panel
terminals 18, 28 and 29 from corrosion, a molding 21 is placed.
The molding 21 also serves to f£ix the multi-layer substrate 14 to
the panel. The molding 21 is made of sole epoxy, acryl, urethane
or polyester material or a mixture or compound of two or more of
these materials of any one of solvent type, thermo-hardening
type, or light hardening type or a mixture thereof.

As shown in Fig. 4, the multi~layer substrate can be mounted
in a compact manner within the outline of the panel 16.

As described ébove, the bus lines formed on the panel to
serves as the means for establishing the electrical connections

‘between the multi-layer substrates enables the bus lines to be
formed simultaneously with the other 1lines on the panel.
Therefore, an individual forming process does not need to be
performed. Further, individual elements such as the heat seal
can be omitted. In addition, the fact that the connections of

the input and output terminals can be collectively established



the density of the lines wired on the substrate. Further, the cost can be
reduced because individual bus |ines are not used. Since the
conventional COG method has the arrangement that the cross wiring of the
bus lines is perfornmed on the panel substrate, a wide area is required to
wire the bus lines. Further, metal |ines nust be used to reduce the

resi stance value of the wired |ines, resqtt‘ng I n an enl argenent of the
cost. However, use_ of the nultl-layer substkate according to this
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‘effect can be obtained in that the circuit resistance can be
reduced.

The connection terminals 13, the panel terminals 18, the
connection terminals 27 and the panel terminals 28 of the multi-
layer substrate 14 are connected to one another by connection
members 19. The connection members 19 maintain the electrical
connections and also act to fix somewhat the multi-layer
substrates 14 to the panel.

The connection member 19 is made of an anisotropic
conductive film mainly composed of conductive particles and an
adhesive agent. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by
plating, particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu,
Fe, Sn or Pb or a mixture of two or more of these materials on
plastic particles (polystyrene, polycarbonate or acryl or the
like) or carbon particles. The foregoing adhesive agent is a
sole styrene butadiene styrene (SBS), epoxy, acryl, polyester or
urethane adhesive agent or a mixture or compound of two or more
of these materials. The anisotropic conductive film is disposed
between the panel terminals 18 and the connection terminals 13
and 27 of the multi-layer substrate 14. If the anisotropic
.conductive film is a thermo~hardening film or a blend type of a
thermoplastic film and a thermo-hardening film, a heating and
pressurizing head is abutted against the multi-layer substrate 14
so that the anisotropic film is hardened and connected. If the
anisotropic conductive film is an ultraviolet hardening type
film, a pressuring head is abutted against the multi-layer



21 the surface of the nmulti-layer substrate. Further, the
I nput/ out put pads of the sem conductor chip 4 and the | ands 22 on the
surface of the first layer 1 of the nulti-layer substrate are w re-bonded
to one another. Wre 23 for use to connect the multi-layer substrates
according to the first enbodi ment nay be used here. Further, the bonded
portions and the wired portions are, aLthgqgh omtted fromillustration
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substrate 14 can be collectively connected to the corresponding
panel terminals 18 and 29 while necessitating only one
‘pressurizing process.

Alternatively, as the connection member 19, an anisotropic
conductive adhesive agent is used which is mainly composed of
conductive particles and an adhesive agent. The conductive
particles are sole soldering particles, sole Ni, Au, Ag, Cu, Pb
or Sn particles or a mixture or alloy of two or more of these,
complex metal particles made by plating, particles formed by
plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of
two or more of these materials on plastic particles (polystyrene,
polycarbonate or acryl or the like) or carbon particles. The
foregoing adhesive agent is a sole styrene butadiene styrene
(SBS), epoxy, acryl, polyester or urethane adhesive agent or a
mixture or compound of two or more of these materials. The
anisotropic conductive adhesive agent is a fluid or paste agent
and applied to the portion in which the panel terminal 16 is
connected by a known method, for example, printing or a
dispensing method using a dispenser. If the anisotropic
conductive adhesive agent is a thermo-hardening agent or a
blended agent of a thermoplastic agent and a thermo-hardening
agent, a heating and pressuring head is abutted against the
multi-layer substrate 14 so that the agent is hardened and
connected. If the anisotropic conductive adhesive agent is an

-ultraviolet hardening type adhesive agent, a pressuring head is
abutted against the multi-layer substrate 14 and ultraviolet rays
are applied to the anisotropic conductive film from a position
adjacent to the panel terminals 18 and 19 (adjacent to the glass)
to harden the ultraviolet hardening type film. Since the

connection terminals 13 and 27 are disposed on one straight line,



substrates 14 having the face-down-bonded sem conductor chips 4 thereon is
connected to the panel terminal 18 of the liquid crystal display panel by
usi ng the ani sotropic conductive film19 simlarly to the first enbodi nent.
The essential portion of the connection portion is arranged to be simlar
to that according to the first enbodi nrent shown in Fig. 4. However, the

| eadi ng portions of the input lines of 3fje first layer 1 of the nulti-

| ayer substrate are forped into shapes adaptable to be connected to heat
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the outline of the Al 18 protect the exposed portion of the panel
terminals 18, 28 and 29 from corrosion, a molding 21 is placed.
The molding 21 also serves to fix the multi-layer substrate 14 to
the panel. The molding 21 is made of sole epoxy, acryl, urethane
"or polyester material or a mixture or compound of two or more of
these materilas of any one of solvent type, thermo-hardening
type, or light hardening type or a mixture thereof.

As shown in Fig. 10, the multi-layer substrate can be
mounted in a compact manner within the outline of the panel 16.

As described above, the bus lines formed on the panel to
serves as the means for establishing the electrical connections
between the multi-layer substrates enables the bus lines to be
formed simultaneously with the other 1lines on the panel.
Therefore, an individual forming process does not need to be
performed. Further, individual elements such as the heat seal
can be omitted. 1In addition, the fact that the connections of
the input and output terminals can be collectively established
causes the manufacturing process to be simplified.

Fig. 14 illustrates a structure arranged similarly to that
according to the embodiment shown in Fig. 12 except for an
arrangement that the bus lines 28 on the panel are also disposed
in an area in the panel that does not affect the display n
addition to the area on which the multi-layer substrate 13 will
be mounted. Therefore, the area that can be used to form the bus
lines 28 can be widened, the width of the bus lines can be
enlarged to reduce the circuit resistance while eliminating a
‘necessity of enlarging the area required to mount the multi-layer
substrates 14. The reduction in the resistance value of the bus
lines enables an effect to be obtained in that the quality of
display made by the liquid crystal display apparatus can be
improved. The cross section (section Z-Z of Fig. 14) of the
essential portion of the connection portion is as shown in Fig.



as shown in Fig. 4. As descri bed above, use of the nmulti-I|ayer
substrate according to this enbodi nent enables the size and the cost to be
reduced simlarly to the first enbodi nent as conpared with the conventi onal
TAB met hod and t he COG net hod. Furt her, the connection of the

sem conductor chip for driving liquid crystal to the surface of the

mul ti-layer substrate and the electricalq§ nection between the adjacent
mul ti-layer substrates nmay he established-gy conbi ni ng. t he net hods
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" adhesive agent. The conductive particles are sole soldering

particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by
plating, particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu,
Fe, Sn or Pb or a mixture of two or more of these materials on
plastic particles (polystyrene, polycarbonate or acryl or the
like) or carbon particles. The foregoing adhesive agent is a
sole styrene butadiene styrene (SBS), epoxy, acryl, polyester or
urethane adhesive agent or a mixture or compound of two or more
of these materials. The anisotropic conductive film is disposed
between the panel terminals 18 and the connection terminals 13
and 27 of the multi-layer substrate 14. If the anisotropic
conductive film is a thermo-hardening film or a blend type of a
thermoplastic film and a thermo-hardening film, a heating and
pressurizing head is abutted against the multi-layer substrate 14
so that the anisotropic film is hardened and connected. If the
anisotropic conductive film is an ultraviolet hardening type
film, a pressuring head is abutted against the multi-layer
substrate 14 and ultraviolet rays are applied to the anisotropic
conductive film from a position adjacent to the panel terminals
.18 and 29 (adjacent to the glass) to harden the ultraviolet
hardening type film. Since the connection terminals 13 and 27
are disposed on one straight line, the pressurizing head may be
formed into a simple straight shape so that the connections can
be established by using a simple pressurizing and connecting
device. Further, the input/output terminals of the multi-layer



Ref erence nunerals 1, 2 and 3 represent layers of the multi- |ayer
(conmprising three | ayers) substrate conposed of a first layer 1, a second

| ayer 2 and a third |ayer 3. A sem conductor chip 4 for driving liquid
crystal is nmounted on the surface of

23 the first layer 1 in the face-down bondi ng manner by a known net hod (for
exanple, a nethod in mhlch an Au bunp of Fre sem conductor is connected to
the substrate by usin paste or a nethod i n which an ani sotropic
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formed on the surface of the first layer 1 By patterning. The "¢ these,
complex metal particles made by plating, particles formed by
plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of
‘two or more of these materials on plastic particles (polystyrené,
polycarbonate or acryl or the like) or carbon particles. The
foregoing adhesive agent is a sole styrene butadiene styrene
(SBS), epoxy, acryl, polyester or urethane adhesive agent or a
mixture or compound of two or more of these materials. The
anisotropic conductive adhesive agent is a fluid or paste agent
and applied to the portion in which the panel terminal 16 is
connected by a known method, for example, printing or a
dispensing method using a dispenser. If the anisotropic
conductive adhesive agent is a thermo-hardening agent or a
blended agent of a thermoplastic agent and a thermo-hardening
agent, a heating and pressuring head is abutted against the
multi-layer substrate 14 so that the agent is hardened and
connected. If the anisotropic conductive adhesive agent is an
ultraviolet hardening type adhesive agent, a pressuring head is
abutted against the multi-layer substrate 14 and ultraviolet rays
are applied to the anisotropic conductive film from a position
adjacent to the panel terminals 18 and 19 (adjacent to the glass)
to harden the ultraviolet hardening type film. Since the
connection terminals 13 and 27 are disposed on one straight line,
the pressurizing head may be formed into a simple straight shape
so that the connections can be established by using a simple
;pressurizing and connecting device. Further, the input/output
terminals of the multi-layer substrate 14 can be collectively
connected to the corresponding panel terminals 18 and 29 while
necessitating only one pressurizing process.
In order to protect the exposed portion of the panel
terminals 18, 28 and 29 from corrosion, a molding 21 is placed.



input lines 5 are connected to bus lines 10 of the second |layer 2 via

t hrough holes 6 and through holes 25. Further, the input lines 5 are
connected to the connection termnals 27 fornmed on the reverse side of the
third layer 3 via the through holes 26 formed in the third |ayer 3. The
connection termnals 27 are respectively formed into a proper shape to have
a proper size and a thickness to be con$§gted to the connection termnals
29 of the bus lines 28 on the panel. connection termnals 27 are
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between the multi-layer substrates enables the bus lines to be
formed simultaneously with the other 1lines on the panel.
Therefore, an individual forming process does not need to be
performed. Further, individual elements such as the heat seal
can be omitted. In addition, the fact that the connections of
the input and output terminals can be collectively established
causes the manufacturing process to be simplified. Therefore, a
liquid crystal display apparatus, the cost of which can further
be reduced, can be provided.

As described above, use of the multi-layer substrate
according to this embodiment enables the lines to be wired in the
cross manner in the same multi-layer substrate as contrasted with
the conventional TAB method using individual bus substrate to
wire the bus lines in the cross manner. Therefore, the overall
size can be reduced as compared with the TAB method by raising
the density of the lines wired on the substrate. Further, the
cost can be reduced because individual bus lines are not used.

Since the conventional COG method has the arrangement that
the cross wiring of the bus lines is performed on the panel
substrate, a wide area is required to wire the bus lines.
Further, metal lines must be used to reduce the resistance value
of the wired lines, resulting in an enlargement of the cost.
However, use of the multi-layer substrate according to this
‘embodiment enables the space required to wire the bus lines and
the cost to be reduced as compared with the COG method.

Siyxth Embodiment
A sixth embodiment of the present invention will now be

described with reference to Figs. 15, 16, 17 and 18.
Fig. 15 is an exploded perspective view which illustrates a



24 and are connected to connection termnals 13 of the panel via through
holes 12 of the third layer 3. Although a nethod of making coinciding the
pitch of the pads of the sem conductor chip with the pitch of the termnals
of the panel of the multi-layer substrate conposed of the three |layers is
descri bed here, the coincidence may be made over a plurality of layers (two
or nore |layers) in place of making only.i)ge | ayer coincide. Each of
the first, second and the third layers ¥J2 and 3 is made of ceramc

subst r at esnaignitflagtanr edbsyrateuacaordinsd e thﬁsrén@@mmﬁhaﬂbiaﬂeimdm

t enper at uy NesS paf 5 I St t&t:m&
lines 8 an theglgﬁgoﬁd‘%g{:sggo ggf ofr)?r%ddgmé erlr&%gdso ely %% tr’;';}&)%ture 0
Au, Ag, Ademdsd dheracdl- paste. Sinmilarly, the t hrough holes 6, 9, 11, 12,

25 and 26 are Ryf@@rde phutle@halB01N2 Hl 3A9E) r@éen@é éts 6 ithe Mt il-he
connection termnals 13 and 27 are_respective y sintering sol ely

or med
Au, Ag, AJPYSEr GPIRYigingcEhree layp Fbré‘%‘?{?’ eoFHiasest Phede finst
foregoi ng 1aly<ﬂrem,s dosecconid |Iayeir azeaﬁar aedniyda Iy pri B’émﬁ@bﬁﬂﬁﬁiﬁiﬁ:

of the mibAiDh o obia gty i ity R e ey Br T AR it &b i
by patt er suxrdased ofi rthey ifiigsds ldvefm |1beah &bev £ageundbivp hasdanghmakxm kof
about 0. Oglkmwhom@%%h ngé By ke M@&%Mﬁ mzﬁk&?%ﬁ. Wb%;?‘l&%' é& 05

mnm to about 0. mmin order tore UCEt resi stance val ue

e L PRI 4 et P LA L L L e M e
lines 5 apd mdthcitwtwhiBRSaB anikberspitaeenductive film is used or a

flip chip method in which soldering is performed). After the
semiconductor chips 4 and 4’ have been bonded as described
above, molding members 20 are respectively disposed around the
semiconductor chips 4 and 4’ and between the semiconductor chips
4 and 4° and the first layer 1 in order to prevent corrosion and
reinforce bonding. The molding members 20 are made of sole
epoxy, acryl, urethane or polyester material or a mixture or
compound of two or more of these materilas in the form of a
solvent or thermo-hardening or light hardening type or a mixture
thereof. Input lines 5 and 5’ corresponding to input pads of the
semiconductor chip 4 and 4’ are formed on the surface of the
first layer 1 by patterning. The input lines 5 and 5’ are
connected to bus lines 10 of the second layer 2 via through holes
6. Further, lands 7 are formed at the leading portions of the
input lines 5 and 5° for wire-bonding with another multi-layer
substrate arranged similarly.

Output lines 8 and 8’ corresponding to output pads of the
semiconductor chips 4 and 4’ are formed on the surface of the
first layer 1 by patterning. Since the pitch of the terminals of
the panel is longer than the pitch of the output pads of the
semiconductor chips 4 and 4’ , the line pattern is widened on the
;first layer 1 so that the output pads and the terminals of the
panel are aligned to one another. Further, through holes 9 are
formed at the leading portions of the output lines 8 and 8’ so
that the output lines 8 and 8’ pass through the through holes 11
of the second layer 2 and are connected to connection terminals
13 of the panel via through holes 12 of the third layer 3.



of the first layer 1 and the connection termnals 13 and 27 on the third

| ayer 3 may be forned by photolithographic patterning after the Au, Ag,
AgPd or Cu netal paste or a mxture paste of two or nore of these materials
has been printed on the entire surface. In this case, the thickness of the
formed pattern is about 0.001 mmto about 0.2 mm As an alternative to
enploying the printing nethod, the tern may be fornmed by a

phot ol i t hographi ¢ nethod or a plating od after Au, Ag or Cu has been
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the '11 and 12 are formed by sintering Au, Ag, AgPd or Cu metal paste.
Also lands 7 and the connection terminals 13 are respectively
formed by sintering solely Au, Ag, AgPd or Cu metal paste or a
mixture of two or more of these. The foregoing elements for each
layer are formed by a known print patterning method, and the
layers are stacked sintered and integrated so that forming of the
multi-layer substrate is completed. Each of the metal layers
formed by patterning and sintering as described above usually has
a thickness of about 0.001 mm to about 0.05 mm. The foregoing
thickness may be about 0.05 mm to about 0.2 mm in order to reduce
the resistance value.

Depending upon the pitch of the lines and upon the dimension
accuracy, the input lines 5 and 5’, the lands 7, the output lines
8 and 8 on the first layer and connection terminals 13 on the
reverse side of the third layer 3 may be formed by
photolithographic patterning after the Au, Ag, AgPd or Cu metal
paste or a mixture paste of two or more of these has been printed
on the entire surface. In this case, the thickness of the formed
pattern is about 0.001 mm to about 0.2 mm. As an alternative to
employing the printing method, the pattern may be formed by a
photolithographic method or a plating method after Au, Ag or Cu
has been evaporated or after the thin film has been formed by
sputtering. In this case, the thickness of the formed pattern is
about 0.0005 mm to about 0.1 mm.

The arrangement in which the two semiconductor chips for
driving liquid crystal are bonded on one multi-layer substrate
;enables the input/output lines to be wired efficiently as
compared with an arrangement in which one semiconductor chip for
driving liquid crystal on one multi-layer substrate. Further,
the semiconductor chips can be disposed efficiently. Therefore,
the required area for the multi-layer substrate can be reduced
and, accordingly, the parts cost can be reduced. Further, the



end portions of the bus lines 28 are, by patterning, forned on the panel 16
to correspond to the portion in which the multi- |ayer substrate 14 wll be
nounted. Although a straight-line pattern is formed in the structure shown
in Fig. 8, the pattern may be fornmed fully in an allowable area in terns of
wiring if the resistance of the circuit and that of the connections are

I ntended to be reduced. The bus |ines Zaﬁfn t he panel serve as bus |ines
for establishing the connections betwee he foregoing nulti-Ilayer
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particl esdde@@alyy 16 has a panel terminal 18 to which 8 multi-layer

substrates 14 according to the embodiment shown in Fig. 1 are
connected on the direction X thereof and 5 multi~layer substrates
14 on the direction Y thereof. However, four multi-layer
substrates 14 on the direction X and five multi-layer substrates
14 on the direction Y are not shown in Fig. 16. The conductive
member 19 maintains the electrical connection and also fix
somewhat the multi-layer substrate 14 to the panel.

The connection member 19 is made of an anisotropic
conductive film mainly composed of conductive particles and an
adhesive agent. The conductive particles are sole soldering
particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mixture
or alloy of two or more of these, complex metal particles made by
plating, particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu,
Fe, Sn or Pb or a nixture of two or more of these materials on
plastic particles (polystyrene, polycarbonate or acryl or the
like) or carbon particles. The foregoing adhesive agent is a
sole styrene butadiene styrene (SBS), epoxy, acryl, polyester or
urethane adhesive agent or a mixture or compound of two or more
of these materials. The anisotropic conductive film is disposed
"between the panel terminals 18 and the connection terminals 13 of
the multi-layer substrate 14. If the anisotropic conductive film
is a thermo-hardening film or a blend type of a thermoplastic
film and a thermo-hardening film, a heating and pressurizing head
is abutted against the multi-layer substrate 14 so that the
anisotropic film is hardened and connected. If the anisotropic



plating, particles formed by plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or
Pb.or a mxture of two or nore of these materials on .

26 plastic particles (polystyrene, polycarbonate or acryl or the |ike) or
carbon particles. The foregoing adhesive agent is a sole styrene butadiene

styrene (SBS), epoxy, acryl, polyester (Er uret hane adhesive agent or a
m xture or conpound of two or nore of t &e materials. The ani sotropic

conduct i vedrduntisrei fﬁaaed iket waenul beapadedt t Qfamdh’%haucjﬁ tay?ia t h:qllfm b
e e

f [ ti-]| t
i sot 1 opPrBsinINe s s b ead Adnata SREnguT BRI oY R BbREesse [ a
t her nopl agmdc lﬂltlrrﬁ\ezmjlei: thaysoaher dpplhed f £o m:he Ardsbthgopid poagsdwtizieng
head is atf‘itltmeéréglaér'ﬁési@fdrm‘gécﬁacj:éﬁ'@rto gnétéfr%%éjt%ﬁ&rim %hggﬁauct ent

ani sotropic filmis hardene connecte ani sotropic

filmis atuthea@lass) e daxded thse wlitkaviglptebaudendnteispes fabmt.t ed

agai nst the nulaicelrdaeiveilst hat %ﬁ&%&k&bﬂvmeh%ﬂﬂs ahe ﬂﬁleb't%@p&%
t he ani sotro i c.conducl.i ve, il mf rom,a E}OSItlon adj.acent to panel

termnal s€ F1Ys cdhethr 19°thels Yseq f”’Blﬁardén ‘QWWHF%P@$%@ of
hardeningcbmﬂachﬂwa partheles easidr i vy handsigefl Gigert.i Nt orhie Uconductive

particles are sole soldering particles, sole Ni, Au, Ag, Cu, Pb
or Sn particles or a mixture or alloy of two or more of these,
complex metal particles made by plating, particles formed by
plating sole Ni, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of
two or more of these materials on plastic particles (polystyrene,
polycarbonate or acryl or the like) or carbon particles. The
foregoing adhesive agent is a sole styrene butadiene styrene
(SBS), epoxy, acryl, polyester or urethane adhesive agent or a
mixture or compound of two or more of these materials. The
anisotropic conductive adhesive agent is a fluid or paste agent
and applied to the portion in which the panel terminal 16 is
connected by a known method, for example, printing or a
dispensing method using a dispenser. If the anisotropic
conductive adhesive agent is a thermo-hardening agent or a
blended agent of a thermoplastic agent and a thermo-hardening
agent, a heating and pressuring head is abutted against the
multi-layer substrate 14 so that the agent is hardened and
connected. If the anisotropic conductive adhesive agent is an
ultraviolet hardening type adhesive agent, a pressuring head is
abutted against the multi-layer substrate 14 and ultraviolet rays
are applied to the anisotropic conductive film from a position
adjacent to the panel terminals 18 (adjacent to the glass) to
harden the ultraviolet hardening type film.

In order to protect the exposed portion of the panel
‘terminals 18 from corrosion, a molding 21 is placed. The molding
21 also serves to fix the multi-layer substrate 14 to the panel.
The molding 21 1is made of sole epoxy, acryl, urethane or
polyester material or a mixture or compound of two or more of
these materials of any one of solvent type, thermo-hardening
type, or light hardening type or a mixture thereof.



shape facing sidewards or if a multiplicity of the pressuring heads are
used to correspond to the configuration of the connection termnals 13 and
27, the input/output termnals of the nulti-layer substrate 14 can be

col l ectively connected to the correspondi ng panel termnals 18 and 29 while
necessitating only one pressurizing process. Al ternatively, as the
connection nenber 19, an ani sotropic co ctive adhesive agent is used
which is mainly conposed of conductive particles and an adhesi ve agent.
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Since the two semiconductor chips are bonded on one multi-
layer substrate, the number of connection portions to connect the
multi-layer substrates can be decreased by 8 (14 connection
portions can be made to be 6 connection portions). Therefore,
the number of wires 15 can be reduced and the wire bonding
process can be simplified.

As described above, use of the multi-layer substrates
according to this embodiment enables the lines to be wired in the
cross manner in the same multi-layer substrate as contrasted with
the conventional TAB method using individual bus substrate to
wire the bus lines in the cross manner. Therefore, the overall
size can be reduced as compared with the TAB method by raising
the density of the lines wired on the substrate. Further, the
cost can be reduced because individual bus lines are not used.

Since the conventional COG method has the arrangement that
the cross wiring of the bus lines is performed on the panel
substrate, a wide area is required to wire the bus lines.
Furthér, metal lines must be used to reduce the resistance value
of the wired lines, resulting in an enlargement of the cost.
‘However, use of the multi-layer substrate according to this
embodiment enables the space required to wire the bus lines and
the cost to be reduced as compared with the COG method.

Seventh Embodiment

A seventh embodiment will now be described with reference to
‘'Fig. 19.

Fig. 19 is an exploded perspective view which illustrates a
multi~layer substrate of a 1liquid crystal display apparatus
according to the present invention in which two semiconductor
chips for driving liquid crystal are wire-bonded to the surface
of one multi-layer substrate.



27 or a dispensing nethod using a dispenser. |If the anisotropic conductive
adhesive agent is a therno-hardening agent or a bl ended agent of a

t her nopl astic agent and a therno-hardeni ng agent, a heating and pressuring
head is abutted against the nmulti-layer substrate 14 so that the agent is
har dened and connected. If the anisotropic conductive adhesive agent is an
ul travi ol et hardeni ng type adhesi ve agent pressuring head is abutted
agai nst the nulti-layer substrate 14 and<&éfraviolet rays are applied to
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type as those used to connect the multi-layer substrates
according to the sixth embodiment. Although omitted from the
illustration, the bonding portions and the wiring portions are
molded by molding members made similarly to the sixth embodiment.

The bus lines between the adjacent multi-layer substrates
are wire-bonded similarly to the sixth embodiment. Although
omitted from the illustration, the bonding portions and the
wiring portions are molded by molding members made similarly to
the first embodiment.

As described above, use of the multi-layer substrate
according to this embodiment also enables the size and the cost
to be reduced similarly to the sixth embodiment as compared with
the conventional TAB method and the COG method.

Eighth Embodiment

An eighth embodiment will now be described with reference to
Fig. 20.

Fig. 20 illustrates a 1liquid crystal display apparatus
according to the present invention in which a multi-layer
substrate 14 having two semiconductor chips 4 and 4’ for driving

"liquid crystal face-~down-bonded on the surface thereof is
connected to the terminal 18 of the liquid crystal display panel
by using a connection member 19. An essential portion of the
connection portion is arranged to be similar to that according to
the embodiment shown in Fig. 18. However, the leading portions
of the input lines on the first layer 1 of the multi-layer



between the nulti-layer substrates enables the bus lines to be forned

simul taneously with the other lines on the panel. Therefore, an individual
form ng process does not need to be performed. Further, individual elenents
such as the heat seal can be omtted. In addition, the fact that the
connections of the input and output term nals can be collectively

est abl i shed causes the manufacturing pr&gzss to be sinplified. Fifth

Enbodi ment Afifth enmbodi nent will w be described with reference to
Figs. 4, 18ubstrate arg gaymed into heat seals or shapes that are suitable28
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surface of The width of a portion to which the connection substrate 24
is connected is smaller than the width of the  multi-layer
substrate 14 so that the multi-layer substrate 14 can be mounted
within the outline of the panel 1s.

As described above, use of the multi-layer substrate
according to this embodiment alsoc enables the size and the cost
to be reduced as compared with the conventional TAB method and
the COG method.

The connection of the semiconductor chips for driving liquid
crystal to the surface of the multi-layer substrate and the
electrical connection between the adjacent multi-layer substrates
may be performed by methods which are the combination of the
methods according to the sixth, seventh and the eighth
embodiments. In any case, the size and the cost can also be
reduced.

Further, the multi-layer substrate having the semiconductor
chip for use in the foregoing embodiments mounted thereon can be
mounted on another display apparatus or an electronic printing
apparatus such that it can be mounted on a plasma display or an
EL display apparatus by changing the foregoing semiconductor chip
to a semiconductor chip for driving the plasma display or a
semiconductor chip for driving the EL. By similarly mounting a
semiconductor chip for driving a thermal head on the multi~layer
substrate and by similarly connecting the multi-layer substrate
to the thermal head, application to an electronic printing
apparatus can be realized.

‘Ninth Embodiment

A ninth embodiment will now be described with reference to
Figs. 25 to 28.

Fig. 25 is a cross sectional view which illustrates an
embodiment of a mounting structure adapted to a liquid crystal
display apparatus according to the present invention in which a



the first layer 1 in the face-down bondi ng manner by a known nethod (for
exanple, a nethod in which an Au bunp of the sem conductor is connected to
the substrate by using Ag paste or a nethod in which an ani sotropic
conductive filmis used or a flip chip nmethod in which soldering is
perfornmed). After the sem conductor chip 4 has been bonded as descri bed
above, nol ding nenbers 20 are respectiv di sposed around the

sem conductor chip 4 and between the séatXonductor chip 4 and the first
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Laminated substrates 112-1 and 112-2 shown in Figs. 25 and
26 have output 1lines P11 to P3n and bus lines formed by
patterning to establish the vertical electrical connections
between the substrate layers, the laminated substrates 112-1 and
112-2 being stacked. Semiconductor devices 111-1, 111-2 and 111-3
are ICs which drive liquid crystal and which have connection
terminals in which bumps are formed. Each of the semiconductor
devices 111 is connected to the connection terminals formed on
the laminated substrate 112 in a face-down mounting manner.
Although three semiconductor devices 111-1, 111-2 and 111-3 are
mounted to correspond to three~color pixels in this embodiment,
the number of the semiconductor devices may be determined to be
adaptable to the number of the pixels.

Each laminated substrate 112 has terminals for connecting
each semiconductor device formed on the surface layer thereof,
input/output line P11 of the semiconductor device 111-1 formed on
the first layer thereof, input/output 1line P21 of the
semiconductor device 111-2 on the second 1layer thereof,
input/output line P31 of the semiconductor device 111-3 formed on
‘the third layer thereof and bus lines formed on the surface of
the third layer thereof. Although the laminated substrate 112 is
formed into tree layers, the present invention is not limited to
the number of layers if an efficient wiring pattern can be
formed. Although this embodiment employs ceramic to make
laminated substrate 112 depending upon consideration of expansion



29 disposed to formplural I|ines. Qutput lines 8 corresponding

to . output pads of the .sem conductor chip 4 are forned on the surface
of the first layer 1 by patterning. Since the pitch of the term nals of
the panel is longer than the pitch of the output pads of the

sem conductor chip 4 , the line pattern is widened on the first layer 1 so
that the output pads and the term nals @f}'the panel are aligned to one
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from the structure and, accordingly, the number of required
elements can be decreased considerably. Therefore, the cost of
the elements can be reduced significantly.

Referring to Fig. 27, the laminated substrate 112-1 and the
liquid crystal display device 110 are connected to each other
such that alignment is established between the liquid crystal
display device electrode terminal group 113 respectively pulled
out for color pixel R (red) 131-1, G (green) 131-2 and B (blue)
131-3 and the laminated substrate terminal group 114 connected to
the semiconductor devices 111-1 (for red), 111-2 (for green) and
111-3 (for blue) corresponding to each pixel and formed at the
extensions of the liquid crystal driving output line P11 (the
output from the semiconductor device 111-1), P21 (the output from
the semiconductor device 111-2) and P31 (the output from the
semiconductor device 111-3). Further, a pressing machine is used
to press and connect them under pressing conditions: 180°C, 30
Kg/cm®* and 20 seconds so that the connection is established.

Color display suffers from a problem in that the contrast is
unsatisfactory due to excessive cross talk as compared with white
and black display because the drive method must bear a high duty.
However, the connection method according to this embodiment is
able to reduce the cross talk and, accordingly, a high-contrast
display can be realized because individual output lines for
semiconductor devices are connected for each color electrode and,
therefore, a proper drive waveform can be supplied.

Fig. 28 is a block diagram which illustrates an embodiment
of a color liguid crystal display apparatus using the foregoing
mounting structure according to this embodiment. A display
device 10 is a 640 x 480 dots STN color liquid crystal display,
and semiconductor devices 111-1 to 111-12 are segment drivers for

driving liquid crystal having 160 outputs.



0.25 mm The input lines 5, the output lines 8 and the bus lines 10 are
formed by sintering solely or m xture of Au, Ag, AgPd or Cu nmetal paste.
Simlarly, the through holes 6, 9, 11, 12, 25, 26 and 30 are fornmed by
sintering Au, Ag, AgPd or Cu netal paste. Al so the connection term nals 13
and- 27 are respectively fornmed by sintering solely Au, Ag, AgPd or Cu netal
paste or a m xture of two or nore of th4 . The foregoing elenents for each
| ayer are formed by a known print patterning nmethod, and the |ayers are
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patterni Nnlevices 111-1 to 111-12 are mounted, are Hfutually connected at
four points for the purpose of supplying  electric power and
control signals.

When a color 1liquid crystal display apparatus was
manufactured by employing the foregoing mounting structure,'a
compact liquid crystal display apparatus was formed because the
density of the structure for mounting the semiconductors was
raised. Further, the number of connections required to connect
the liquid crystal display devices could be reduced to 1/3 as
compared with the conventional structure. Therefore, the
connection reliability was improved.

A liquid crystal display apparatus using the structure for
mounting the semiconductor device according to this embodiment
was manufactured and a reliability test was performed. As a
result, satisfactory results were obtained in a TS test (between
- 30°C and 80°C) in 1000 cycles and a TH test (at 60°C and 90%RH)
for 1000 hours. Excellent connection reliability was realized.
Tenth Embodiment

Fig. 29 is a cross sectional view which illustrates an

essential portion of the structure for mounting a semiconductor
device according to this embodiment. In this embodiment, a
liquid crystal display device (hereinafter called an "LCD”) 203
is used as the electronic device.

Referring to Fig. 29, an LSI 201 is, at a predetermined
position, mounted on a laminated substrate 202 having an internal
conductive layer 221, an input line 204, an output line 205, a
‘via~hole 261 and a bump 206 and the like, the LSI 201 being
mounted by a face down method. The input and output terminals of
the LSI 201 are connected to the input line 204 and the output
line 205. The LSI 201 mounted as described above may be secured
by an adhesive agent 208 if necessary to improve the reliability,

such as the moisture resistance. The laminated substrate 202



after the Au, Ag, AgPd or Cu netal paste or a m xture paste of two or nore
of these materials has been printed on the entire surface. In this case,
the thickness of the formed pattern is about 0.001 mmto about 0.2 nm As
an alternative to enploying the printing nethod, the pattern nmay be
formed by a photolithographic nmethod or a plating nethod after Au, Ag or
Cu has been evaporated or after the tMr14E1n1has been fornmed by
sputtering. In this case, the thickness of*the forned pattern is about
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between the two sides of the laminated substrate 202 via the via-
hole 261 and connected to the bump 206. Fig. 31 is a plan view
which illustrates one laminated substrate 202 and which
illustrates the reverse side. Referring to Fig. 31, bumps 206
for receiving signals from the output terminals of the LSI 201
are disposed in a zigzag manner. If the pitch of the output
terminals is shortened to correspond to a fine pitch, it can be
realized by increasing the zigzag lines to three or four lines.

The characteristics of the elements according to this

embodiment are as follows:

LSI 20X formed into a square-like shape or an
elongated shape arranged to have a
ratio of the shorter side and the
longer side of 1:5 or more. If an
elongated LSI is used, an LSI of a
type having output terminals and input
terminals concentrated on one side
as much as possible is used. Each
terminal has a bump

Laminated Substrate 202 made of ceramics or glass epoxy resin

and composed of three stacked layers

Electronic Device 203 an electronic device such as a liquid



menbers 19. The connection nenbers 19 maintain the electrical connections
and also act to fix sonmewhat the nulti-layer substrates 14 to the panel.
The connection nenber 19 is nade of an anisotropic conductive filmmainly
conposed of conductive particles and an adhesi ve agent. The conductive
particles are sole soldering particles,_sole Ni, Au, Ag, Cu, Pb or Sn
particles or a mxture or alloy of two d)nnre of these, conplex netal
particles made by ) ) 31 plating,
particles formed by plating sol e NEY®HRAL BHLSINAY AfVISE Fe, Sn or Pb or a
m xture of two or nore of these materials on plastic particles

(pol ystyr gy, Pol Yeaspgnat e or acryl Or L NG dd k) A £aLhon RATLiel $fng The
f or egoi ng ésrve agent is a sole's yrene'b adi ene ‘styrene( ) eﬁ%xy,
acryl, polyester or urethane adhesiiecardedn mhating ttauran GygRsbripasmdonfat wo
or nore of these materials. The ankhsotfQpic conductive filmis disposed
between the panel termnals 18 and the connection termnals 13 and 27 of
the nulti-layer substrate 14.1f the anisotropic conductive filmis a

t her mo- hagghgmiPaLihémes a bl end tyPeafed similarly to the input line
204 formed by a method in which a
conductive material is charged into
the through hole and half-cut and a
method in which it is printed on the
side surface of the laminated

substrate

output Terminal 205a arranged similarly to the output
line 205

Bump 206 arranged similarly to the input line

204. It is preferable that the bump
is formed into a circle or a
rectangular shape having a top flat
surface. Although the size of the
bump is, of course, varied depending
upon the pitch of the wire pattern, it
is preferable to have a maximum size
in a range in which the insulation can
be maintained.

Mold 208 epoxy adhesive agent

ACF 209 thermo~hardening ACF such as #6000
series or #7000 series of Hitachi
Chemical

Adhesive Agent 211 ultraviolet hardening adhesive agent

or thermo-hardening epoxy adhesive

agent



t hernopl astic filmand a therno-hardening film a heating and pressuri zing
head is abutted against the nulti-layer substrate 14 so that the
anisotropic filmis hardened and connected. |If the anisotropic conductive
filmis an ultraviolet hardening type film a pressuring head is abutted
against the nulti-layer substrate 14 and ultraviolet rays are applied to
the ani sotropic conductive filmfroma 25 j tion adjacent to the panel
termnals 18 and, 29 gadjacent to the gl 2& to harden the ultraviol et
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of two or nore of "these materi _ i
essential portion of the structure for mounting a semiconductor
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device according to an eleventh embodiment, this embodiment
having an arrangement that an LCD 203 is used as the electronic
device. As contrasted with the tenth embodiment, this embodiment
is characterized in that the laminated substrate 202 is so
mounted that the bumps 206 are placed adjacently to the LCD 203.
Twelfth Embodiment

Fig. 34 is a cross sectional view which illustrates an
essential portion of the structure for mounting a semiconductor
device according to a twelfth embodiment, this embodiment having.
an arrangement that an LCD 203 is used as the electronic device.
As contrasted with the tenth embodiment, this embodiment is
characterized in that the output lines 205 of the laminated
substrate 2 are electrically connected by lines 251 on the side
surface in place of the via hole, the output lines 205 being
connected to the bumps 206 on the reverse side.
Thirteenth Embodiment

Fig. 35 1is a cross-sectional view which illustrates a
thermo—-sensitive electronic printing apparatus (hereinafter
called an "electronic printing apparatus”) according to a
-thirteenth embodiment and using the structure for mounting a
semiconductor device according to the present invention.
Referring to Fig. 35, a plurality of laminated substrates 202 are
mounted on the terminal of a thermal printer head, which is the
electronic printing device 213. Fig. 36 is a plan view which

illustrates an electronic printing apparatus according to this



32 ani sotropi c conductive adhesive agent is a fluid or paste agent and
applied to the portion in which the panel termnal 16 is connected by a
known met hod, for exanple, printing or a dispensing nethod using a

di spenser. If the anisotropic conductive adhesive agent is a

t her no- hardeni ng agent or a bl ended agent of a thernoplastic agent and a
t her no- hardeni ng agent, a heating and prqi ring head is abutted agai nst
the nulti-layer substrate 14 so that the ggnt i s hardened and connect ed.
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type adhesiygpagenhoudtinesstehnealeBd kaaghybied against the multi-layer
substrate 14 and ultraviolet rays are applied to the anisotropic conductive
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one integrated substrate.
Fifteenth Embodiment

Fig. 38 1is a cross sectional view which illustrates an
embodiment of an electronic printing apparatus using the
structure for mounting a semiconductor device according to the
present invention. This embodiment is characterized in that the
laminated substrate 202 of the twelfth embodiment is applied to
an electronic printing apparatus.

Sixteenth Embodiment

Fig. 39 is a cross sectional view which illustrates an
embodiment of the structure for mounting a semiconductor device
according to the present invention, wherein a liquid crystal
display device is used as the electronic device. Referring to
Fig. 39, an LSI 201 is, at a predetermined position, mounted on
a laminated substrate 202 having an internal conductive layer
221, an input line 204 and an output line 205, the LSI 201 being
mounted by a face down method. The input and output terminals of
the LSI 201 are connected to the input line 204 and the output
line 205. The LSI 201 mounted as described above may be secured
by an adhesive agent 208 if necessary to improve the reliability,
such as the moisture resistance. The laminated substrate 202
includes an internal conductive layer 221 which electrically
connects the two sides of each substrate to transmit each signal
to the input line 204 and to make the internal conductive portion
"221 to have a ground level so that noise is prevented.

The output line 205 of the laminated substrate 202 is
extended to reach the side surface of the laminated substrate
202, the output line 205 having the side surface portion which is
formed into an output terminal 204a which can be connected to
another electronic device. The output terminal 205a and an



In order to protect the exposed portion of the panel termnals 18, 28 and
29 fromcorrosion, a nolding 21 is placed. The nolding 21 al so serves to
fix the nulti-layer substrate 14 to the panel. The nolding 21 is nade of
sol e epoxy, acryl, urethane or polyester material or a m xture or conpound
of two or nore of these materials of any one of solvent type,

t her no- har deni ng type, or Iight hardenin pe or a m xture thereof. As
shown in thﬁt4 the nu trate can be nmounted i
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addltlon the fact that the connections of the input an ut termnal s
can be coPREBt p@épy -estAfifias e laminated substrate 202 is mounted the

33 causesahhfatBAUEABERraRE ROOCRRE tRebE168tBPOhIitedevice (LCD) 203 may
be bonded and fixed by an adhesive agent 211 in order to
strengthen the fixation. As a result of the employment of the
foregoing mounting method, the mounting area A at the end portion
of the electronic device 203 can be made 2 mm or smaller. Fig.
40 is a plan view which illustrates a liquid crystal apparatus.
It is preferable that the size of the portion A shown in Fig. 40
is minimized to satisfy the characteristics required for a
product. If a back-light is mounted on the reverse side of the
LCD, the size of the portion A can be reduced significantly by
using the mounting structure according to this embodiment. As a
result, the quality of a manufactured LCD module can be improved
considerably.

The characteristics of the elements according to this
embodiment are as follows:

LSI 201 formed into a square-like shape or an
elongated shape arranged to have a
ratio of the shorter side and the
longer side of 1:5 or more. If an
elongated LSI is used, an LSI of a
type having output terminals and input
terminals concentrated on one side as
much as possible is used. Each
terminal has a bump

Laminated Substrate 202 made of ceramics or glass epoxy resin
or the like having three stacked
layers

Electronic Device 203 electronic device such as a ligquid
crystal display device



Fig. 13 illustrates a structure arranged substantially simlarly to that
according to the enbodi nent shown in Fig. 12 except for an arrangenent in
whi ch the connection termnals 13 of the nmulti-layer substrate 14 are

di sposed inside the panel 16. The cross section (section Y-Y of Fig. 13)
of t-he essential portion of the connection portion is as showm in Fig. 10
whereby the length of each of lines arngqged fromthe panel termnals 18
to the inside portion of the panel can B horter than that according to
t he enmbodi FPUtsHeNe i3P4ig. 4. Asmadeesfl bnlynAueptefbrmad by abpdivieds i n
that the circuit resistance can be pjeduhgedy platlgaetgoggeg%ﬁgnbggrnkgals
13, the panel termnals 18, the connection termnals 27 and e panel
termnals 28 of the multi- |ayer sulsst P26€ 14 are connected to one anot her
by connect botputniidre P5 The conneetiminafebetiel@npatntaha bhg el ectrica
connections and also act to fix sonewhat the nulti-layer substrates 14 to
t he panel. The connection nenber 19 is nmade of an ani sotropic

conduct i veOuitpttnTlentmi nedng®sed of esdamddaki te phet inpas amﬂeanoadheaive
agent. The conductive particles ar I 0. paLiic N, Au,
Ag, Cu, Pb or Sn particles or a n1x93§§°§r§8 ﬁﬁﬂégf t@%rgygﬁbygf ?Yﬁgse
conplex metal particles nmade by pl abPAg) parfPEWQQ ﬂodnedteymphallmg sol e
N Co Pd, Au Ag, Qu Fe, S or Phodhed B&XEH{:EJ.&B A¥oche BDRE-QY {hese
naterlals on plastlc partlcles ( pol ¥rene ycarbonate or acryl or the
li ke) or carbon particles. The forg ﬁanaaﬁeglW%t%@%n%nlghbpgo?e styrene

but adi ene styrene (SBS), epoxy, acr¢bndﬁet¥e§tpatﬂérwr£§h@ﬂﬁn@é@eéh&e agent

or a mxture or conpound of two or e materials. The_a sotroplc
conductive filmis disposed between Pﬁ89§a88|€5%r %J%uﬁéa%$d°fh
connection termnals 13 substrate was employed.

Mold 208 epoxy adhesive agent

ACF 209 thermo-hardening ACF, such as AC 6000

series or 7000 series of Hitachi
Chemical, the conductive particle
density of which was 1000
particles/mm’prior to the

pressurization was used

Adhesive Agent 11 ultraviolet hardening type adhesive
agent or thermo-hardening epoxy
adhesive agent

Seventeenth Embodiment

Fig. 41 illustrates an embodiment of a ligquid crystal
display apparatus using the structure for mounting a
semiconductor device according to the present invention.
Referring to Fig. 41, a plurality of laminated substrates 202 are
mounted on the terminal of the LCD 203 by using the structure for
‘mounting a semiconductor device according to the present
invention. The substrates are connected by wire bonding by using
metal wires made of, for example, Au, Cu or Al or the like. The
connection may be established by using a heat seal or an FPC
using an ACF. Through use of the mounting structure according to

this embodiment, a very compact mounting area can be realized



and 27 of the multi-Ilayer substrate 14. | f the anisotropic conductive
filmis a thernpo-hardening filmor a blend type of a thernoplastic film and
a thernmo-hardening film a heating and pressurizing head is abutted agai nst
the multi-layer substrate 14 so that the anisotropic filmis hardened and
connected. If the anisotropic conductive filmis an ultraviol et hardening
type film a pressuring head is abutted 5@§inst the multi-Iayer

34 substrate 14 and ultraviolet rays are applied to the anisotropic

conduct i v&€¥§1 % rdn A FOHER AP AN tFd%-hé panel terninals .18 and 29
(adj acent RigHtteeroilnsEnbddidetden the ul travi ol et ha(rjdeni ng type fi Ihm .
Since the connegtjon terninal s 13 and_27 are di sposed on_one straight Jine,
the pressuri zi %g%%'ea z(rara;hggls 5ra%rf§ i ito &*3F e osfterzfi g e§ﬂ‘§’p§e Ahe

t he conne@tliegty e Ry igstialy appettabysushege tnaf et ecgilest @n 2edgcambnic
connect | ng.deiiay Fapbdeieudhe 19D OURLY LEFRLEAS Ofol henBihblinlay Y
substrate 14 can be collectively connected to the correspondi hg pane

termi nal s SERIGANNELAY | deNeEesARIHNDONEY ke preasent zinyeptiomss. A
Al t er nat i Veininated RusaReed 102 TRTHRunt2d dh *ReSeErARhA&l of a thermal

printer head, which is the electronic printing device 213.

Similarly to the structure in which the LCD is used, a very
compact mounting area can be realized.
Nineteenth Embodiment

A nineteenth embodiment will now be described with reference
to Fig. 43.

Fig. 43 is an exploded perspective view which illustrates a
multi-layer circuit substrate 311 according to an embodiment in
which a semiconductor device 304 is, by using the method of
mounting a semiconductor according to the present invention,
face-down bonded on the multi-layer circuit substrate 311 having
an opening portion 320 formed in the first layer 301, the
semiconductor device 304 having the input terminals and output
terminals disposed such that only an output terminal group is
disposed on any one of peripheral sides of the semiconductor
device and an input terminal group is disposed on one or two
sides that are perpendicular to the foregoing side on which only
the output terminal group is disposed. Reference numerals 301,
302 and 303 represent layers of the multi-layer circuit substrate
(composed of three layers). Reference numeral 301 represents a
first layer, 302 represents a second layer ahd 303 represents a
third layer, the first layer 301 having the opening portion 320.
The second layer 302 has, on the surface thereof, input lines 305
corresponding to the input electrodes of the semiconductor device
304, the input lines 305 being formed by patterning. The input
‘lines 305 are connected to bus lines 309 of the third layer 303
via through holes 306. The input lines 305 have, at the leading
portions thereof, lands 307 for establishing the connections
between bus 1lines with an adjacent and similar multi-layer
substrate 311.

Further, the output lines 308 on the second layer 302 have



conductive adhesive agent is used which is mainly conposed of conductive
particles and an adhesi ve agent. The conductive particles are sole
sol dering particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or a mxture
or alloy of two or nore of these, corrpl ex netal particles nmade by plating,
particles formed by plating sole N, Pd, Au, Ag, Cu, Fe, Sn or Pb or a
m xture of two or nore of these nater|a5H3on plastlc parLicIes I
pol ystyrene carbonate or ac or _t he carbon particles
1£ or egoi ng 3‘dﬁ8€€v‘ge’é’§%ﬂ?f é’rao‘é%fé’ odes, 2ns %Ettglfl} éﬁ@déflgr@ﬂ’ég%%%s‘}he’éﬁﬁﬁy,
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adhesi ve agent is a therno-hardening agént or a bl ended agent
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di sposed ofakd® Fd7 drflithlel BRternal connection terminals 310 are formed by
sintering paste of metal, such as Au, Ag, AgPd or Cu or the like.
The foregoing elements for the corresponding layers are formed by
patterning performed by a known printing method, and the layers
are stacked, sintered and integrated. As a result, forming of
the layers is completed. The thickness of the metal patterned
and sintered is usually about 0.001 mm to about 0.05 mm. The
thickness may be about 0.05 mm to about 0.2 mm in order to reduce
the resistance value.

Depending upon the pitch of the lines and upon the dimension
accuracy, the input lines 305 and the lands 307 on the first
layer 1, the output lines 8 on the second layer and the external
connection terminals 310 on the third layer 303 may be formed by
photolithographic patterning after the Au, Ag, AgPd or Cu metal
paste has been printed on the entire surface. In this case, the
thickness of the formed pattern is about 0.001 mm to about 0.2
mm. As an alternative to employing the printing method, the
pattern may be formed by a photolithographic method or a plating
method after Au, Ag or Cu has been evaporated or after the thin
film has been formed by sputtering. 1In this case, the thickness
of the formed pattern is about 0.0005 mm to about 0.1 mm.

Although the multi-layer circuit substrate is made of
ceramic in this embodiment, it may be made of color-epoxy, paper
phenol or polyimide.

Twentieth Embodiment

A twentieth embodiment will now be described with reference

to Figs. 44 and 45.



35 the pressurizing head may be fornmed into a sinple straight shape so that

the .connections can be established by using a sinple pressurizing and
connecting device. Further, the input/output termnals of the multi-Ilayer
substrate 14 can be collectively connected to the correspondi ng panel
termnals 18 and 29 while necessitating only one pressurizing process.

In order to protect the exposed portionggﬁ,the panel termnals 18, 28 and
29 fromcorrosion, a nolding 21 is placed® The nolding 21 al so serves to
fix the nulti-| &}&r sdifst rd e 214 Peyspestiagel vieHe whbidhngil2lustrages ofan

sol e epoxy emboiment’ &fhaiHe At RIS ForMolnitihgOh 8efli ¥bHARCRHrC ARG W
of two or nore_ af. thggg terh#gﬁ.of any one of solvent type
Pe, arhge

ype, . .
t her mo- har &R 15 § ht ngF19pet orisaanfxrPgraseréiosnl view
As shown i.pfFthe 4€€ruthareul tin taier eilibbgimahe, C&mé&admidﬁd?i)ﬁbae@iﬁﬁg@%t
it R tLin f . panel 16. . escrihed above,_ .the

r?zggrfg1nggnghngﬁgapghe?hgomégg g a%EFt?ﬁf?ﬂ%ﬁnéﬁ%ﬁireithPﬁsﬁPﬁQrPHQg to
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can be CO'LSE%EXEE& ggtégéiéhegkrate by using Ag paste or a method using an
‘anisotropic conductive film or the like). |

After the face-down bonding process is performed, molding
material 317 is supplied around the semiconductor device 304 and
to the portion between the semiconductor device 304 and the
surface of the second layer 302 in order to prevent corrosion and
reinforce the fixation. This embodiment is characterized in that
the surface of the second layer 302 has input lines 305
corresponding to the input electrodes of the semiconductor device
304 and formed by patterning.

Twenty-First Embodiment

A twenty-first embodiment will now be described with
reference to Figs. 46 and 47.

Fig. 46 1is a perspective view which illustrates an
embodiment of the structure in which the semiconductor device 304
is fixed by an adhesive agent while passing through the opening
portion 320 formed in the first layer 301 of the multi-layer
circuit substrate 311 according to the nineteenth embodiment such
that the upper surface of the active surface of the semiconductor
device 304 faces upwards. The electrodes 325 of the
semiconductor device 304 and the wire bonding lands 318 of the
first layer 301 of the multi-layer circuit substrate 311 are
connected by a wire bonding mounting method. This embodiment is
‘characterized in that the pitch of the wire bonding lands 318 is
made to be 60 pm to 300 um and that the electrodes 325 and the
wire bonding lands 318 are connected by Au wires 312.

Fig. 47 is a cross sectional view which illustrates an
embodiment of the method of mounting the semiconductor device
according to the twenty-first embodiment.

us



causes the manufacturing process to be sinplified. Fig. 14 illustrates
a structure arranged simlarly to that according to the enbodi nent shown in
Fig. 12 except for an arrangenent that the bus lines 28 on the panel are

al so disposed in an area in the panel that does not affect the display n
addition to the area on which the nulti-layer substrate 13 will be nounted.
Therefore, the area that can be used to formthe bus |lines 28 can be

wi dened, the width of the bus | i nes can %gﬁfnlarged to reduce the circuit

r esi st ancerwgnt -3¢ d Bmergcessity enlarging the area required to
mount the multig S e o] e e e
of the bus I|nes Z%E%T S aﬁge egﬁg?gIﬂgngbgﬁf%%d%Fknthgt % %¢%£g?§tﬁyo i
di spl ay neerEerener Yo oiidgs cr4&tand diSpl ay apparatus can be inproved. The

cross section (pgglige {sZagf elibqodéa) pefrshetevaeticd wididn an AistPftes
connecti on pOI‘tIOI’l is as shown in

36 10. ALaGhvRleReRhe ofr AR r?gj“b%illnledm PTriRe FEERSHIES SpPamAUREInG R be
provi ded igemivemdudieonrdsy iasddotdingmenthibeetibddiment ayRig s s tsledws 14

can furtrmg eméggfﬁggtagg ghEFQhSQ“J¥tmountlng a bus line in which the
semiconductor device 304 according to the twentieth embodiment

passes through the opening portion 320 formed in the first layer
1 of the multi-layer circuit substrate 311, and the semiconductor
device 304 is face-down mounted on the second layer 302. The bus
lines 309 of the multi-layer circuit substrate 311, on which a
plurality of semiconductor devices 304 are mounted, are wired by
using an FPC 326 for wiring bus lines. This embodiment is
characterized in that the FPC for wiring bus lines has connection
lands 328 for wiring bus lines to correspond to the lands 307 of
the multi-layer circuit substrate 311. Further, the lands 307
and the lands 328 for wiring bus lines are connected to one
another by soldering or by using anisotropic conductive films or
the like.

Fig. 49 is a front elevational view which illustrates a
state where the semiconductor devices 304 and the FPC 326 shown
in Fig. 48 have been mounted.

Twenty-Third Embodiment

A twenty-third embodiment will now be described with
reference to Figs. 50 and 51.

Fig. 50 is an exploded perspective view which illustrates
each element of an embodiment of the structure for mounting a
semiconductor device according to this embodiment. Fig. 48 shows
an embodiment of a method of mounting a bus line in which the
semiconductor device 304 according to the twentieth embodiment
passes through the opening portion 320 formed in the first layer
"301 of the multi-layer circuit substrate 311, and the
semiconductor device 304 is face—-down mounted on the second layer
302. The bus lines 309 of the multi-layer circuit substrate 311,
on which a plurality of semiconductor devices 304 are mounted,
are wired by using a PCB substrate for wiring bus lines having a
plurality of opening portions 329. This embodiment is



excellent quality of display. The connection termnals 13, the panel
termnals 18, the connection termnals 27 and the panel term nals 28 of

the nulti- |ayer substrate 14 are connected to one another by connection
menbers 19. The connection nmenbers 19 maintain the electrical connections
and also act to fix sonewhat the nulti-layer substrates 14 to the panel.

The connection nenber 19 is nmade of an anléaropi c conductive filmminly
conposed of conductive particles and an si ve agent. The conductive

particl es Fraragteripedein ighatydhe ACEs substsake, L2, WigingPuppl breshas
particl es @niedt XéHI an@s 8kBOYoef wivengr bier @ ifkst I&ese:oﬁ@ayoeia nged athe
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but adi ene styrene Rrethane esi
agent or eprnt%!%urbllm compound of two or nore of these materials. The
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t he connection termnals 13 27 he multi-|ayer substrate 14.
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of a therswplsisdwe inlPiqndsa ndwes edmrmamtw fil m a heating and
pressuri zi ead,is abutted against the nulti-layer substrate 14 so that

t he ani sot nd connected. |If the anisotropic
conductive fil A Ewenty-ificuntdl eembeddashtg wilke nbw nbea esssibedg wickdd

i s abutted. é[a%kl de LS tigjayer substrate 14 and ultraviolet rays are
applied to ant sof r opl conduct ive filmfroma position adjacent to the

panel term nal Fi®B- an?R 291% ach adeersResctine gluisy) thiely ddd lustnatesvian et
embodiment of the structure for mounting a semiconductor device

according to this embodiment. Fig. 52 shows an embodiment of a
method of mounting a bus line in which the semiconductor device
304 according to the twentieth embodiment passes through the
opening portion 320 formed in the first layer 301 of the multi-
layer circuit substrate 311, and the semiconductor device 304 is
face-down mounted on the second layer 302. The bus lines of the
multi-layer circuit substrate 311, on which a plurality of
semiconductor devices 304 are mounted, are connected by using the
lands 307 formed on the first layer 301 of the multi-layer
circuit substrate 311 with Au wires 312 by the wire bonding
mounting method.

Twenty-Fifth Embodiment

A twenty-fifth embodiment will now be described with
reference to Figs. 53 and 54.
Fig. 53 1is an exploded perspective view which illustrates

each element of an embodiment of the structure for mounting a
semiconductor device according to this embodiment. Fig. 53
illustrates an example of the mounting method in which the
- semiconductor device 304 according to the twentieth embodiment is
secured on the second layer 302 of the multi-layer circuit
substrate 311 with an adhesive agent or the like in such a manner
that the active side of the semiconductor device 304 faces
upwards while passing through the opening portion 320 formed in
the first layer 301 of the multi-layer circuit substrate 311.



hardening type film Since the connection termnals 13 and 27 are di sposed
on .one straight line, the pressurizing head may be fornmed into a sinple
strai ght shape so that the connections can be established by using a sinple
pressuri zing and connecting device. Further, the input/output termnals of
the nulti-Ilayer 37 substrate 14 can
be collectively connected to the corresp | ng panel termnals 18 and 29
whi l e necessitating only one pressurizin Qrocess. Alternatively, as

t he connedtirdhetontidre Bl ey agess 25osifc serdredughesi devigent3 s angkd
which is ek eOEREthPl1LRABAE W RN ifGhet aBJern 30dNeF theAGRINCi-
e conduguee R des g ol 39 Seld 1A Rl B3 R0l hon i 0
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car bon pasendlcenductior devdgeisng04dhtei neunted: dre avigtad byt wsdmg Bt #AGEne
styrene ($89 raPUWrid Mhs PHIYSSt €FnPE UhELAPRENEIDSSEHRr288REiI%%d® in
that the FPC for wiring bus lines has connection lands 328 for
wiring bus lines to correspond to the lands 307 of the multi-
layer circuit substrate 311. Further, the lands 307 of the
multi-layer circuit substrate 311. Further, the lands 307 and
the connection lands 328 for wiring lands are connected by
soldering or by using anisotropic conductive films.
Fig. 54 is a front elevational view which illustrates a
state where the semiconductor devices 304 and the FPC substrate
326 shown in Fig. 54 have been mounted.
Twenty-Sixth Embodiment
A twenty-sixth embodiment will now be described with
reference to Figs. 55 and 56.
Fig. 55 is an exploded perspective view which illustrates
each element of an embodiment of the structure for mounting a
semiconductor device according to this embodiment. Fig. 55
illustrates an example of the mounting method in which the
semiconductor device 304 according to the twentieth embodiment is
secured on the second layer 302 of the multi-layer circuit
substrate 311 with an adhesive agent or the like in such a manner
that the active side of the semiconductor device 304 faces
upwards while passing through the opening portion 320 formed in
the first layer 301 of the multi-layer circuit substrate 311.
Further, the electrodes 325 of the semiconductor device 304 and
the wire bonding lands 318 of the first layer 301 of the multi-
layer circuit substrate 311 are connected to one another by the
‘wire bonding mounting method. The bus lines 309 of the multi-
layer circuit substrate 311, on which a plurality of
semiconductor devices 304 are mounted, are wired by using a PCB
substrate for wiring bus lines having a plurality of openings.
This embodiment is characterized in that the PCB substrate for

wiring bus lines has connection lands 328 for wiring bus lines to



m xture or conpound of two or nore of these materials. The ani sotropic
conductive adhesive agent is a fluid or paste agent and applied to the
portion in which the panel termnal 16 is connected by a known nethod, for
exanple, printing or a dispensing nethod using a dispenser. If the
ani-sotropi ¢ conductive adhesive agent is a therno-hardening agent or a

bl ended agent of a thernoplastic agent an@; t her no- har deni ng agent, a
heati ng and pressuring head is abutted against the nmulti-|ayer substrate 14

so that tireergsRONG tartdend@ngdsd 383nadcted. mktitayvern BBt stmtuatee
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connecti ng | , e 1 nput/output term na the multi-Tayer
subst r at e 1M Kigh 15 dmyedeesre|nowdigtect ed to the correspondi ng panel

term nal s g SO el eeResesddtat i ng onl'y one pressurizing process.
In order to protect the expose ortipon of the panel termnals 18, 28 and
29 from cor r osifnEWENRETERY G $§b3¢ﬁ%%ﬂt of the present invention will
now be described with reference to Fig. 57.
Fig. 57 1is a perspective view which illustrates an
embodiment of the structure for mounting a semiconductor device.
Fig. 57 illustrates an example of the mounting method in which
the semiconductor device 304 according to the twentieth
embodiment is secured on the second layer 302 of the multi-layer
circuit substrate 311 with an adhesive agent or the like in such
a manner that the active side of the semiconductor device 304
faces upwards while passing through the opening portion 320
formed in the first layer 301 of the multi-layer circuit
substrate 311. Further, the electrodes 325 of the semiconductor
device 304 and the wire bonding lands 318 of the first layer 301
of the multi~layer circuit substrate 311 are connected to one
another by the wire bonding mounting method. The bus lines 309
of the multi-layer circuit substrate 311, on which a plurality of
semiconductor devices 304 are mounted, are connected by using the
land formed on the surface of the first layer 301 of the multi-
layer circuit substrate 311 by the wire bonding method using Au
wires 312.

Twenty-Eighth Embodiment

A twenty-eighth embodiment will now be described with
reference to Fig. 58.

Fig. 58 1is a cross sectional view which illustrates an
embodiment in which the structure for mounting the semiconductor
device according to the present invention is adapted to a liquid
crystal display apparatus, which is an electronic optical
apparatus. Fig. 58 illustrates a state where the multi-layer
circuit substrate 311, on which a plurality of semiconductor



38 The nmolding 21 also serves to fix the nmulti-layer substrate 14 to the
panel. The nolding 21 is nade of sole epoxy, acryl, urethane or polyester
material or a mxture or conpound of two or nore of these materials of any
one of solvent type, therno-hardening type, or |ight hardening type or a

m xt ure thereof. As shown in Fig. 10, the multi-layer substrate can be
nounted in a conpact manner within theﬁzré tline of the panel 16. As
descri bed above, the bus |ines forned t he panel to serves as the neans
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be reduce%naisso r‘g)pairced cvgnt uctrﬁ/eTA¥i'IFnt h996byesrtaa{bsiinsqles the electrical
connection and as well as somewhat secures the multi-layer
circuit board 311 to the 1liquid crystal panel 313. If the
anisotropic conductive film 316 is made of a thermo-hardening
material or a blend type of a thermoplastic material and a
thermo~hardening material, a heating and pressurizing head is
abutted against the multi-layer substrate 311 so that the
anisotropic conductive film 316 is hardened and connected. If
the anisotropic conductive f£ilm 316 is made of an ultraviolet
hardening type material, a pressuring head is abutted against the
multi-layer circuit substrate and ultraviolet rays are applied
from a position adjacent to the panel terminal 315 (adjacent to
the glass) so that the anisotropic conductive film 316 is
hardened.

Further, molds 330 are charged to protect exposed portions
of the panel terminal from corrosion, the molds 330 also serving
to secure the multi-layer circuit substrate to the liquid crystal
panel 313.

By using the multi-layer circuit substrate according to this
embodiment as described above, adaption to a fine pitch of 80 um
or less, which has been previous considered difficult with the
conventional TCP method can be realized.

Further, the conventional COG method in which the wiring of
‘the bus lines in the cross manner on the liquid crystal panel
requires a wide area in which the bus lines are wired. What is
worse, metal lines must be used in order to reduce the circuit
resistance and, accordingly, the cost cannot be reduced.
However, use of the multi-layer circuit substrate 311 enables the

space required to wire the bus lines and cost can be reduced as



the density of the lines wired on the substrate. Further, the cost can be
reduced because individual bus |ines are not used. Since the
conventional COG net hod has the arrangenent that the cross wiring of the
bus lines is perfornmed on the panel substrate, a wide area is required to
wire the bus lines. Further, netal |ines ngs be used to reduce the

resi stance value of the wired |ines, resul thiddg i n an enl argenent of the
cost. However, use of the multi-layer substrate according to this

enbodi nentcoapariess witdh e CoGqettedi.to wire the bus lines and the cost to

be redme?é@_ﬁéﬁ@@fﬁ{j M dY i tCOG et hod.  Si xt h Enbodi nment A sixth
enbodi ment— 0 e present 1nvention wWll now be described with reference to
Figs. 15, 16, v &wenty-ninth ppgboddmprtanwikp| dtR & ssesanidsd ewith ch
i |l ustrat@efeérence to Fig.mygd.-layer substrate according to this
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repr esent embpdimenit timewihidlchi the structure for mounting the semiconductor
‘according to the present invention is adapted to the head portion
of a thermal printer which is the electronic printing apparatus.
In this embodiment,
the multi-layer circuit substrate 311, on which a multiplicity of
semiconductor devices 304 according to the twenty-second
embodiment passing through the opening portion 320 of the first
layer 301 of the multi-layer circuit substrate 311 and face~down
mounted on the second layer 311 are mounted, is mounted on the
thermal printer head of. the electronic printing apparatus. The
external connection terminal 310 of the multi~layer substrate 311
and the panel terminal 315 are connected to each other by an
anisotropic conductive film 316.
Thirtieth Embodiment

A thirty embodiment will now be described with reference to
Fig. 60.

Fig. 60 is a cross sectional view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twenty-third embodiment is
adapted to a 1liquid crystal display apparatus which is the
electronic optical apparatus. As contrasted with the twenty-
eighth embodiment, this embodiment is characterized in that bus
lines of a plurality of multi-layer circuit board 311 are mounted
by using a PCB substrate 327 for wiring bus lines having a
plurality of opening portions 321.

Thirty~First Embodiment

A thirty-first embodiment of the present invention will now
‘be described with reference to Fig. 61.

Fig. 61 is a cross sectional view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit board according to the twenty-third embodiment is adapted
a thermal printer head of an electronic printing apparatus. As
contrasted with the twenty-ninth embodiment, this embodiment is



| ayer (conprising three |ayers) substrate conposed of a first layer 1, a
second layer 2 and a third |ayer 3. Sem conductor chips 4 and 4" for
driving liquid crystal are nounted on the surf ace of the first layer 1 in
t he face-down bondi ng manner by a known nethod (for exanple, a nmethod in
which an Au bunp of the sem conductor is connected to the substrate by
using Ag paste or a nethod in which an aeiéotropic conductive filmis used
or a flip chip nmethod in which sol dering performed). After the
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are connected by using Au wires 312 by the wire bonding method.
Thirty-Third Embodiment

A thirty-third embodiment will now be described with
reference to Fig. 63.

Fig. 63 1is a perspective view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twentieth embodiment is
adapted to the head portion of a thermal printer which is the
electronic printing apparatus. As contrasted with the twenty-
ninth embodiment, this embodiment is characterized in that the
bus lines of a plurality of multi-layer circuit boards 311 are
connected by using Au wires 312 by the wire bonding method.
Thirty-Fourth Embodiment

A thirty-fourth embodiment will now be described with
reference to Fig. 64.

Fig. 64 1is a cross sectional view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twenty-first embodiment is
adapted to the liquid crystal display apparatus which is the
‘electronic optical apparatus. As contrasted with the twenty-
eighth embodiment, the input/output terminals of the
semiconductor device 304 are connected by the wire bonding
method.

Thirty-Fifth Embodiment
A thirty-fifth embodiment will now be described with




formed at the | eading portions of the output lines 8 and 8 so that the
output lines 8 and 8 pass through the through holes 11 of the second | ayer
2 and are connected to connection termnals 13 of the panel via through

hol es 12 of the third |layer 3. 40
Each of the first, second and the third layers 1, 2 and 3 is nade of
ceram c substrates nanufacturedln/sinulﬁqgeously sintering alum na bases
at low tenperature to have a thickness o .25 mm The input lines 5 and
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device 304 are connected by the wire bonding method.

Thirty~Sixth Embodiment
A thirty-sixth embodiment will now be described with

reference to Fig. 66.

Fig. 66 1is a cross sectional view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twenty-first embodiment is
adapted to the liquid crystal display apparatus which is the
electronic optical apparatus. As contrasted with the thirty-
fourth embodiment, this embodiment is characterized in that the
bus lines of a plurality of multi-layer circuit substrates 311
are mounted by using a PCB substrate 327 having a plurality of
opening portion 321.

Thirty~Seventh Embodiment
A thirty-seventh embodiment will now be described with

reference to Fig. 67.

Fig. 67 is a cross sectional view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twenty-first embodiment is
adapted to the head portion of a thermal printer which is the
electronic printing apparatus. As contrasted with the thirty-
fifth embodiment, this embodiment is characterized in that the
bus lines of a plurality of multi-layer circuit substrates 311
are mounted by using a PCB substrate 327 having a plurality of
opening portion 321.

‘Thirty-Eighth Embodiment

A thirty-eighth embodiment will now be described with
reference to Fig. 68.

Fig. 68 1is a perspective view which illustrates an
embodiment in which the mounting structure of the multi-layer
circuit substrate according to the twenty-first embodiment is



a thickness of about 0.001 mmto about 0.05 mm The foregoing thickness may
be about 0.05 mmto about 0.2 mmin order to reduce the resistance val ue.

Dependi ng upon the pitch of the lines and upon the di nension accuracy, the
input lines 5 and 5, the lands 7, the output lines 8 and 8 on the first

| ayer and connection termnals 13 on the reverse side of the third |ayer 3
may be fornmed by photolithographic pat ning after the Au, Ag, AgPd or Cu
netal paste or a mxture paste of two nore of these has been printed on
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parts Cosgmggaig%ngquf%ﬂthgyréggrmoﬁgging structure of the multi-layer
circuit substrate according to the twenty-first embodiment is-
adapted to the head portion of a thermal printer which is the
electronic printing apparatus. As contrasted with the twenty-
ninth embodiment, this embodiment is characterized in that the
bus lines of a plurality of multi-layer circuit boards 311 are
connected by using Au wires 312 by the wire bonding method.
Fortieth Embodiment

A fortieth embodiment will now be described with reference
to Fig. 70.

Fig. 70 illustrates a 1liquid crystal display apparatus
according to the present invention in which a multi-layer
substrate 14, on which a semiconductor chip 4 for driving liquid
crystal is face-~down bonded, is connected to the terminal 18 of
a liquid crystal display panel by using the connection member 19
similarly to the first embodiment. The essential portion of the
connection portion is arranged similarly to that shown in Fig. 4.
However, the multi-layer substrate has projections that are
formed in only the portions which are required for wire bonding.

By using the multi-layer substrate according to this
embodiment, unnecessary portions can be eliminated in the multi-
layer substrate. Further, the distance between the multi-layer
substrates is shortened while necessitating a minimum size so
‘that the length of the wire for use in the wire bonding operation
is shortened. As a result, generation of defective connection
due to breakage of the wire can be reduced and, accordingly, a
low cost and reliable liquid crystal display apparatus can be
provided.

Forty-First Embodiment



41 process for exploding (dicing or breaking) the nulti-layer substrate and
the process for setting/resetting the nulti-layer substrate for bondi ng and
nol di ng the sem conductor chip can also be sinplified. Therefore, the cost

can be reduced. Fig. 16 illustrates an enbodi nent in which the
multi-layer substrate according to an enbodi nent shown in Fig. 15 is
‘connected to a liquid crystal display | . Fig. 17 is an enl arged
view which illustrates an essential portidn of the connection portion.

Fig. 18 illustréte§ork¥-£is5§ serbpaamentanvekbem?al RRridefchibede with
connecti onrpgetefe to rif.l #@ui d crystal display panel (for exanple, 640 x
480 dot display%.lG has a Rﬁ% | termnal, ,18 . to which
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mxture However, the upper layer of the multi-layer substrate is smaller
than the residual layers, a step portion is formed at the end
portion of the multi-layer substrate, and the adjacent multi-
layer substrates are connected such that wire bonding is
performed in each of the two sections.

As described above, use of the multi-layer substrate
according to this embodiment in which wire bonding is performed
in each of the two sections enables the wire bonding lands can be
integrated. As a result, the size of the multi-layer substrate
can be reduceqd. Therefore, a compact apparatus, the cost of
which can be reduced, can be provided.

Forty-Second Embodiment

A forty-second embodiment will now be described with
reference to Fig. 72.

Fig. 72 1illustrates a ligquid crystal display apparatus
according to the present invention in which the multi-layer
substrates 14 having the semiconductor chips 4 face-down bonded
on the surface thereof are connected to the terminal 18 of the
liquid crystal display panel by using the connection member 19
similarly to the first embodiment. The essential portion of the
connection portion is arranged similarly to that of the first
embodiment shown in Fig. 4. However, portion M of the multi-
layer substrate shown in Fig. 72 has one or more intermediate

' layers between the upper layer and the lower layer thereof. The
intermediate layer and/or the lower layer has a smaller area than
that of the upper layer so that a groove portion is formed.

As described above, use of the multi-layer substrate
according to this embodiment arranged such that the intermediate
layer and/or the lower layer of the multi-layer substrate except



or alloy of two or nore of these, conplex netal particles made by plating,
particles forned by plating sole NN, Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a
m xture of two or nore of these materials on plastic particles

(pol ystyrene, polycarbonate or acryl or the like) or carbon particles. The
f oregoi ng adhesi ve agent is a sole styrene butadi ene styrene (SBS), epoxy,
acryl, polyester or urethane adhesive ig t or a mxture or conpound of two
or nore of these materials. The ani sot g?c conductive filmis disposed
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har deni ng type-ﬁ%gﬁn 3 'is an exploded perspective view which illustrates a
liquid crystal display apparatus according to the present
invention in which a multi-layer substrate has a semiconductor
chip for driving liquid crystal face-down bonded on the surface
thereof.

Reference numerals 1, 2 and 3 represent layers of the multi-
layer (three layer) substrate according to this embodiment.
Reference numeral 1 represents a first layer, 2 represents a
second layer and 3 represents a third layer. Similarly to the
first embodiment, the semiconductor chip 4 for driving liquid
crystal is face-down bonded on the surface of the multi-layer
substrate. After bonding has been performed, the periphery of
the semiconductor chip 4 and portions between the semiconductor
chip 4 and the first layer 1 are molded. The first layer 1 has,
on the surface thereof, input lines 5 corresponding to the input
pads of the semiconductor chip 4 . The input lines 5 are
connected to the bus lines 10 of the second layer 2 via through
holes 6. The input lines 5 have, at the 1leading portions
thereof, lands 7 for wire-bonding another multi-layer substrate
disposed adjacently and formed similarly.

Further, output lines 8 corresponding to the output pads of
the semiconductor chip 4 are formed on the surface of the first
layer by patterning. Since the pitch of the panel terminals is
longer than the pitch of the output pads of the semiconductor
chip 4 , wiring is performed such that the pattern is widened on
‘the first layer 1 to make the output pads coincide with the panel
terminals. Further, through holes 9 are formed at the leading
portions of the output lines 8 so that the output lines 8 are
connected to the connection terminals 13 formed on the reverse
side of the first layer for establishing the connection with the

panel.



Al ternatively, as the connection nenber 19, an ani sotropic conductive
adhesi ve agent is used which is mainly conposed of conductive particles and
an adhesi ve agent. The conductive particles are sole soldering particles,
sole Ni, Au, Ag, Cu, Pb or Sn particles or a mxture or alloy of two or
nore of these, conplex netal particles made by plating, particles fornmed by
plating sole Ni, Co, Pd, Au, Ag, Cu, Fe6$n or Pb or a mxture of two or
nore of these materials on plastic particles (polystyrene, polycarbonate or
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urethane Qrystal display apparatus to be reduced.

Further, the multi-layer substrate having the semiconductor
chip for use in the foregoing embodiments mounted thereon can be
mounted on another display apparatus or an electronic printing
apparatus such that it can be mounted on a plasma display or an
EL display apparatus by changing the foregoing semiconductor chip
to a semiconductor chip for driving the plasma display or a
semiconductor chip for driving the EL. By similarly mounting a
semiconductor chip for driving a thermal head on the multi-layer
substrate and by similarly connecting the multi-layer substrate
to the thermal head, application to an electronic printing
apparatus can be realized.

Forty-Fourth Embodiment

Another embodiment of the present invention will now be
described with reference to Figs. 76, 77 and 78. Figs. 76 and 77
are perspective views which illustrate a liquid crystal display
apparatus according to the present invention which comprises a
multi-layer substrate according to the embodiment and having a
semiconductor chip for driving liquid crystal which is face-down-
"bonded on to the surface thereof. Although the material and the
constitution of the multi-layer substrate according to this
embodiment are the same as those of the multi—-layer substrate
according to First Embodiment, a fastening hole 432 is formed.
Although the drawings illustrate the circular fastening hole 432,

the shape may be formed into a rectangle, an ellipse, a square or



pol yester material or a m xture or conmpound of two or nore of these

materi als of any one of solvent type, thernp-hardening type, or |ight
hardeni ng type or a m xture thereof.

43 The bus |ines between the adjacent nulti-|layer substrates 14 are
connected by w re bondi ng perforned by using wires 15 via the lands 7. The
wires 15 are nade of netal, such as Au, , or Cuor the like or their
alloy (alloy containing Be, Si or or, kfe i ke included). The wi dth of
the porti G tDLARIHhed- ed is narroﬁz than the width of the multi-Iayer
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embodi ment; gRAl &S A& 83 ightPenWt! 8951 Snd Néh exterior decoration case
436 and an exterior decoration case 433 are, by a fixing screw
434, fixed to the multi-layer substrates 431la to 431d by way of
the fastening hole 432. As a result, the exterior decoration
case of the liquid crystal display apparatus according to the
present invention is able to also serve as the exterior case of
a PC (Personal Computer) or the like. Therefore, the elements,
such as the frame and the metal frame and the like that have been
required for the conventional liquid crystal display apparatus as
individual elements, can be omitted. As a result, the cost of
the elements can be reduced. Further, the number of assembling
processes can be simplified and the number of machining processes
can be decreased.

Although the multi-layer substrates 14 and 431la to 431d and
the panel terminal 18 are, similarly to First Embodiment,
connected to one another by an adhesive member 19 and bonded and
reinforced by a mold 21, the mold 21 may be provided for the side
surfaces or the reverse surfaces of the panel 18 and the multi-
layer substrates 14 and 431la to 431d in order to improve the
strength (strength against vibrations) realized after the
foregoing elements have been assembled into the frame. The mold
21 is made of a material selected from a group consisting of -
epoxy, acrylic, urethane and polyester compound or a mixture of
two or more of these of a solvent, a photo-setting or a mixture
type thereof.

Since the positional accuracy between the pattern of the
-multi-layer substrate and the fastening cut portion can be made
to be £ 0.1 mm or less, the positional accuracy between the panel
pattern and the fastening hole can be maintained at + 0.2 mm or
less. Sine the foregoing fastening hole is used to assemble the
elements to the exterior decoration case 436 which is the case,
the position reproducibility with respect to the backlight unit



cross manner in the same nulti-layer substrate as contrasted with the
conventional TAB nethod using individual bus substrate to wire the bus
lines in the cross manner. Therefore, the overall size can be reduced as
conpared with the TAB nethod by raising the density of the lines wired on
the substrate. Further, the cost can be reduced because individual bus

| ines are not used. Si nce the conqugional COG net hod has the
arrangenent that the cross wiring of the™bus lines is perfornmed on the
panel subs#Batandathaticofirgae iextraainnr etkdoratiioa theebds3l wneb. réspehérto
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substrat e.and the exterior decoration case 436 may be fixed by a method
using a double-coated tape or a fastening claw.
Forty—~Fifth Embodiment

Another embodiment of the present invention will now be
described with reference to Figs. 79, 80 and 81. As shown in
Figs. 79 and 81, the sizes of the multi-layer substrates 437a to
4374 are designed to be larger than that of the end surface of a
glass terminal 18 so that the fastening cut portion is made
project over the end surface of the glass terminal 18 and it is
fixed. Although the material and the structure of the multi-
layer substrate are the same as those of the multi-layer
substrate according to First Embodiment, the fastening cut
portion 438 is formed. Although the fastening cut portion 438 is
formed into a semicircular shape in this embodiment, it may be
formed into a partial or full rectangle, square, rhomboid,
ellipse or an elongéted hole. If the fastening cut portion is
disposed at the central portion of the multi-layer substrates
437a to 4374 to form the shape to be laterally symmetrical with
respect to the central line in the direction of the longitudinal
side of the multi-layer substrate, the standardization of the
elements can be realized such that the four different elements
can be replaced by four same elements.

Fig. 80 illustrates a liquid crystal display apparatus
according to the present invention that makes use of the multi-
layer substrates 437a to 437d shown in Fig. 79. The multi-layer
"substrates 14 and 437a to 437d having the semiconductor chips 4
mounted on the surfaces thereof are connected to a panel 16. The
panel 16, a member formed by integrating a backlight unit 435 and
an exterior decoration case 436 and an exterior decoration case
433 are, by a fixing screw 434, fixed to the multi-layer
substrates 431a to 431d by way of the fastening cut portion 438.



44 The surface of the first layer 1 of the multi-layer substrate has
input lines 5 and 5 corresponding to input/output pads of the

sem conductor chips 4 and 4' for driving liquid crystal. Further, the
output lines 8 and 8 have wire bonding |ands 22. The pattern, the through
hol-es, the nethod of formng the nulti-|layer substrate, the arrangenent and
the structure are the sane as those acdﬁdylng to the sixth enbodi nent.
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Further, the assembling processes can be simplified and the
number of machining processes can be decreased because the number
of elements can be decreased.

Fig. 81 illustrates the cross section of a portion in which
the multi-layer substrates 437a to 437d of the liquid crystal
display apparatus according to the present invention are
connected. Although the multi-layer substrates 14 and 437a to
437d and the panel terminal 18 are bonded and reinforced by an
adhesive member 19 and a mold 21, the mold 21 may be provided for
the end surface of the panel terminal 18 and the side surfaces or
the reverse surfaces of the multi-layer substrates 14 and 437a to
4374 in order to improve the strength (strength against
vibrations) realized after the foregoing elements have been
assembled into the frame. The mold is made of a material
selected from a group consisting of epoxy, acrylic, urethane and
polyester compound or a mixture of two or more of these of a
solvent, a photo-setting or a mixture type thereof.

Since the positional accuracy between the pattern of the
multi-layer substrate and the fastening cut portion can be made
to be * 0.1 mm or less, the positional accuracy between the panel
pattern and the fastening cut portion can be maintained at % 0.2
mm or less. Sine the foregoing fastening hole is used to
.assemble the elements to the exterior decoration case 436 which
is the case, the position reproducibility with respect to the
backlight unit 435 and that of the exterior decoration case 433
with respect to a panel display can be maintained and improved.
Further, the elements can be reworked and reassembled easily if
the fastening screw 434 is used to assemble the elements. If a



t he conventional TAB nethod and the COG net hod. Ei ghth Enbodi nent An
ei ght h enbodi nrent will now be described with reference to Fig. 20.

Fig. 20 illustrates a liquid crystal display apparatus according to the
present invention in which a nulti-layer substrate 14 having two

sem conductor chips 4 and 4' for driving liquid crystal face-down-bonded
on the surface thereof s connected?ﬁg the termnal 18 of the liquid
crystal display panel by using a connecti*én nenber 19. An essenti al
portion ofpléstitonnandi onipettibkei sehemamgechdwirge sa nmiflande that used,
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Forty-Sixth Embodiment

An embodiment of the present invention will now be described
with reference to Figs. 82, 83, 84, 85, 86, 87, 88 and 89.

Fig. 82 illustrates an embodiment of a multi-layer substrate
6000 of a 1liquid crystal display apparatus according to the
present invention in which three semiconductor chips for driving
liquid crystal are face-down-bonded on the surface of one multi-
layer substrate.

Fig. 83 is a perspective view which illustrates the multi-
layer substrate 6000 shown in Fig. 82. Pad pitch P1 on the
output side on each of semiconductor chips 1100, 1200 and 1300
is 80 pm and pitch P2 of a panel terminal is 50 um, where a
relationship P1 > P2 is held. The foregoing panel terminal pitch
P2 = 50 um is a fine connection pitch required for a é6-inch class
VGA-color liquid crystal display apparatus.

Reference numerals 1000, 2000, 3000, 4000 and 5000 represent
layers of the multi-layer (composed of five layers) substrate
according to this embodiment. Reference numeral 1000 represents
a first layer, 2000 represents a second layer, 3000 represents a
third layer, 4000 represents a fourth layer and 5000 represents
a fifth layer. The semiconductor chips 1100, 1200 and 1300 are
face-down-bonded on to the surface of the first layer 1000 by a
known method (for example, a method in which the Au bumps of the
semiconductor are connected to the substrate by making use of Ag
paste, or a method making use of an anisotropic conductive film
or a flip-flop chip method making use of soldering bumps). After
‘bonding has been performed, molds 20 (omitted from illustration)
are applied to the peripheries of the semiconductor chips 1100,
1200 and 1300 and the spaces among the semiconductor chips 1100,
1200 and 1300 and the surface of the first layer 1000 for the
purpose of preventing corrosion and reinforcing the elements.
The molds are made of material selected from a group consisting
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The width of a portion to which the connection substrate 24 is connected
is smaller than the width of the nmulti-layer substrate 14 so that the

mul ti-layer substrate 14 can be nounted within the outline of the panel 16.
As descri bed above, use of the nmulti-layer substrate according to this
enbodi ment al so enabl es the size and the cost to be reduced as conpared

wi th the conventional TAB nethod and t 4CCG met hod. The connection of
t he sem conductor chips for driving Iigﬁld crystal to the surface of the
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Fig. 88 1is a plan view which illustrates circuit lines,
through holes and connection terminals of the fifth layer 5000.
Oon the surface of the first layer 1000, input lines 1110,
1210 and 1310 corresponding to input pads of 1100, 1200 and 1300
are formed by patterning. Further, the input lines 1110, 1210
and 1310 (however, input lines 1110-1, 1110-N, 1210-1, 1210-N,
1310-1 and 1310-N are excluded) are connected to a bus line 2020
of the second layer 2000 by way of their through holes 1120, 1220
and 1320. In addition, the bus line 2020 of the second layer
2000 is connected to a bus line 4020 of the fourth layer 4000 by
way of a through hole 2030 of the second layer 2000 and a through
hole 3030 of the third layer 3000. Since the input lines 1110-1,
1110-N, 1210-1, 1210-N, 1310-1 and 1310-N are cascade-connected,
they are wired in a manner different from the manner for wiring
the residual 1lines. That is, the input 1line 1110-1 of the
semiconductor chip 1100 is connected to a line 4020 via a
through hole 1120-1 of the first layer 1000 and a through hole
2120 of the second layer 2000 and a through hole 3120 of the
third layer 3000. The input line 1210-1 of the semiconductor
chip 1200 1is connected to a line 3020 of the third layer 3000
via a through hole 1220-1 of the first layer 1000 and a through
"hole 2220 of the second layer 2000. The input line 1210-N is
connected to a line 3020 of the third layer 3000 via a through
hole 1220-N of the first layer 1000 and a through hole 2220 of
the second layer 2000. The input 1line 1310-1 of the
semiconductor chip 1300 is connected to a 1line 3020 via a
through hole 1320-~1 of the first layer 1000 and a through hole



enbodi mrent of a nounting structure adapted to a liquid crystal display
apparatus according to the present invention in which a
46 sem conductor device nmounted on a | am nated substrate is connected to a

liquid crystal display device. Fig. 26 is a plan view which illustrates the
mounting structure shown in Fig. 25. Fig. 27 is a detailed plan view which
illustrates the term nal connection port? of the foregoing liquid crystal
di splay device. Fig. 28 is a block diagramwhich illustrates a col or
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verti cal dilmdugrcaioln)rmmﬂlmsthe thlrd layer 3000. The line 4020 has a
land 4040 for establishing a wire bonding connection with another
multi-layer substrate. Through holes 1010, 2010 and 3010 are
formed in the first, second and third layers 1000, 2000 and 3000
to correspond to the 1land 4040 so that wire bonding is
facilitated.

The first layer 1000 has, on the surface thereof, output
lines 1130, 1230 and 1330 corresponding to the output pads of the
semiconductor chips 1100, 1200 and 1300 and formed by
patterning, the output lines 1130, 1230 and 1330 being connected
to a line 5050 and a connection terminal 5060 via through holes
1140, 1240 and 1340 of the first layer 1000, through holes 2140,
2240 and 2340 of the second layer 2000, through holes 3140, 3240
and 3340 of the third layer 3000 and through holes 4140, 4240 and
4340 of the fourth layer 4000 and through holes 5140, 5240 and
5340 of the fifth layer 5000. Since the pitch of the terminals
of the panel is smaller than the pitch of the output pads of the
semiconductor chips 1100, 1200 and 1300 , the wiring pattern is
narrowed on the first layer 1000 to make the output pads
correspond to the terminals of the panel. Although this
embodiment is so arranged that the through holes 1140, 1240,
1340, 2140, 2240, 2340, 3140, 3240, 3340, 4140, 4240 and 4340 are
disposed to form a line, they may be disposed to form zigzag
shape composed of plural lines. The alignment between the pitch
of the output pads and the pitch of the terminals of the panel
may be performed over a plurality of layers.

The first, second, third, fourth and fifth layers 1000,
"2000, 3000, 4000 and 5000 are ceramic substrates made by
simultaneously sintering alumina substrates at a low temperature
and each having a thickness of 0.25 mm. The input lines 1110,
1210, 1310, 1110-1, 1210-1, 1310-1, 1110-N, 1210-N, 1310-N, the
output lines 1130, 1230 and 1330'and the lines 2020, 3020, 4020
and 5050 are made of material obtained by sintering metal paste



bet ween the substrate | ayers, the | am nated substrates 112-1 and 112-2
bei ng stacked. Sem conductor devices 111-1, 111-2 and 111-3 are I Cs which
drive liquid crystal and which have connection termnals in which bunps are
formed. Each of the sem conductor devices 111 is connected to the
connection termnals fornmed on the |am nated substrate 112 in a face-down
nmounti ng nmanner. Al though three senicoﬁﬂgctor devices 111-1, 111-2 and
111-3 are nmounted to correspond to three-col or pixels in this enbodi nent,
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usually about 0.001 mm to about 0.05 mm, the thickness being
permitted to be about 0.05 mm to about 0.2 mm in order to reduce
the resistance value.

Depending upon the pitch of wiring and the dimension
accuracy, the input lines 1110, 1210, 1310, 1110-1, 1210-1, 1310~
1, 1110~-N, 1210-N, 1310-N and the output lines 1130, 1230 and
1330 on the surface of the first layer 1000 and the line 5050 and
the connection terminal 5060 on the reverse side of the fifth
layer 5000 may be formed by printing metal paste, such as Au, Ag,
AgPd or Cu, onto the entire surface of the first layer 1000
followed by photolithographic patterning. The thickness of the
pattern thus-formed is about 0.001 mm to about 0.2 mm. The
pattern may be formed by photolithography or plating after a thin
film has been formed by evaporating or sputtering Au, Ag or Cu.
The thickness of the pattern thus-formed may be about 0.0005 mm
to about 0.1 mm.

Although the multi-layer substrate according to this
embodiment is composed of the five layers, the number of layers
may'be determined arbitrarily. Further, one or more ground
layers may be formed at an intermediate position in order to
eliminate noise or prevent static electricity.

In the foregoing case where the relationship P1 > P2 is held
such that the pad pitch Pl on the outside of the semiconductor
‘chip is 80 um and the connection pitch P2 of the panel terminals
is 50 um, the problems experienced with the conventional example,
in which a plurality of semiconductor chips for driving liquid
crystal are mounted on a liquid crystal display apparatus by
TCPs, can be overcome, the problems being problems raised in that
the adjacent TCPs undesirably overlap or the substrate having the



47 and contraction occurring due to thermal influence, a polyimde filmor
the like, which is a flexible substrate, nay be used. As can be seen
fromFig. 25, the structure for nounting a sem conductor device according
to this enbodi nent has the arrangenent that the lines for driving the
liquid crystal display device 110 and the bus lines are formed on the
substrate thereof. Therefore, the drivezn?ntrol circuit substrate can be
omtted fromthe structure and, _accordi , the nunber of required
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chips for driving liguid crystal on one multi-layer substrate

enables the input and output lines to efficiently be wired as
compared with a structure comprising three multi-layer substrates
on each of which one semiconductor chip for driving 1liquid
crystal is mounted. In addition, the semiconductor chips can
efficiently be disposed, resulting in that the area required for
the multi~-layer substrates can be decreased and the element cost
can be reduced. Moreover, the process for decomposing (dicing or
breaking) the multi-layer substrate and the process for setting
and resetting the multi-layer substrate for bonding and molding
it can be reduced. As a result, the cost can be reduced,
resulting in that a low-cost liquid crystal display apparatus can
be provided.

Fig. 89 illustrates an embodiment in which the multi-layer
substrate according to the embodiment shown in Fig. 82 is
connected to a liquid crystal display panel. In this embodiment,
the color liquid crystal display-type panel 16 (for example, 640
X 3 x 480 dot display) has four multi-layer substrates 6000 (on
which three 160-output-semiconductor chips for driving liquid
crystal are mounted) disposed on the side X and two multi-layer
‘substrates 14 (on which one 240-output-semiconductor chip for
driving liquid crystal is mounted) disposed on the side Y such
that the substrates are connected to a panel terminal 18. In
Fig. 89, the panel lines and the 1lines on the multi-layer
substrate are omitted. Connection terminals 13 and 5060 of the
multi-layer substrates 14 and 6000 and the panel terminal 18 are



However, the connection nethod according to this enbodinent is able to
reduce the cross talk and, accordingly, a high-contrast display can be
real i zed because individual output Iines for sem conductor devices are
connected for each color electrode and, therefore, a proper drive waveform
can be suppli ed. Fig. 28 is a block diagramwhich illustrates an
enbodi nent of a color |iquid crystal k@p y apparatus using the foregoing
nounting structure according to this e ment . A display device 10 is a
640 x 480 conmeSTeéfdcbbornki gnptheryby ah demmeclyiommemten cohdviotbladbyi tes
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mutual l'y QSQPEféfgsagnd an adhesive agent. The conductive particles are
composite metal particles of Ni, Au, Ag, Cu, Pb or Sn or a any
mixture made by mixing, alloying or soldering, or particles made
by plating Ni, Au, Cu or Fe or a mixture of two or more of these
on to plastic particles (polystyrene, polycarbonate or acryl) or
carbon particles. The adhesive agent is a sole styrene butadiene
styrene (SBS), epoxy, acryl, polyester or urethane adhesive agent
or a nixture or compound of two or more of these materials. If
the anisotropic conductive film is disposed between the panel
terminal 18 and the connection terminals 13 and 5060 of the
multi-layer substrates 14 and 6000 and if the anisotropic
conductive film is a thermo-hardening agent or a blended agent of
a thermoplastic agent and a thermo-hardening agent, a heating and
pressuring head is abutted against the multi-layer substrates 14
and 6000 so that the agent is hardened and connected. If the
anisotropic conductive film is an ultraviolet hardening type
adhesive, a pressuring head is abutted against the multi-layer
substrates 14 and 6000 and ultraviolet rays are applied to the
anisotropic conductive film from a position adjacent to the panel
terminal 18 (adjacent to the glass) to harden the ultraviolet
hardening type film.

Alternatively, as the connection member 19, an anisotropic
conductive adhesive agent mainly composed of conductive particles
and an adhesive agent is used. The conductive particles are sole
soldering particles, sole Ni, Au, Ag, Cu, Pb or Sn particles or
a mixture or alloy of two or more of these, complex metal
‘particles made by plating, particles formed by plating sole Ni,
Co, Pd, Au, Ag, Cu, Fe, Sn or Pb or a mixture of two or more of
these materials on plastic particles (polystyrene, polycarbonate
or acryl or the 1like) or carbon particles. The foregoing
adhesive agent is a sole styrene butadiene styrene (SBS), epoxy,
acryl, polyester or urethane adhesive agent or a mixture or



four points for the purpose of supplying electric power and control

signal s. When a color liquid crystal display apparatus was
manuf act ured by enpl oyi ng the foregoi ng nounting structure, a conpact
liquid crystal display apparatus was forned because the density of the
structure for nounting the sem conductors was rai sed. Further, the nunber
of connections required to connect the | 719 d crystal display devices could
be reduced to 1/3 as conpared wth the nventional structure.

Ther ef or egomphendowfectwonoremozkei Idft ytivese | mptevedls. The | agusdtrepical

di spl ay appREALHSvEShAHeERGeShEEALULE LOF1ADENSE NEadts §§%€OQHHC£B§1§!$&' ce

according to this enbodi nent was nmanufactured and a reliability tes
per f or medto t?@ BOFE38Pt 1PsHPASPathBrpapreduFeE iR b b%té?n%ﬂ“?ﬁcse¢SP¥e§t

(bet ween, kn@@ﬁerﬁéﬂ:ﬁo@[ldeQ[@idd;Q)e J o0 riey Srea amépan'é!dntgeﬁéthaa 6Q[Lﬂgr] C
and 909 d% 1000 Ex L enf connecti was realized
Tont - Entbchengnser CREE th8°Fu1 S0ty GRLO CEtndinE Ve TRaPeR IV SoFGE . 1Eres
an essentthaérporhapdeninghagentucinira fudrermdmdntaqenta e€mac oridexhoplastice
accordin n h o) a

di spl ay gae | ceh%'ﬁerel n:it’efrt%g> th(%Iéfldle"k]g é gafggg))gﬁg%q%?guggg g}.’égﬁﬁﬁiﬁé {l?gﬁl o
devi ce. is aluittediggpinstritdie pgltinlagerosubstrates d 4 eade 6800 aedthat

posi tion, tﬂ@urﬁé‘é’n@n & | dEdRiRd SHRG! @b tndddedaVvi n&fanthEt eéﬂﬁéotroPlc
conductlve l'ayer 221, an input |ine 204, an OUtgﬁﬁﬁﬁlne 205, a via-h

and a bun@eP@echiyet heliPkelst D LSiltZ@iflt?é% Bdngy tVpgcefédin @
met hod. T ¢ﬁwin§nﬂe@&twtamﬂfﬁadﬁdg&1@fstt FmeLﬁth;Llayercg@ﬁ@ﬁ{:saeéomhe

i nput I|ne 0 d the o ne 205. The LS unt d as_descri bed

above mmyRBE 8000 AP, SHEAUIRLFGe TRy a0 L Lo EEnth PRHET S Ee

reliabilid¢onductive £ilm from a position adjacent to the panel terminal 18
(adjacent to the glass) to harden the ultraviolet hardening type
£film.

In order to protect the exposed portion of the panel
terminal 18, a molding 21 (omitted from illustration) is placed.
The molding 21 also serves to fix the multi-layer substrates 14
and 6000 to the panel. The molding 21 is made of sole epoxy,
acryl, urethane or polyester material or a mixture or compound of
two or more of these materials of any one of solvent type,
thermo-hardening type, or 1light hardening type or a mixture
thereof. '

The bus lines between adjacent multi-layer substrates 14 and
between the multi-layer substrates 6000 are connected by wire
bonding with wires 15 via the lands 7 and 4040. The input lines
on either side of the multi-layer substrates 14 and 6000
positioned at ends on the side X and side Y of the panel are
wire-bonded to a relay substrate 7000 by the wires 15. Further,
a connection member 8000 for receiving signals and electric power
from outside is connected to the relay substrate 7000. The
connection member 8000 has one or more wiring pattern layers
‘(omitted from illustration) and may have electronic parts or the
like. The wires 15 may be made of metal such as Au, Al or Cu or
the like or their alloy (alloy containing Be, Si or Mg or the
like included). In order to protect the wire-bonded portion and
the wire portion and the like from corrosion to mechanically

reinforce the same, the molds 21 (omitted from illustration) are



such as the noisture resistance. The |am nated substrate 202
49 includes an internal conductive |ayer 221 which electrically connects
the two sides of each substrate to transmt each signal to the input |ine
204 and to make the internal conductive portion 221 to have a ground | evel
so that noise is prevented. The bunp portion 206 of the | am nated substrate
202 and a termnal 231 of the LCD 203 ﬁgeu\el ectrically connected to each
ot her by usi ng an ACF 209. Although t CF 209, shown in Fig. 29 is used
in a | i mi $EWi5spELE é&P&é@ﬁt- t Fhend Isthp Hod:he twww%%m% %‘ﬁes_°
Sﬂ_t | Le_ ﬂJﬂéﬁéﬁmﬂﬁeBhQsl Y s anr&l&&trr &Iri%r%g:gxe dwidthlcﬂE @th lrﬁuﬁti)!-ﬂayétew
ich illustrates one | am nated.suhstrate .ada teg¥%o t he, pount | n
struct ure® ’BﬁgFﬁ?ﬁg t]best‘ﬁ%”é‘?‘rbbai Bé}ﬁt. FQB‘Fer"’r’irr‘?g%[O(S’ Ay PYRE1oRe C(iﬂquF
| i ne 205 mountefiedint a sheisfhpubridyncempact manh&k. 201 is electrically
connect ed bet hedé' Si A %B I 'na% d subs, (gé 2 iaf_i I a-
hol e 261 and'\é\ggﬁg%te %%s_th%%%ﬁ)%m_ g Iaf{gg ? S a&pr n(?vi g\%va I C ng&
i 11 ustrateembpenfuatant ebipgbforadeivbrgahdqwhd chrystabtane dsondiedr enekge
side. Refgpgi %1%&%&31“9&@&396&@ AR5 B8 Homlct P bhei sHkPUt
termnals of the LSI 201 )
required to connect the multi-layer substrates to one another can
be reduced by eight (from 11 places to 3 places) as compared with
a case where semiconductor chips for driving liquid crystal, each
of which is bonded on to one multi-layer substrate, are connected
to one another are used. As a result, the number of the wires 15
can be decreased and the number of wire bonding processes can be
decreased.

As described above, use of the multi-layer substrate
according to this embodiment enables the lines to be wired in the
cross manner in the same multi-layer substrate as contrasted with
the conventional TAB method using individual bus substrate to
wire the bus lines in the cross manner. Therefore, the overall
size can be reduced as compared with the TAB method by raising
the density of the lines wired on the substrate. Further, the
cost can be reduced because individual bus lines are not used.

Since the conventional COG method has the arrangement that
the cross wiring of the bus lines is performed on the panel
substrate, a wide area is required to wire the bus lines.
Further, metal lines must be used to reduce the resistance value
of the wired lines, resulting in an enlargement of the cost.
However, use of the multi-layer substrate according to this
embodiment enables the space required to wire the bus lines and
the cost to be reduced as compared with the COG method.

In the case where the relationship P1 > P2 is held such that
the pad pitch P1 on the output side of the semiconductor chip is
‘80 um and the connection pitch P2 of the panel terminals is S0
um, the overlap of the adjacent multi-layer substrates can be
prevented and the semiconductor chips can be mounted on a small
area. As a result, a liquid crystal display apparatus can be
provided which exhibits a 1large capacity (the VCA or XGA

specification), reduced weight, small thickness and small size



are disposed in a zigzag nmanner. If the pitch of the output termnals is
shortened to correspond to a fine pitch, it can be realized by increasing
the zigzag lines to three or four I|ines. The characteristics of the
el enents according to this enbodi nent are as foll ows: LSI 201

formed into a square-Ilike shape or an el ongat ed

shape arranged to have a 1 ratio of the shorter side
and the Ioné% side of 1:5 or nore. If an

el ongat edc&sl bes poroyd degh ticSIseafven as a display apparatus fox ypeahavenge
out put teﬁﬂk”?ﬁéré@ﬂainﬁféltal Ass1stanc%%ﬂgﬁformat1ohefg¥ﬂ§h§lcgaﬁgg%%ﬁEEd

on one sid 0Ssi bl'e 15 used.
t erm nal Hhéch hEnpxPecirdniocResHhdel ¥t sse@2inghle ofutWFani cs or gl ass

epoxy resin As described above, th@nﬁrégéﬁﬁsQﬁv@ﬁtEBEGQ§Né¥iﬁﬁbé@yQBS

Electronlc DeV'{:he 1ggut agg g%é%ﬁ{c¥ygééhgg %gesggglggn uL£ r gev1ce, the
bus lines and the connection terminals are formed on the
‘laminated substrate, and a plurality of semiconductor devices are
mounted and connected to the electrodes of the display device.
Therefore, the drive control circuit substrate can be omitted,
and the number of the mutual connection 1lines for the
semiconductor devices can be decreased. Therefore, the
reliability can be improved and the size of the apparatus can be
reduced. Further, semiconductor device outputs are supplied for
corresponding colors so that an effect can be obtained in that
the quality of display can be improved.

Although the invention has been described in its preferred
form with a certain degree of particularly, it is understood that
the present disclosure of the preferred form has been changed in
the details of construction and the combination and arrangement
of parts may be resorted to without departing from the spirit and

the scope of the invention as hereinafter claimed.



50 crystal display device | nput Line 204

made of only Au or fornmed by applying Ni and Au
plating to an AgPd base or a Cu base Qut put Line
205 arranged simlarly to the input |ine

204 formed by a nethod in which a conducti ve
material is charged into t he through hol e and

hal f-cut and a method in which it is printed on

t he CLAIMS: si de surface of the |aninated

substrate Qut put Term nal 205a arranged simlarly to the output

line 205 Bunmp 206 ar8.721ged simlarly to the input line

204. 1t is preferable that the bunp is formed into
acircle or a 1. A 1liquid crystal rdisphaVvl aappargieuhavdanprisiopd f |at

surface. Al{ o8 S st Bhntl€having mounted thereon a plurality of

semiconductor chips for driving liquid crystal, said liquid
crystal display apparatus comprising:

at least one multi-layer substrate having at least one
of said semiconductor chips mounted thereon and composed of
an upper surface having an input 1line pattern to said at
least one chip and an output line pattern from said at least
one chip, a reverse surface and at least one intermediate
layer formed between said upper surface and said reverse
surface, wherein

said at least one intermediate layer has a portion of
said input lines and/or output lines as a circuit pattern,
and said at least one multi-layer substrate having said lines
connected to one another via through holes is electrically
connected to a panel terminal.

2. The apparatus according to claim 1, wherein a plura-
lity of semiconductor chips are mounted on said at least one

multi-layer substrate.

- 3. The apparatus according to claim 1 or 2, wherein
facéwfgnding or wire bonding is used as means for mounting
said semiconductor chip(s) on the surface of said multi-layer

substrate according.

4. The apparatus according to claim 1, 2 or 3, wherein
an anisotropic conductive film is wused to electrically
connect said output lines of said multi-layer substrate and

said panel terminal.

5. The apparatus according to any one of claims 1 to 4
comprising a plurality of said multi-layer substrates,

wherein wire bonding, a heat seal connection or a flexible

* c L M S *



bump is, of course, varied depending upon the

pitch of the wire pattern, it Is preferable to
have a maxi num si ze in a range in which the

i nsul ation can be mai nt ai ned. Mol d 208

epoxy adhesi ve agent ACF 209 t her no- har deni ng ACF such
as #6000 series or #7000 series of Hitach

Chem cal Adhesi ve Agent 211 ulgrgwi ol et hardeni ng adhesi ve agent
or therno-hardeni ng epoxy adhesive agent

o1 substrate connection is used for establishing electrical

connection among said plurality of multi-layer substrates.

6. The apparatus according to any one of claims 1 to 4
comprising a plurality of said multi-layer substrates,
wherein 1lines on said 1liquid crystal panel are used for
establishing electrical connection among said plurality of

multi-layer substrates.

7. The apparatus according to claim 6, wherein said
lines are disposed in said panel terminal portion and on the

inside of a panel cell.

8. The apparatus according to claim 6, wherein the
connection between said lines on said liquid crystal panel
and said input 1lines of said mui£i~layer substrate and the
connection between said output lines of said multi-layer sub-
strate and said panel terminal are collectively established.

9. The apparatus according to claim 8, wherein said
connection is established by an anisotropic conductive f£ilm.

10. The apparatus according to claim 9, wherein said
anisotropic conductive film comprises an adhesive agent layer
and conductive particles dispersed therein, the thickness of
the adhesive agent layer is smaller than the particle size of
the conductive particles.

11. A 1liquid crystal display apparatus having a 1line
electrode group and a column electrode portion formed on a
display substrate thereof said electrode portions forming a
plurality of pixels, and display drive signals are supplied
from a semiconductor device to said electrode portions to
perform color pixel display, said 1liguid crystal display
apparatus comprising:

a laminated substrate having bus lines and connection

* C L M S *

terminals formed thereon; and



Fig. 32 is a plan view which illustrates an LCD nodul e having the structure
for nmounting a sem conductor device and the nounting nethod according to
the present invention. Referring to Fig. 32, a plurality of |am nated

substrates 202 are nounted on the termnals of the LCD 203.
| am nat ed substrates 202 are connected to each other by um“ﬂmmﬂﬁj’”ml“m
wires made of Au, CU or Al or the like, a nmethod using a heat seal. Ol .
FPC may be enpl oyed. Use of the nmounting structure according to this

embodi ment even in a |large-size LCD real gds, a very conpact nounting area.

El event h Enbodi nent . Fig. 33.is.a cross sectional_ vigw,whi.ch _
illustrates an es??ﬁ‘tlf:é)lndblggtofond%w?%% SoHIE eﬁr et orsarﬁ)dﬁntlf-:‘ﬁéggted sub
seni conduct stradei,cewhereidi mptrmtanl thevemtth sabddisemicondwictoanbddiieas
having an a { R 2 | te&hARId LS d84hEEeAS
contrasted vl\nhta%%tgﬁg%%‘é:nl{iﬁtpéﬁ%& | ment, t%d?:%o% rrent&{ S c%ar act eril{zed N
that the | afPnalestygss teraipelds exggnggdnfzamt Fatdt AeSPLaPssSrbetipse.

pl aced adjacently to the LCD 203. Twel fth Enbodi nment Fig. 3 is a
cross sectional view which illustrates an essential_ portion of the X
structure for nouhfingBe sBRPREALER 8FCQEdRrBE Foc Ty Lo a RGNS said
enbodi nent , skhiisotdnetiorentiehaves8y @e amoamgedendnt e asurE@c2030ifs saed
as the el ectroni Vi Ce. ontrasted with the tenth enbodi nent, this
enbodi nment ?Lsa% h%rtz%c esﬁl?)zser%%lt%‘t hat the output |ines 205 of the |am nated
substrate 2 are electrically connected by lines 251 on the side surface in
pl ace of the via hql emjde,qui Pyt diag Inheig &thgcg_ d td e PUERSG
206 on the reversg si de. Tﬁ?#t eenltl%u En%gglgmral t 1 Q. %5 I's a }

cross- sect i RALCPNEROKPrC fevicest farawdy into a rod-like shape and having

input and output terminals running in parallel and facing
each other are mounted on said laminated substrate.

14. A structure for mounting a semiconductor device
wherein a semiconductor device having an output terminal on
at least a main output terminal side thereof and an input
terminal on a side thereof facing said main output terminal
side is used, and said semiconductor device is mounted on a
predetermined pattern of a laminated circuit substrate having
at least an output circuit pattern and an input circuit pat-
tern, said structure comprising:

a bump formed on a terminal of said laminated sub-
strate, said bump being [electrically and/or mechanically]

connected to another electronic device.

15. A structure for mounting a semiconductor device
wherein a semiconductor device having an output terminal on
at least a main output terminal side thereof and an input
terminal on a side thereof facing said main output terminal
side is used, and said semiconductor device is mounted on a
predetermined pattern of a laminated circuit substrate having
at least an output circuit pattern and an input circuit pat-
tern, said structure comprising:

a terminal formed in a side surface portion of said
laminated substrate, said terminal used to mount said lamina-

ted substrate on an electronic device so that the plane of



therno-sensitive electronic printing apparatus (hereinafter called an
"electronic printing apparatus”) according to a thirteenth enbodi nent and
using the structure for nounting a sem conductor device according to the
present invention. Referring to Fig. 35, a plurality of |am nated
substrates 202 are nounted on the termnal of a thermal printer head, which
Is the electronic printing device 213. Fig. 36 is a plan view which
illustrates an electronic printing appakgyus according to this

52 enbodinent. Simlarly to the structur®dusing the LCD, a very conpact

mounting ar&s £an A8 fa2ld Zﬁgbs pa'eée%?,tdhngggo%mt of sdid) e3échkiomill an

view which 1lTustrates an enbodi nent of an el ecCtronic printlng apparatus
usi ng the sieVikder @xfeor PRELELPAED a SSiFtesdiaddyr BevPeRd bgebidlivg ¥ ome
present i nwgdtirsyr. As contrasted with the thirteenth enbodinent, this
enbodi nent is characterized in that the |am nated substrate 202 is formed
into one integrated substrate. Fifteenth Enbodi nent

16. The structure according to claim 15, wherein the

connection between said laminated substrate and said electro-
nic device is established by using an anisotropic conductive
film.

17. An electro optical apparatus comprising a structure

as defined in any one of claims 14 to 16.

18. An electronic printing apparatus comprising a

structure as defined in any one of claims 14 to 16.

19. A multi-layer substrate having a semiconductor
device mounted thereon, said multi-layer substrate being com-
posed of an upper layer having an input line pattern to said
semiconductor device and an output line pattern from said

. semiconductor device, a lower layer having an output terminal
to be connected to an external terminal and at 1least one
intermediate layer formed between said upper layer and said
lower layer said at 1least one intermediate layer having a
portion of an input line and/or an output line as a circuit
pattern, said lines being connected via through holes, said
multi~layer substrate further comprising:

an opening portion formed in at least one of said

layers .

20. A method of mounting a semiconductor device on the
surface of a multi-layer substrate as defined in claim 19,
. said method comprising the steps:
passing said semiconductor through the opening portion
formed in the upper layer of said multi-layer substrate; and
mounting said semiconductor on the surface of an inter-
mediate layer adjacent to the upper layer by employing face

* [+ L M S *

down bonding or wire bonding.



Fig. 38 is a cross sectional view which illustrates an enbodi nrent of an

el ectronic printing apparatus using the structure for nounting a

sem conduct or device according to the present invention. This enbodi nment is
characterized in that the |am nated substrate 202 of the twelfth enbodi nent
is applied to an electronic printing apparatus. Sixteenth Enbodi nent

Fig. 39 is a cross sectional view which illustrates an enbodi nent of the
structure for nounting a sem conductor device according to the present
invention, wherein a liquid crystal display device is used as the

el ectroni c devi ce. Referrlng to Fig. 398 LSI 201 is, at a predeterm ned
posi tion, rnounted | ami nat e bstrate 2 having an nterna
conductive | ayer 331 i’ﬂﬁglf‘o‘?i ﬁg ﬁ’lé{hozz%{ ‘gﬁ 1 i H €508 Pharadityor
bei ng nount ed byaihdf awel ovirayet hedbsThateapuis aprlovmdpdt thersm danesof fohe
LSI 201 are e 41yt t e di

LSl 201 m)un?lgg‘[& Cstlgq‘scl%l b%g ; vem"krrjfal‘?EL bfﬁgecurec#%aq%gnsogg esc?(\?/léf%g%ﬁggg}%
i f necessar gonsecigdoy twn%lqrabﬁ‘ﬂq it \yor siuCRCHasSthé:rlﬁﬁesthﬁ\émgasa sphnrar
The | am nat g4 +5UB%t pleh i4d2 Porelivaes ap byt gipal bgg@gj&?tl ve layer 221 which
electrically connects the two sides of eaCh substrate to transmt each
signal to the input line 204 and to make the internal conductive portion
221 to have a gropad Imiel appatdiais n@beerdisn@rewerdladm 1 whBeednt pUtproRAe
205 of the I.an1§nat ed substr@t 202 is ?eéten e ach th urfacg of

the | ani nat §°5d0% P& & o5t tHePHOYHIED | e go eﬂﬁ Rg POF g‘l?lndéjéu‘?f%\i: e
portion whi off isaiﬁonartedelala;ttooan ouflput-lagem aabsRbdbewhi ch can be connected
to anot her el ectronic device. The output term nal 205a and an
23. The apparatus according to claim 1 wherein an arbi-
trary one of the plural layers of said multi-layer substrate

is smaller than the other layers.
24. The according to claim 1 wherein said multi-layer

substrate has a fastening hole or a fastening cut portion
formed therein.

AT



53 el ectronic device 203 (which is a quuid crystal display device
according to this enbodi nent and called an "LCD' hereinafter) are nounted
and el ectrically connected to each other by using an ACF 209 so that the
surface of the |am nated substrate 202 and that of the electronic device
(LCD) 203 are disposed perpendicular to each other. After the | am nated
substrate 202 is nounted, the |am nate®Bubstrate 202 and the el ectronic

device (LCD) 203 may be_bonded and _fi xed bY an adhesi ve agent 211 in order
to streng@ﬁ%ﬁgéﬁ@—9é*3@@99-ﬁ§—§g335é£%96#—%he enpl oynent of the foregoing
nmounting nethod, the mounting area A at the end portion of the electronic
devi ce 203 can be made 2 mmor snmaller. Fig. 40 is a plan view which
illustrates a liquid crystal apparatus. It is preferable that the size of

t he portithWIahGRMSWhLFDQSPHBYiAPHiRAﬁVEedSTEﬂ@%ﬂREfEORrxpﬁﬂwﬁweteristics
required éﬁngIﬁbee?eh Dﬁgénbaﬁﬁmhbﬂhég'ﬁoﬁﬁb‘f&@%ﬁké&@oﬁ@i’&i seviég, of

the LCD, Ze 0 tion can be reduced si ficantl u3|ng
the mount FRECERPNECUPRTZEADr APRARATUS HAND cFLECTRRNEC DRINTING ?P ‘eus
quality of a manufactured LCD nodul e can be inproved considerably. The
characteristics of the elenents according to this enbodi nent are as

fol | ows: :
A liquid crystal display apparatus is provided which needs

a small, thin and compact area thereof for mounting semiconductor
chips for driving liquid crystal and, accordingly, a reduced
cost. Semiconductor chips (4) for driving liquid crystal are
mounted on the surfaces (the first layers (1)) of multi-layer
substrates in a face-down manner, each of the surfaces having
input lines (5) to the chips (4) and output lines (8) from the
chips. The input lines have lands (7) for connecting the multi-
layer substra-tes to each other. At least one intermediate layer
(2) is formed between the upper surface (1) and the reverse sur-
face (3), the intermediate layer having bus lines (10). The bus
lines and the input lines of the first layer are connected to one
another wvia through holes (6). The output lines of the first
layer and the terminals (13) of the third layer are connected to
one another via through holes of the first, second and the third
layers (9, 11, 12).



LSI 201 formed into a square-Ilike shape or an

el ongat ed shape arranged to have a rati o of the
shorter side and the | onger side of 1:5 or nore.
If an el ongated LSI is used, an LSI of a

type having output term nals and input termnal s
concentrated on one side as 1/57 much as possible is
used. Each term nal has a bunp Lam nat ed
Substrate 202 nmade of cerami cs or glass epoxy resin

or the lIike having three stacked | ayers

El ectroni c Device 203 el ectronic device such as a liquid

crystal display device

FiG. 7




54 I nput Line 204 made of only Au or formed by applying

Ni and Au plating to an AgPd base or a Cu base
Qut put Line 205 simlar to the input |line 204 Qut put Term na
205a simlar to the input Iine 204. A met hod
in which a through hole (via 2/ hole) is fornmed and
atermnal is f SHed by cutting at the central
portion or a method in which a conductive pattern
is printed and — formed on the side surface of the
substrate was eﬂﬁﬂgyéh. Mol d 208 epoxy adhesi ve agent

conductive particle density of which was 1000
particles/mierr]prior tothe /. __. pressurization was
used ' i 3

I
ACF 209 t her no- har deni ng ACF, éﬁhh as AC 6000
series or 7000 series of Hitachi ///—“/ Chemi cal , the

HG. g




agent or therno-hardeni ng epoxy adhesi ve agent
Sevent eent h Enbodi nent Fig. 41 illustrates an enbodinent of a liquid
crystal display apparatus using the structure for nmounting a

sem conduct or device according to the present invention. Referring to Fig.
41, -a plurality of |am nated substrates 202 are nounted on the term nal of
the LCD 203 by using the structure for Egyng a sem conduct or device
according to th esent invention. The substrates are connected by wire
bondi ng by usind’ ¢ wi res nmade of, for exanple, Au, Cu or Al or the

| i ke. The connection may be established by using a heat seal or an FPC
using an ACF. Through use of the nounting structure according to this
enbodi ment, a very conpact nounting area can be realdzed

55 even in a large LCD as shown in RlLg. 41. Eighteen?h Enbodi nent Fi g.
42 illustrates an exanple of a no-sensitivy ectronic printing
apparatus (hereinafter called/an " electroni ¢/ printing apparatus") using
the structure for Wouniinq a./

6. 4
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sem conduct or device according to the present invention. A | am nat ed

substrate 202 is nounted on the termnal of a thermal printer head, which
is the electronic printing device 213. Simlarly to the structure in which
the LCD is used, a very conpact nounting area can be realized. N neteenth

Enbodi ment A nineteenth enbodi nent will now be described wth
reference to Fig. 43. Fig. 43 is an.f‘féoded perspective view which
illustrates a nulti-layer circuit substra 11 according to an enbodi nent

in which a sem conductor device 304 is, by using the nethod of nounting a
sem conductor according to the present invention, face-down bonded on the
multi-layer circuit substrate 311 having an opening portion 320 fornmed in
the first layer 301, the sem conductor device 304 having the input

term nals and output term nals disposed such that only an output term nal
group is disposed,on any one of peripheral sides of the sem conductor

devi ce and an inbﬁg fgrninal group i s disposed on one or two sides that are
per pendi cular to the foregoing side on which only the output term nal group
i s disposed. Reference nunerals 301, 302 and 303 represent |ayers of the
mul ti-layer circuit substrate (conposed of three |aygrs). Reference nuneral

301 represents a first |layer, 302 represents a | ayer and 03
ng t he OT;D+P dbtion

represents a third layer, the first |layer 30
320. The second | ayer 302 has, on the surfacg thereof, inpu 305
corresponding to the input electrodes of th senlconductor devi c 304 t he

i nput lines 305 being for _,Dy pat T eLhLhg.!

connected to bus lines 3 ' the BHET T ayer S0HA 306.
The input |ines 305 hayg< at ;h | eadi ng portions t 7307 for
establishing the conn egTl ons TP — e — — EEZZ/
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between bus lines with an adjacent and simlar multi-layer substrate 311.
Further, the output lines 308 on the second |ayer 302 have

56 out put term nal through holes 324 at the | eading portion thereof, the
out put lines 308 being connected to external connection termnals 310 via

t hrough holes forned in the third | ayer 303. In this enbodi nent, the

| ayers 301, 302 and 303 are nmade of a cq;ﬁg'c substrate obtai ned by

si mul t aneously sintering alum na substrat‘es’ at a | ow t enperature. Each

| ayer is formed into a thin layer having a thickness of about 0.25 mm The
i nput lines 305, the output lines 308 and the bus lines 309 are nade by
sintering paste of netal, such as Au, Ag, AgPd or Cu or the like.

Simlarly, the through holes 306 and 324 are formed by sintering paste of
metal, such ad(ﬁu?—Ag, AgPd or Cu or the like. ALg@ the |lands 307 and the
external connection termnals 310 are for sintering paste of metal,
such as Au, Ag, AgPd or Cu or t Hee- f el ements for the
correspondi ng | ayers are for by patterning perfo d by a known printing
nmet hod, and the |ayers are s¥acked, sintered and
form ng of
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the layers is conpleted. The thickness of the netal patterned and sintered
is usually about 0.001 mmto about 0.05 nm The thickness nmay be about
0.05 mMmto about 0.2 mmin order to reduce the resistance val ue.

Dependi ng upon the pitch of the lines and upon the di nension accuracy, the
input lines 305 and the lands 307 on the first layer 1, the output lines 8
on the second | ayer and the external connegK}pn termnals 310 on the third
| ayer 303 may be forned by photolithographic patterning after the Au, Ag,
AgPd or Cu metal paste has been printed on the entire surface. In this
case, the thi s of the fornmed pattern is about 0.001 mmto about 0.2
mm As an alteridlive to enpl oying the printing nethod, the pattern nay be
formed by a photolithographic nethod or a plating nethod after Au, Ag or Cu
has been evaporated or after the thin filmhas been fornmed by sputtering.
In this case, the thickness of t formed pattern is about 0.0005 mmto

about 0.1 mm Al t h Iti-layer circuit substrate is nmade of
ceramic in this enbodi t, +t y be 25 col or - epoxy, paper phenol or
pol yi m de. Twentieth Enbodi nmey /%Pﬁmeﬂ ‘et h_enbodi nent will now be
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57 Fig. 44 is a perspective view which illustrates an enbodi nent of
the structure for nounting a sem conductor device according to this
enbodiment. Fig. 45 is a cross-sectional view of the structure. In this
enbodi ment, a sem conductor device 304 is nounted on the nulti-Iayer
circuit substrate 311 according to the nineteenth enbodi nent such that the
sem conductor device 304 :is face-dowg/monded on the surface of the second
| ayer 302 via the opening portion 320 of the first layer 301 by a known
method (for exanple, a nmethod in which Au bunps of the sem conductor is
connected to the substrate by using Ag paste or a nethod using an

ani sotropic condudﬁﬁ&eﬂﬂiln1or the |ike). After the face-down bondi ng
process is performed, nolding material 317 is supplied around the

sem conductor device 304 and to the portiqg bet ween t he sem conduct or

device 304 and the surface of the second 'yebOBOZ in @lder to prevent

corrosion and reinforce the fixation.mggyé e odinentéds char a rized in

that the surface of the second | ager 3 h i nput lihes 3 correspondi ng

to the input el ectrodes,of thgrygﬂico ductor dewT ce #pA:iyn:Iorned by

patterning. Tmenty-Firs( nmbodi rengd__ twenty-fi i—/inginent will now
A i .

. . v .
be described with refepence is a
per spective view which iTY pecture in which

the seni conductor devite 3045 ' AN\ ERTE uﬁan::u il e passing

t hrough the opening porti ¢ni320 forned in,Yﬁq/first/IaxeégiOI of the

multi-layer circuit S%PF raje 311 accoré}hg to the/ninet th enbodi nent -
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t hat the upper surface of the active surface of the sem conductor device
304. faces upwards. The electrodes 325 of the sem conductor
device 304 and the wire bonding |l ands 318 of the first layer 301 of the
multi-layer circuit substrate 311 are connected by a wire bondi ng nounting
met hod. This enbodi ment is characterized in that the pitch of the wire
bondi ng lands 318 is nmade to be 60 [err 300 [err]mand that the

el ectrodes 325 and the wire bonding | ands 318 are connected by Au wires
312. Fig. 47 is a cross sectional view which illustrates an enbodi nent
of the method of nounting the sem conductor device according to the
twenty-first enbodi nent. Twent y- Second Enbodi nent 58

A twenty-second enbodi mrent will now be described with reference to Figs. 48
and 49. Fig. 48 is an expl oded perspective view which illustrates each
el ement of an enbodi ment of the structure for nounting a sem conductor

devi ce according to this enbodinent. Fig. 48 shows an enbodi nent of a

met hod of nmounting a bus line in which the

6. 14/




sem conduct or device 304 according to the twentieth enbodi nent passes

t hrough the opening portion 320 fornmed in the first layer 1 of the

mul ti-layer circuit substrate 311, and the sem conductor device 304 is
face-down nounted on the second | ayer 302. The bus lines 309 of the
mul-ti-layer circuit substrate 311, on\ﬁg h a plurality of sem conductor
devices 304 are nounted, are wired by u J an FPC 326 for wiring bus

| i nes. Thi s enbodi ment is characterized in that the FPC for wiring bus

| i nes has connection |lands 328 for wiring bus lines to correspond to the

| ands 307 of the multi-layer circuit substrate 311. Further, the | ands 307
and the lands 328 for wiring bus lines are connected to one another by

sol dering or _uﬁﬂng ani sotropi ¢ conductive films or the |ike. Fig.
49 is a front elevational view which illustrates a state where the

sem conductor devices 304 apd the FPC 326 shown in Fig. 48 have been

nmount ed. Twenty- Thi i ment /ﬁ twenty-third enbodi nent will now be
described with ref o] Figs.éﬁp/and 51. Fig. 50 is an expl oded
perspective view which idlustrated each ele t he

structure for nductdr devjCe abeardingte-vhis odi nent .
i AN eRbod] axt , 1498 P i whi ch the

geT o er 3 Fgccor ar g +0y4heTTWent enbod; nent ; passes

t hr ough the openlng portv¥én 320 formed’ intthe first |ayer! 301 !of é;imf

mul ti-Iayer IC|rc l u-strbte 311 and thé senlconduktor &eV| 304 is

f ace- down nnuntA----

mul ti-1ayer d cuut von mhlch a plur.'lty of eqf;on tor
devi ces 304 b6 \,’ Imbp ubstr i ng bus
| i nes havi -/'I _____ ,, G o J N e e mm -
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plurality of opening portions 329. This enbodinent is

59 characterized in that the PCB substrate for wiring bus |ines has
connection lands 328 for wiring bus lines to correspond to the |ands 307 of
the multi-layer circuit substrate 311. Further, the |lands 307 and the |ands
328 for wiring bus lines are connected to one another by soldering or by
usi ng ani sotropi c conductive filnms or thggkg e. Fig. 51 is a front

el evational view which illustrates a state ere the sem conductor devices
304 and the PCB substrate 327 shown in Fig. 50 have been nounted.
Twent y- Fourt h Enbodi nent A twenty-fourth enbodi nent will now be
described with reference to Fig. 52. Fig. 52 is a perspective view
which illustrates an enbodi ment of the structure for nounting a

sem conduct or pzﬁQQﬁépccording to this enbodinment. Fig. 52 shows an

enbodi nent of thtod of nounting a bus line in which the sem conduct or
devi ce 304 according to the twentieth enbodi nent passes through the
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opening portion 320 forned in the first layer 301 of the nmulti- |ayer
circuit substrate 311, and the sem conductor device 304 is face-down
nount ed on the second | ayer 302. The bus lines of the nmulti-layer circuit
substrate 311, on which a plurality of sem conductor devices 304 are

nount ed, are connected by using the |lands 307 fornmed on the first layer 301
of the multi-layer circuit substrate #¥&aith Au wires 312 by the wire
bondi ng nmounti ng nmet hod. Twenty-Fifth Enbodi nent A twenty-fifth

enbodi nent will now be described with reference to Figs. 53 and 54.

Fig. 53 is an expl oded perspective view which illustrates each el enent of
an enbodinengiég %Zﬁbstructure for nmounting a sem conductor device
according to (S odi nent . Fig. 53 illustrates an exanple of the
mounting nmethod in which the sem conductor device 304 according to the
twenti eth enbodi ment is secured on the secon Yéyer 302 of the multi-Iayer
circuit substrate 311 wth an adhesivelggéh¥96r the like in such a manner
that the active side of the sem conductOr_ device 304 faces upwards while
passi ng through the openi i ) i
the nulti-layer circuit
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60 Further, the el ectrodes 325 of the senm conductor device 304 and the wire

bondi ng I ands 318 of the first layer 301 of the nmulti- layer circuit
substrate 311 are connected to one another by the wire bondi ng nounting
met hod. The bus lines 309 of the nulti- layer circuit substrate 311, on

which a plurality of sem conductor devigﬁg 304 are nounted, are wired by
using an FPC 326 for wiring bus lines. % enbodi nent is characterized in
that the FPC for wiring bus |ines has connection | ands 328 for wiring bus
lines to correspond to the lands 307 of the nmulti- layer circuit substrate
311. Further, the lands 307 of the multi-layer circuit substrate 311.
Furt her, théfy 307 and the connection |lands 328 for wiring |lands are
connect ed by sold ring or by using anisotropic conductive fil ns. Fig.
54 is a front elevational viewwhich illustrates a state where the

sem conductor devices 304 and the FPC substrate 3/§ shown in Fig. 54 have
been nmounted. Twenty-Si xth Enbgdinent 4 A twe t§33|xth enbodi nent wil |
now be described wth refepe ce to Rigs. 55 §ﬁ' Fig 55 is an
expl oded perspectlv- swwhi atessegch el enen -n---—-~ﬂ

whi ch the spﬂlrcnductor 12 t he tmentleth e--.~|nemt i's
secured on 't hEsaeenadobaye 52 age sBUrat e 311~
Wi th an adhestve—ager eh—e—Hrahhe R Re—aet-+v-e siqe of
t he sem cgnduct or devi% 30 \\?cesk\\ V-
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upwar ds whil e passing through the opening portion 320 formed in the first
| ayer 301 of the nmulti-layer circuit substrate 311. Further, the el ectrodes
325 of the sem conductor device 304 and the wire bonding | ands 318 of the

first layer 301 of the multi- layer circuit substrate 311 are connected to
one anot her by the wire bonding nounting nethod. The bus |ines 309 of the
mul ti- layer circuit substrate 311, om3jgizch a plurality of seniconductor

devices 304 are nounted, are wired by using a PCB substrate for wiring bus
lines having a plurality of openings. This enbodinent is characterized in
that the PCB substrate for wiring bus lines has connection | ands 328 for
wring bus lines to 61 correspond
to the | ands he multi-layer circuit substrate 311. Further, the

| ands 307 of € mul'ti-layer circuit substrate 311. Further, the |ands 307
and the connection lands 328 for wiring |lands are connectedy sol dering or
by using anisotropic conductive fil ns. . 56 is a front eIevatlona
view which illustrates a state where th LdQﬁcho ¢tict or vices 3Q& and

PCB 327 shown in Fig. 55 have been nnup(ﬂ
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Twent y- Sevent h Enbodi nent A twenty-seventh enbodi nrent of the present
invention will now be described with reference to Fig. 57. Fig. 57 is
a perspective view which illustrates an enbodi ment of the structure for
nounting a sem conductor device. Fig. 57 illustrates an exanple of the
mounting nethod in which the sem conductor, device 304 according to the
twenti eth embodi ment is secured on the J&¢6/d | ayer 302 of the multi-I|ayer
circuit substrate 311 with an adhesive agent or the like in such a nanner
that the active side of the sem conductor device 304 faces upwards while
passi ng through the opening portion 320 fornmed in the first |ayer 301 of
the multi-layer circuit substrate 311. Further, the el ectrodes 325 of the
sem conduct or device 304 and the wire bonding |ands 318 of the first |ayer
301 of the nulti-layer circuit substrate 311 are connected to one anot her
by the wire bondi ng nounting nethod. The bus |lines 309 of the nmulti-Iayer
circuit substrate 311, on which a plurality of sem conductor devices 304
are nounted, are- ected by using the land forned on the surface of the
8618 miti” 1ayer

first layer 3017 nul ti- layer circuit substrate 311 by the wire
bondi ng net hod using Au wres 312. Twenty-Ei ghth Enbodi nent A

twenty-ei ghth enbodi nent will now be described with reference to Fig. 58.
Fig. 58 is a cross sectional viewXghich iblgstrates an enbodi ment in which

the structure for nmounting the sem conduct®r device according to the
present invention is adapted tg & |liquid crystal displAy apparatus, which
is an el ectronic optical appafatus. Erg(CSS illystyahtes a state where the
mul t7-1ayer circuit , on/yhigh a=g }
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62 devices according to the twenty-second enbodi nent, passing through the
opening portion 320 forned in the first layer 301 of the nmulti-I|ayer
circuit substrate 311 and face-down nounting on the second |ayer 302 are
nmounted, is nmounted on a liquid crystal display apparatus, the nmulti-I|ayer
circuit substrate 311 having the bus |Iines 309 nounted by using the FPC 326
for wring bus lines. The external connettAoh terninal 310 of the

mul ti-layer circuit substrate 311 and the panel term nal 315 are connected
to each other by an anisotropic conductive film 316. The

ani sotropi c conductive film 316 establishes the electrical connection and
as well as sonewhat secures the nulti-layer circuit board 311 to the liquid

crystal panel 313. I f the anisotropic conductive film 316 is made of a

t her no- hardening material or a blend type of a thernoplastic material and a
t her no- harden| ial, a heating and pressurizing head is abutted

agai nst the nul Zﬁgr substrate 311 so that the anisotropic conductive

film316 is hardened and connected. |If the anisotropic conductive film 316
is made of an ultraviolet
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hardening type material, a pressuring head is abutted agai nst the

mul ti-layer circuit substrate and ultraviolet rays are applied froma
position adjacent to the panel term nal 315 (adjacent to the glass) so that
t he ani sotropic conductive film 316 is hardened. Further, nolds 330
are-charged to protect exposed portions of the panel term nal from
corrosion, the molds 330 also serving tdsgggure the multi-layer circuit

substrate to the liquid crystal panel 313. By using the nulti-Ilayer
circuit substrate according to this enbodi mrent as descri bed above, adaption
to a fine pitch, of [err]mor |ess, which has been previous considered
difficult mﬁthf4§ nventional TCP nmethod can be realized. Furt her,

t he conventional COG nethod in which the wiring of the bus lines in the
cross manner on the liquid crystal panel requires a wide area in which the
bus lines are wired. Wat is Wor S@,y Tﬁta| Ilngf1qﬁit be used in order to
reduce the circuit resistance and cor di ngl cost Lchdrbt be reduced.
However, use of the nulti-Ilayer C|rgﬁtt substrate 311 enablé§ t he space
required to wire the bus |lines an cogt—can b juced a g
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63 conpared with the COG net hod. Twenty-N nth Enmbodi nent A
twenty-ninth enbodi nent will now be described with reference to Fig. 59.
Fig. 59 is a cross sectional view which illustrates an enbodi nent in which
the structure for nounting the sem conductor according to the present
invention is adapted to the head portion _of a thermal printer which is the
el ectronic printing apparatus. In this éftedi ment, the mul ti-layer circuit
substrate 311, on which a multiplicity of sem conductor devices 304
according to the twenty-second enbodi nent passing through the opening
portion 320 of t fz{ t layer 301 of the nulti-layer circuit substrate 311
and face-down nog on the second | ayer 311 are nounted, is nounted on
the thermal printer head of the electronic printing apparatus. The external
connection termnal 310 of the nulti-layer substrate 311 and the panel

term nal 315 are connecte - 1 ot by an ani sotropic quctive film
316. Thirtieth Enbodinentq'éq'ﬁig? AR n%odlnent wi || nomﬂ%gf escri bed

rty e
with reference to Fig. 60. ﬁ/) (F(g 6Q°is a cross sectional vhew which
illustrates an enbodi ment ijh jwhich théjpounting struyctjurel pf|the

mul ti-layer circuit--sobstTat g acpprp|ng{to t he tmp tly-fthifd erbqdr ment IS
CrechLroni C

1 Ny

adapted to a |iquid cfystatorsptayappar at us mhlcnnls 8]
optical apparatu :::ES:EBhtrasteblm4th'ﬁhe t went y-\ E|ghnh ppodijment, this
enbodi ment is chdracterilzed T That-bus }l i nes of g PLI Yol ti-|ayer
circuit board 311 are. rmunted | | / /- |
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by using a PCB substrate 327 for wiring bus lines having a plurality of

openi ng portions 321. Thirty-First Enbodi nent ~Athirty-first
enbodi ment of the present invention will now be described with reference to
Fig. 61. Fig. 61 is a cross sectional view which illustrates an

enbodi nent in which the nounting structﬁwﬁkﬁf the nulti-layer circuit board
according to the twenty-third enbodi nent ‘i's" adapted a thermal printer head
of an electronic printing apparatus. As contrasted with the twenty-ninth
enmbodi ment, A5 2fbodi nent is 64
characterized in that the bus lines of a plurality of nmulti-layer circuit
substrates 311 are nounted by using a PCB substrate 327 having a plurality

of opening portion 321. Thirty-Second Enbodi nent A thirty-second
enbodi nent will now be described with reference to Fig. 62. Fig. 62 is
a perspective view which iIIustQins anzﬁqbodinent in which the nounting
structure of the nulti-Iayer :
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circuit substrate according to the twentieth enbodinment is adapted to a
liquid crystal display apparatus which is an electronic optical apparatus.
As contrasted with the twenty- eighth enbodi ment, this enbodinent is
characterized in that the bus lines of a plurality of nmulti-layer circuit
boards 311 are connected by using Au ¥ﬁres 312 by the w re bondi ng net hod.
Thirty-Third Enbodi nent A thirt? £5#rd enbodi ment will now be
described with reference to Fig. 63. Fig. 63 is a perspective view
which illustrates an enbodi nent in which the nmounting structure of the
multi-layer circuit substrate according to the twentieth enbodinent is
adapted to the head portion of a thermal printer which is the electronic
printing ag‘ﬁé@_a@uﬁ. As contrasted with the twenty- ninth enbodi nent, this
enbodi nent is characterized in that the bus Iines of a plurality of

mul ti-layer circuit boards 311 are connected by using Au wires 312 by the

wi re bondi ng nethod. Thir&@2Fourth Enbodi nent Athirty-fourth
enbodi ment will now be des¢ribed with reference to Fig. 64. Fig. 64 is
a cross sectional view whigh illustrates an enbodi ment in which the

nmounting structure of the |ti-layer circuit substrate according to the
twenty-first enbodinent is adapted to the liquid crystal display apparatus
which is the electronic optical apparatus. As contrasted with the twenty-

ei ghth enbodi nent, the inpuit/output termnals of t he sem conduct or
devi ce 304fare connected by the wire bonding nethod. Thirty-Fifth
Enbodi nent Athirty-fifth enbodi mnent will now be described with
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65 reference to Fig. 65. Fig. 65 is a cross sectional view which
illustrates an enbodi nent in which the nounting structure of the

mul ti-layer circuit substrate according to the twenty-ninth enbodi nent is
adapted to the head portion of a thermal printer which is the electronic
printing apparatus. As contrasted with the twenty- ninth enbodi nent, the

i nput/output termnals of the sem condugegszdevice 304 are connected by the

wi re bondi ng nethod. Thirty-Si xth Enbodi nent A thirty-sixth enbodi nent
wi Il now be described with reference to Fig. 66. Fig. 66 is a cross
sectional view illustrates an enbodi nent in which the nounting
structure of # 'ti-layer circuit substrate according to the

twenty-first enbodlnent is adapted to the liquid crystal display apparatus
which is the electronic optical apparatus. As contrasted with the thirty-
fourth enbodi ment, this enbo ?b is characterized in that the bus |lines
of a plurality of nmulti-Ilaye rCU|t substrates 311 are nounted by using a
PCB substrate 327 having a plu alltyzﬁg 21 :
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openi ng portion 321. Thirty-Seventh Enbodi nment A thirty-seventh

enbodi nent will now be described with reference to Fig. 67. Fig. 67 is
a cross sectional view which illustrates an enbodi nent in which the
nmounting structure of the nmulti-layer circuit substrate according to the
twenty-first enbodinent is adapted to the head portion of a thermal printer
which is the electronic printing appﬁf/@,us. As contrasted with the thirty-
fifth enbodi ment, this enbodinent is characterized in that the bus |ines of
a plurality of nmulti-layer circuit substrates 311 are nounted by using a
PCB substrate 327 having a plurality of opening portion 321. Thirty-Eighth

Enbodi nent A thirty-eighth enbodinent will now be described with
reference to Fig. 68. Fig. 68 is a perspective view which illustrates
an enbodi ment i ’7@@ ¢h&the nounting structure of the multi-layer circuit
substrate according to the twenty-first enbodinent is
66
213 211
202 20%¢ /
\ 201 _
/ / 203.
J // 2020
— N L —— e

]
{1 T v '7"7
% 2 —202¢
NN S 3 \\\\\\l\\‘

\ \\\\ 226

208

(\)
o

| Rand ....--r—""

204

. \_'22
3

242

— r/6.36




adapted to the liquid crystal display apparatus which is the electronic
optical apparatus. As contrasted with the twenty- eighth enbodinent, this
enbodi ment is characterized in that the bus lines of a plurality of

mul ti-layer circuit boards 311 are connected by using Au wires 312 by the

wi re bonding nmethod. Thirty-N nth Enbodi nent A thirty-ninth enbodi ment
w Il now be described with reference Z@ﬁFPg. 69. Fig. 69 is a
perspective view which illustrates an enbodi ment in which the nounting

structure of the nmulti-layer circuit substrate according to the
twenty-first enbodinent is adapted to the head portion of a thermal printer
which is the electronic printing apparatus. As contrasted with the twenty-
ni nt h enboszgnﬁ% this enbodi ment is characterized in that the bus |ines of
a pluralityro®- ti-layer circuit boards 311 are connected by using Au
wires 312 by the wire bonding nethod. Fortieth Enbodi nent A fortieth
enbodi nent will now be described with reference to Fig. 70. Fig. 70
illustrates a liquid crystal display apparatus according to the present
invention in which a nulti-layer substrate 14, on which a sem conduct or
chip 4 for driving liquid cryspgh is face-gown bonde®1®s connected to the
termnal 18 of a liquid crystal ,display paqel by usingf/the connection
menber 19 simlarly to the firsti enbodi nent. The es tial portion of the
connection portion is arranged skmlarly t hat shZﬁﬁjin Fig. 4. However,
the multi-Ilayer substraretas—protreettefts—that—are—tersed in only the
portions which are requi O W T & O 15i ng the multi-Iayer
substrate according to t& i ons can be
elimnated in the nulti-=
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| ayer substrate. Further, the distance between the nmulti-|ayer substrates
is shortened while necessitating a mninmum size so that the length of the
wire for use in the wire bonding operation is shortened. As a result,
generati on of defective connection due to breakage of the wire can be
reduced and, accordingly, a low cost and reliable liquid crystal display
appar atus can be provided. Forty-First_Enbodi nent

67 A forty-first enbodi nment wi | 178687 be described with reference to
Fig. 71. Fig. 71 illustrates a liquid crystal display apparatus
according to the present invention in which a multi-layer substrate 14, on
whi ch a sem conductor chip 4 for driving liquid crystal is face-down
bonded, is connected to the termnal 18 of a liquid crystal display panel
by using the conpggtid® nenber 19 sinmilarly to the first enbodiment. The
essential portion of the connection portion is arranged simlarly to that
showmn in Fig. 4. However, the, upper layer of the nmulti-layer substrate is
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than the residual layers, a step portion is formed at the end portion of
the multi-layer substrate, and the adjacent nulti- |ayer substrates are
connected such that wire bonding is perforned in each of the two sections.
As descri bed above, use of the nmulti-layer substrate according to this
enbodi ment in which wire bonding is pe{}fyned in each of the two sections
enabl es the wire bonding | ands can be in éﬁ?ated. As a result, the size of
the nulti-layer substrate can be reduced. Theref gkef a conpact appar at us,
t he cost of mhicggggq%gi reduced, can be provided./9fty-Second Enbodi nent
A forty-second e [ t wll now be described with feference to Fig. 72.
Fig. 72 illustrates a liquid crystal display apparatus according to the
present invention in which the nulti-layer substrateg|14 having the

sem conductor chips 4 face-down bonded on the surfacg t her eof are connected
to the term nal et } by using the
connection nenber 19 simlarly to the first enbodi nent. The essenti al
portion of the fonnectionportion is arranged simlarliy to that of the
first enbodi menf shownjin Fig. 4. However, portion of thejmulti- [ayer
substrate shownjin Fig)] 72 has one or nore internediAt\e | ayens between the
upper layer and{the |loWer |ayer thereof. The internediate | ayer and/ pr the
| ower | ayer has|a smalljer area than that of the upperf{|ayer go that A
groove portion s fornmed. As descri bed above, use of the nmulti-|ayer
substrate according tofthis enbodi nent arranged such that the¢ interngdiate
| ayer and/or thie | ower |l ayer of the nulti-layer substrate ex¢ept :

+06. 41




t he upper layer is arranged to have a smaller area than that of the upper
area so that a space to which a jig and tool are fastened is forned. As a
result, the nmulti-layer substrate can easily be handled at the time of the
machi ni ng operations. Forty-Third Enbodi nment A forty-third enbodi nent
wi |l now be described with reference to Figs. 73, 74 and 75. Fig. 73
is an expl oded perspective view which i2dfss¢rates a liquid crystal display
apparatus according to the present invention in which a nulti-I|ayer
substrate has a sem conductor chip for driving liquid crystal face-down
bonded on the surface thereof. Ref erence nunerals 1, 2 and 3 represent
| ayers of the mjél . ayer (three layer) substrate according to this

enbodi nent. Reffer nég nmeral 1 represents a first layer, 2 represents a
second layer and 3 represents a third layer. Simlarly to the first

enbodi nent, the sem conductor chip 4 for driving liquid crystal is
face-down bonded on the surface of the multi-layer substrate. After bonding
has been perforned, the periphery of the sem conductor chip 4 and portions
bet ween t he sem conduct or
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chip 4 and the first layer 1 are nolded. The first layer 1 has, on the
surface thereof, input lines 5 corresponding to the input pads of the

sem conductor chip 4 . The input lines 5 are connected to the bus |lines 10
of the second |ayer 2 via through hol es 6. The input lines 5 have, at the
| eadi ng portions thereof, lands 7 for w re-bonding another nulti-I|ayer
substrate di sposed adjacently and forneQéggpﬁlarly. Furt her, out put
lines 8 corresponding to the output pads of the sem conductor chip 4 are
formed on the surface of the first layer by patterning. Since the pitch of
the panel termnals is longer than the pitch of the output pads of the

sem conduct or ;ggg %? wiring is perfornmed such that the pattern is w dened
on the first | - é% make the out put pads coincide with the pane
termnals. Further, through holes 9 are forned at the |eading portions of
the output lines 8 so that the output lines 8 are connected to the
connection termnals 13 fornmed on the reverse si @@of the first layer for
establishing the connection with the panel. P '

69 The layers 1, 2 and 3 ar i ates forned by




si mul t aneously sintering alum na substrates at | ow tenperature. Fi g.

74 illustrates the cross section of an essential portion of an enbodi nent
in"which the multi-layer substrate according to the enbodi nent shown in
Fig. 73 is connected to a liquid crystal display panel. Fig. 75

illustrates an essential portion of an en%zginent in which the multi-Ilayer
substrate according to the enbodi nent shé #n Fig. 73 is connected to a
liquid crystal display panel. As descri bed above, the arrangenent of
the nmulti-Ilayer sugzg%a%%taccording to this enbodiment in which a portion
of the multi-Ilayer strate is renoved fromthe upper surface of the
liquid crystal display panel enables the thickness of the liquid crystal

di spl ay apparatus to be reduced. Further, the nulti-layer substrate
havi ng the sem conductor chip for use in the foregoing enbodi nents nount ed
t hereon can be nounted on another display apparatus or an el ectronic
printing apparatus such that it_ can be nqu&ed on a plasma display or an EL
di spl ay apparatus by changingiﬁﬂ5foregoing sed?g£onduct or chi p 3@%Fa

sem conductor chip for drivi i ] ctor chip
for driving the EL. By sirg ni conduct or @h¥ or driving
a thermal head on the mu d sim | aryy/CoAnecting the

mul ti-layer substrate e TAYi on t @ ectronic
printing apparatus c : /66 2 s M /Enbod] t Anot her
enbodi ment of the ent infa : N—a€” descli thyneference to
Figs. 76, 77 and i 7 [ Spect ke M ich illustrate
a liquid crystalgdi NLS-YoY r#Sent invention which
conprises a nulti-layer(substré}e according to tﬁf bpbodi nrent and having a
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sem conductor chip for driving liquid crystal which is face-down- bonded on
to the surface thereof. Al though the material and-the constitution of the
mul ti-layer substrate according to this enbodi nent are the sanme as those of
the nulti-layer substrate according to First Enbodi ment, a fastening hole
432 is fornmed. Al though the draw ngs illg%trate the circular fastening hole
432, the shape may be forned into a rect éﬁg; an ellipse, a square or

an el ongat ed hol e. 70 Fig. 77 illustrates the liquid
crystal display apparatus maki ng use of multi-layer substrates 14 and 43la
to 431d shown in Figs. 76 and 77. The multi-layer substrates 14 and 43la to
431d havi ng tﬁﬁﬂgpqiconductor chips 4 nounted on the surfaces thereof are
connected to a panel  16. The panel 16, a nenber formed by integrating a
backl i ght unit 435 and an exterior decoration case 436 and an exterior
decoration case 433 are, by a f4@d ng screw 434, fixed to the nulti-Iayer
substrates 431a to 431d by way oq the fasfhing hole 3R% As a gesult, the

exterior decoration case Liguidocrygt accordi ng
to the o ( v oz
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present invention is able to also serve as the exterior case of a PC
(Personal Conmputer) or the like. Therefore, the elenents, such as the frane
and the netal frame and the |like that have been required for the
conventional liquid crystal display apparatus as individual elenents, can
be omtted. As a result, the cost of the elenents can be reduced. Further,
the nunber of assenbling processes can b&A&i#plified and the nunmber of
machi ni ng processes can be decreased. Al t hough the nulti-Iayer
substrates 14 and 431la to 431d and the panel termnal 18 are, simlarly to
First Enbodi nent, connected to one another by an adhesive nenber 19 and
bonded and rei nfor@é@.¥y&a nold 21, the nmold 21 may be provided for the
side surfaces or the reverse surfaces of the panel 18 and the multi- |ayer
substrates 14 and 431a to 431d in order to inprove the strength (strength
agai nst vibrations) realized after the foregoing el enents have been
assenbled into the frame. The nold 21 is made of a material selected froma
group consi sting of epoxy, acrylic, urethane and pol yester conpound or a

m xture of two or ,nore of these of a solvent, a photo-setting or a m xture
type thereof. SImce The posiTional accuracy Derween The pattertprof the
mul ti-layer substyrat f t
nm or | ess, the ppsi
fastening hole c&n b '

1~y

case 436 which i8
t he backlight unit

‘o 317 328




71 435 and that of the exterior decoration case 433 with respect to a panel
di spl ay can be maintained and i nproved. Further, ‘the el enents can be

rewor ked and reassenbled easily if the fastening screw 434 is used to
assenble the elements. If a plastic and rivet-like elenent having a flange
is used, assenbling and fixing can be perforned by sinply pushing the
rivet-like el ement. Therefore, assenbli @p/cah easily be performed. The
backl i ght 435 and the exterior decoration case 436 nay be fixed by a nethod
usi ng a doubl e-coated tape or a fastening claw. Forty-Fifth Enbodi nent

Anot her enbodi nent of the present invention will now be described with
reference to Figs. 79, 80 and 81. As shown in Figs. 79 and 81, the sizes
of the multi-layer substrates 437a to 437d are designed to be | arger than
that of the end surface of a glass termnal 18 so that the fastening cut
portion is made project over the end surface of the glass termnal 18 and
it is fixed. Althouéﬁ5tﬁﬁjnater|al and the structure of the nulti- |ayer
substrate are the same as those of the multi-layer substrate according to
First Enbodiment, the fastening cut portion 438 is formed. Although the
fastening cut portion 438 is fornmegizinto a senlcr%gular skefpe in this
enbodi nent, it may b? formed into g partial or fyll rectangle, square,
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ellipse or an elongated hole. If the fastening cut portion is disposed at
the central portion of the nmulti-layer substrates 437a to 437d to formthe
shape to be laterally symmetrical with respect to the central line in the
direction of the longitudinal side of the multi-layer substrate, the
standardi zati on of the elenents can be realized such that the four

different el enents can be repl aced by {6 7same el ement s. Fig. 80
illustrates a liquid crystal display apparatus according to the present
invention that makes use of the nmulti- |ayer substrates 437a to 437d shown

in Fig. 79. The nulti-layer substrates 14 and 437a to 437d having the

sem conduct or chips 4 nounted on the surfaces thereof are connected to a
panel 16. The panel 16, a nmenber forned by integrating a backlight unit 435
and an exterior d gra;'on case 436 and an exterior decoration case 433
are, by a fixing gz e 4, fixed to the multi-layer substrates 43la to
431d by way of the fastening cut portion 438.

72 As a result, the exterior decoration case of the liquid crystal display
apparatus according to the present invention is able to also serve as the
exterior case of a PC (Personal Cbnpﬂégr) or 2{2 <11
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the like. Therefore, the elenents, such as the frame and the netal frane
and the |ike that have been required for the conventional |iquid crystal

di spl ay apparatus as individual elenments, can be omtted. Further, the
standardi zati on of the elenents can be realized by formng the fastening
cut- portions 438 of the nulti-layer substrates 437a to 437d to be in a

uni form shape. As a result, the cost &2/tfe el enents can be reduced.
Further, the assenbling processes can be sinplified and the nunber of
machi ni ng processes can be decreased because the nunber of elenents can be
decr eased. Fig. 81 illustrates the cross section of a portion in which
the multi-layer substrates 437a to 437d of the liquid crystal display
apparatus according to the present invention are connected. Although the
multi-layer substrates 14 and 437a to 437d and the panel termnal 18 are
bonded and rei nforced by an adhesive nenber 19 and a nold 21, the nold 21
may be provided for the end surface of the panel termnal 18 and the side
surfaces or the reverse surfaces of the multi-layer substrates 14 and 437a
to 437d in order to _nprove the strength (strength against vibrations)
realized after the fAf gbi3g el ements have been assenbled into the frame.
The nold is made of a material selected froma group consisting of epoxy,
acrylic, urethane and pol yester conpound or a mxture of two or nore of
these of a solvent, a photo-setting or a m xture type thereof. Si nce
t he positional accupacy between the pattern of the nulti-layer substrate

and the fastening gut portion can be made To be U. L mmor 16552t he
posi tional accuracy bef ¥ a ng cut portion
can be rmai ntai ned . .y I I st efii ng hol e
is used to assenbl a t 2 i ase 436 which
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is the case, the position reproducibility with respect to the backlight
unit 435 and that of the exterior decoration case 433 with respect to a
panel display can be maintained and i nproved. Further, the el enents can be
rewor ked and reassenbled easily if the fastening screw 434 is used to
assenble the elenents. If a 73
plastic and rivet-Ilike el ement having 3:9‘A§;pnge is used, assenbling and
fixing can be performed by sinply pushing he rivet-like elenent.
Therefore, assenbling can easily be perfornmed. The backlight 435 and
the exterior decoration case 436 may be fixed by a nethod using a

doubl e-coated tape or a fastening claw. Forty-Si xth Enbodi nent An
enbodi ment of the present invention will now be described with reference to
Figs. 82, 83, 84, 85, 86, 87, 88 and 89. Fig. 82 illustrates an

enbodi nent of a nukﬁj Q§ er substrate 6000 of a liquid crystal display
appar at us accordin6 @% e present invention in which three sem conductor
chips for driving liquid crystal are face-down-bonded on the surface of one
mul ti-
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| ayer substrate. Fig. 83 is a perspective view which illustrates the
multi- |ayer substrate 6000 shown in Fig. 82. Pad pitch P1 on the out put
si'de on each of sem conductor chips 1100, 1200 and 1300 is 80 [err] m and
pitch P2 of a panel termnal is 50 [err]m where a relationship P1 > P2 is
hel d. The foregoing panel termnal pitch P2 = 50 [err]mis a fine
connection pitch required for a 6-inch Bkigg VGA-color liquid crysta

di spl ay appar at us. Ref erence nuneral s 1000, 2000, 3000, 4000 and 5000
represent layers of the multi-layer (conposed of five |ayers) substrate
according to this enbodi nent. Reference nuneral 1000 represents a first

| ayer, 2000 represents a second | ayer, 3000 represents a third |ayer, 4000
represents a fourth | ayer and 5000 represents a fifth layer. The

sem conductor chips 1100, 1200 and 1300 are face-down-bonded on to the
surface of the first layer 1000 by a known nethod (for exanple, a nethod in
whi ch the Au bunps of the sém conductor are connected to the substrate by
maki ng use of Ag paste, or a nethod maki ng use of an ani sotropic conductive
filmor a fIip-rogrﬁgigég?thod maki ng use of sol dering bunps). After
bondi ng has been péert¥rmegd nolds 20 (omtted fromillustration) are
applied to the peripheries of the sem conductor chips 1100, 1200 and 1300
and the spaces anong the sem conductor chips 1100, 1200 and 1300 and the
surface of the first |ayer 1000 for the purpose of preventing corrosion and
reinforcing the eleﬁgfgs. The nol ds are nade of natg&hal selected froma

group consi sting R6 390 Jb% .
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74 of epoxy, acrylic, urethane and pol yester conpound or a m xture of two
or nore of these of a solvent, a photo-setting or a m xture type thereof.

Fig. 84 is a plan view which illustrates circuit lines, through holes and
penetrating holes of the first [ayer 1000. Fig. 85 is a plan view
whi-ch illustrates circuit lines, through holes and penetrating holes of the
second | ayer 2000. Fig. 86 is a%ﬁéﬁFV|eM/mh|ch illustrates circuit

| i nes, through holes and penetrating holes of the third |Iayer 3000.

Fig. 87 is a plan view which illustrates circuit |ines, through holes and

| ands of the fourth |ayer 4000. Fig. 88 is a plan view which
illustrates circuit lines, through holes and connection termnals of the
fifth layer 5000. On the surface of the first layer 1000, input |ines

1110, 1210 and 123 corresponding to input pads of 1100, 1200 and 1300 are
formed by patté/ Further, the input lines 1110, 1210 and 1310
(however, i nput Ilnes 1110-1, 1110-N, 1210-1, 1210-N, 1310-1 and 1310-N are
excl uded) are connected to a bus line 2020 of the second |ayer 2000 by way
of their through holes 1120, 1220 and 1320. 1In addition, the bus line 2020
of the second |ayer 2000 is connected to a bus |ine 4020 of the fourth

| ayer 4000 by way of a through hole 2030 of the second Iay%ﬁ 2000 and a
through hgélg 3030 of the third layer 3000. Since32hedhput, |nes 1110-1,
1110- N, 1210-N, 1310-1 and 1310-N are/paé€9de onnected,
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they are wired in a manner different fromthe manner for wiring the
residual |ines. That is, the input line 1110-1 of the sem conductor chip
1100 is connected to a |ine 4020 via a through hole 1120-1 of the first

| ayer 1000 and a through hole 2120 of the second | ayer 2000 and a through
hol.e 3120 of the third layer 3000. The input line 1210-1 of the

sem conductor chip 1200 is connected3&®/g#|ine 3020 of the third | ayer 3000
via a through hole 1220-1 of the first layer 1000 and a t hrough hole 2220
of the second | ayer 2000. The input line 1210-Nis connected to a line
3020 of the third layer 3000 via a through hole 1220-N of the first |ayer
1000 and a through hole 2220 of the second |ayer 2000. The i nput
line 1310-1 of the sem conductor chip 1300 is connected to a |ine 3020
via a through hole 1320-1 of the first |layer 1000 and a through hole

2320 of the second;bgy@; 2000. The input line 1310-N of the sem conduct or
chip 1300 is connected :% a line 3020 of the third [ayer 3000 via a through

hol e 1320-N of the first layer 1000 and a through hole 2320 of the second

219

| ayer 2000. Further, the line




3020 is connected to a Iine 4020 of the fourth layer 4000 via a through
hol e 3120 of the third | ayer 3000. The |ine 4020 has a | and 4040 for
establishing a wire bonding connection with another nulti-Ilayer substrate.
Thr ough hol es 1010, 2010 and 3010 are fornmed in the first, second and third
| ayers 1000, 2000 and 3000 to correspond to the Iand 4040 so that wire
bonding is facilitated. The first Baygg 1000 has, on the surface

t hereof, output lines 1130, 1230 and 1330 corresponding to the output pads
of the sem conductor chips 1100, 1200 and 1300 and fornmed by
patterning, the output lines 1130, 1230 and 1330 being connected to a line
5050 and a connection term nal 5060 via through holes 1140, 1240 and 1340
of the first layer 1000, through holes 2140, 2240 and 2340 of the second

| ayer 2000, through hol es 3140, 3240 and 3340 of the third [ayer 3000 and

t hrough hol es 4140, 4240 and 4340 of the fourth | ayer 4000 and through

hol es 5140, 5240 and 5340 of the fifth |ayer 5000. Since the pitch of the
termnals of the panel is smaller than the pitch of the output pads of the
sem conductor chips 1100, 1200 and 1300 , the wiring pattern is narrowed on
the first |ayer 125W5t6x¥nake the output pads correspond to the termnals
of the panel. hough t.his enbodinent is so arranged that the through
hol es 1140, 1240, 1340, 2140, 2240, 2340, 3140, 3240, 3340, 4140, 4240 and
4340 are disposed to forma |line, they nay be disposed to form zigzag shape

conposed of plural lines. The alignnment between the pitch of the out put
pads and the pitch of the termnals of the panel n%%%ge er f opeed ov?
plurality of |ayers. The first, second, thir d2h ang fifdH | ayers
1000, 2000, 3§@0 4000 and 5000 1L by
simul taneously s eEEng:atunLna_s 2 re
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and each having a thickness of 0.25 nm The input lines 1110, 1210, 1310,
1110-1, 1210-1, 1310-1, 1110-N, 1210-N, 1310-N, the output lines 1130, 1230
and 1330 and the lines 2020, 3020, 4020 and 5050 are nmde of materi al
obtained by sintering nmetal paste

76 such as Au, Ag, AgPd or Cu. Also the through holes 1120, 1220, 1320,
1120-1, 1220-1, 1320-1, 1120-N, 12203§yé§§20-N, 1140, 1240, 1340, 2030,
2120, 2220, 2320, 2340, 3030, 3120, 31407 3240, 3340, 4140, 4240, 4340,
5140, 5240 and 5340 are nmade of material obtained by sintering netal paste,
such as Au, Ag, AgPd or Cu. The foregoing elenents are forned by patterning
by a known printing nethod for each | ayer, followed by stacking the |ayers
and by sintering themto be formed into an integrated shape. The thickness
of the metal subjected to patterning and sintered is usually about 0.001 mm
to about 0.05 the thickness being permtted to be about 0.05 mmto
about 0.2 mMmi T to reduce the resistance val ue. Dependi ng upon
the pitch of wiring and the di nension accuracy, the input lines 1110, 1210,
1310, 1110-1, 1210-1, 1310-
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1, 1110-N, 1210-N, 1310-N and the output lines 1130, 1230 and 1330 on the
surface of the first layer 1000 and the Iine 5050 and the connection

term nal 5060 on the reverse side of the fifth [ayer 5000 nmay be fornmed by
printing netal paste, such as Au, Ag, AgPd or Cu, onto the entire surface
of the first |ayer 1000 foll owed by photolithographic patterning. The

t hi ckness of the pattern thus-forned igg?ggut 0.001 mmto about 0.2 mm

The pattern may be formed by photolithogfaphy or plating after a thin film
has been fornmed by evaporating or sputtering Au, Ag or Cu. The thickness of
the pattern thus-fornmed may be about 0.0005 mmto about 0.1 mm

Al t hough the nmulti-layer substrate according to this enbodi nent is conposed
of the five layers, the nunber of |ayers may be determned arbitrarily.
Further, one or nnre;ggpugq?Iayers may be formed at an internediate
position in order to el mnate noise or prevent static electricity. In
the foregoing case where the relationship P1 > P2 is held such that the pad
pitch Pl on the outside of the sem conductor chip is 80 [err]mand the
connection pitch P2 of the panel terminals is 50 [err]m the problens
experienced wth the conventional exanple, in which a p ality of

sem conduct or chips for driving liquid crystal €

crystal display apparat : :
probl ens raised in tha
substrate having the




77 bus |line cannot easily be connected to the input term nal. However, use
of the multi-layer substrate according to this enbodi nent prevents the
overlap of the adjacent nulti-layer substrates. Therefore, the

sem conductor chips for driving liquid crystal can be nounted on a smal
area. As a result, a liquid crystal display ratus can be provi ded which
exhibits a |l arge capacity (the VCA or XGA specCification), reduced weight,
smal | thickness_and small size can be provided to serve as a display
apparatus for ré@mli@size PDA (Personal Digital Assistance)
information term nal equi prent which is expected to be widely used in the
future. Further, the structure in which the three sem conductor chips
for driving liquid crystal on one nmulti-layer substrate enabl es the input
and output lines to efficiently be wired as conpared with a structure
conprising three nulti-layer substrates on each of which one sem conductor
chip for driviﬂg pyquid crystal is qﬂynted. I n faddnti on, the sem conduct or
chips can effiCiently be-disposed, resulting inihat the area required f}n
the nulti-layer gubstrgtes can be detreased/and the el enment cost can he
reduced. Moreover\ the’process for QEconpo:|ng (dicing or breaking) yhe

mul ti-layer substrqt g—eanra—t+he—proece H-Sett-fg—anrd—eset-trg—the—

mul ti-layer substratl® for bondi pgZand/nol dirg it can be reduced. A% a
result, the cost can)be reduced, resylting’ in that a | ow cost quuig y
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be provided. Fig. 89 illustrates an enbodi nent in which the

mul ti-layer substrate according to the enbodi nent shown in Fig. 82 is
connected to a liquid crystal display panel. In this enbodi nent, the col or
liquid crystal display-type panel 16 (for exanple, 640 x 3 x 480 dot

di splay) has four multi-Ilayer substratea¢§gﬁp (on which three

160- out put - senmi conductor chips for drivin iquid crystal are nounted)

di sposed on tqqaggaq X and two nulti-layer substrates 14 (on which one
240- out put - sem conductor chip for driving liquid crystal is nounted)

di sposed on the side Y such that the substrates_are connected to a panel
term nal 18.] I@SFig. 89, the panél Iine§)and tﬁp lines on the multi-Iayer
substrate are qmtted. Connection jterm ngls I3jand 5060 of the nulti-Iayer

nber 19 simlarly to #irst
ishes the electricat”

78 connected to
Enbodi nent .

connecti on and so
and 6000.
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The connection nenber 19 for use in this enbodi nent is made of an

ani sotropi ¢ conductive filmmainly conposed of conductive particles and an
adhiesi ve agent. The conductive particles are conposite nmetal particles of
Ni, Au; Ag, Cu, Pb or Sn or a any m xture nmade by m xing, alloying or

sol dering, or particles nmade by plating Ni, Au, Cu or Fe or a m xture of
two or nore of these on to plastic part¢gk§§ (pol ystyrene, pol ycarbonate or
acryl) or carbon particles. The adhesive agent is a sole styrene butadi ene
styrene (SBS), epoxy, acryl, polyester or urethane adhesive agent or a

m xture or conpound of two or nore of these materials. If the anisotropic
conductive filmis disposed between the panel termnal 18 and the
connection termnals 13 and 5060 of the nulti-layer substrates 14 and 6000
and if the anhqur .%c conductive filmis a therno-hardeni ng agent or a

bl ended agentf'f a thernopl asti c agent and a therno-hardeni ng agent, a
heating and pressuring head is abutted against the nulti-layer substrates
14 and 6000 so that the agent is hardened and connect ed. If the

ani sotropi c conductive filmis an uItraxinet hardeni ng~t ype—adhesi ve, a
pressuring head is abutted against the i-IayE} sub&tr at esf 14 and 6000
and ultraviolet rays are applied to the ani sotropic con uctivb filmfroma
position adjacent to the panel termnal 18 (adjagent toi\the glass) to
harden the ultraviol et hardening type fi¥m ternatively,
connecti on nenber 19, an ani sotropic cgnductive

conposed of conductive particl an ad V}r .
conductive particles are sol i ﬂf” sole N,

. wo—Of nore of these,
a mxture of

or Sn particles or a m xture
netal particles made by plat
Pd, Au, Ag, Cu, Fe, Sn.or _Ph or




these materials on plastic particles (polystyrene, polycarbonate or acryl

or the Iike) or carbon particles. The foregoi ng adhesive agent is a sole
styrene butadi ene styrene (SBS), epoxy, acryl, polyester or urethane
adhesi ve agent or a mxture or 79

compound of two or nore of these naterl é? The ani sotropi c conductive
adhesi ve agent is a fluid or paste agent wd applied to the portion in

whi ch the panel termnal 16 is connected by a known nethod, for exanple,
printing or a disp qgnagﬁethod using a dispenser. If the anisotropic
conductive adhesive agent is a therno-hardening agent or a bl ended agent of
a thernopl astic agent and a therno-hardeni ng agent, a heating and

pressuring head is agyt d agai pst the Iti-Iayﬁr substrates 14 6000
so that the agent i rdened Jand cednected. ! If the ni sot iC
conductive film is afp ultraviolet hardening tlype fil a pressuring
head is abutted againsti the multi-layer| substratg¢s 14 and 6000 and
ultraviolet rays are applied to t\ne anisotropic tonducti om a
position adjacent to the _panel terng nal \8 (adjcent Ss) to

harden the ultraviol et haxdeni ng type
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film In order to protect the exposed portion of the panel term nal

18, a nolding 21 (omtted fromillustration) is placed. The nolding 21 al so
serves to fix the multi-layer substrates 14 and 6000 to the panel. The

nol ding 21 is made of sol e epoxy, acryl, urethane or polyester material or
a mxture or conpound of two or nore quhese materials of any one of

sol vent type, therno-hardening type, Or ﬁﬁght har deni ng type or a m xture

t her eof . The bus |ines between adjacent mnmulti-layer substrates 14 and
bet ween t he nulti;%age%%gubstrates 6000 are connected by wire bonding with
wires 15 via the | S and 4040. The input lines on either side of the
mul ti-layer substrates 14 and 6000 positioned at gfids on the side X and
side Y of the panel are w re-bonded to a petay-stbstrate 7000 by the wires
15. Further, a connection nmenber 8000 fof receiving signals and electric
power from outside is connected ay—sabstrate 7000. The . __
connection nenber 8000 has one g/pattern | ayers (onitﬁéﬁ‘from
illustration) and nay have elﬂglggﬂ!§lﬂa!]§’5r the like. The wires,15 may
be made of netal such as Au, Al or Cu or the like or their atqu,(élloy
rotect th

containing Be, Si or My oy/ithe=tt it ludg%%;gigfiigggvto

W re-bonded portion and Aae 2 “-ofr = | 4 fro 0

mechani cal |y rei nforce/ft ; t he nol ds ;,’ om pte tion)

are AL = Frrr—T" 7 4
N\
<

#16.77 /\/

2 @b, ¢31¢



80 simlarly applied. The width of the wi re-bonded portion is so determ ned
as to be narrower than the width of the multi-layer substrate, resulting in
that the wi re-bonded portion can be nounted in a satisfactorily conpact

manner . Since this enbodinent is so arranged that three
sem conductor chips for driving liquid crystal are bonded on to one
mul ti-layer substrate, the nunber of co £ion portions required to

connect the nulti-layer substrates to one another can be reduced by eight
(from 11 places to 3 places) as conpared with a case where sem conduct or
chips for driwi giquid crystal, each of which is bonded on to one

mul ti-Iayer Jgg?? te, are connected to one another are used. As a result,
the nunber of the wires 15 can be decreased and the nunber of%#4e bondi ng

processes can be decreased. 34 As described above, use of the hu%ti-layer
substrate according tOHS?y§;%%;2dinent enables the lines to be wr ﬂiin t he
Cross manner in the sa multi-layer substrate as contrasted with t

conventi onal TAB net hod hsing i ndi vi dual bus substrate to wire the Rus
lines in the cross nannef. Therefore, the overall size can be reducdd as
conpared with the TAB mefhod by raising the density of the lines wired on

t he substrate. &yrther, }he cost can be re ed becauseiluydfdual bus

l i nes are not usSeEd. . Si nce the conventf onal COG net hogd“tFas t he !
arrangement={hat the cra&s—w+i : S—Hes—s—ps &
panel

NS
W)
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substrate, a wde area is required to wire the bus lines. Further, netal

| i nes nmust be used to reduce the resistance value of the wired |ines,
resulting in an enlargenent of the cost. However, use of the nulti-Ilayer
substrate according to this enbodi nent enables the space required to wire
the bus lines and the cost to be reduceg 2§ conpared with the COG net hod.
In the case where the relationship P1 > é ¥s held such that the pad pitch
P1 on the output side of the sem conductor chip is 80 [err]mand the
connection pitch P2 of the panel termnals is 50 [err]m the overlap of the
adj acent multi-layer substrates can be prevented and the sem conduct or
chips can be nmounted-on a snmall area. As a result, a lgquid crystal

di spl ay appar affif$ c§6 be provi ded whi &5 éxhibits a |ar g%%gg;ity (the VCA

or XGA specification), reduced wei gats” smal | thickness and Il size
81 can be provided to serve as a ggsplay apparatus for small £5i ze PDA
(Personal Digital Assistance) infdrmation termnal equi prent ichis
expected to be widely used in the.:future. As descri bed above, t he

present invention is arranged so ﬂhat the input and output |ihes of the
sem conduct or device, the » (2= :
== 434
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bus lines and the connection termnals are formed on the | am nated
substrate, and a plurality of sem conductor devices are nounted and
cannected to the el ectrodes of the display device. Therefore, the drive
control circuit substrate can be omtted, and the nunber of the nutua
connection lines for the sem conductor devices can be decreased.
Therefore, the reliability can be inprddd#and the size of the apparatus
can be reduced. Further, sem conductor device outputs are supplied for
correspondi ng colors so that an effect can be obtained in that the quality
of display can be inproved. Al t hough the invention has been descri bed
inits preferred formwth a certain degree of particularly, it is
understood that the present disclosure of the preferred form has been
changed in thq&déia -? of construction and the conbinati on and arrangenent
of parts may be resorted to without departing fromthe spirit and the scope
of the invention as hereinafter clained. CLAI V5.
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82 1. Aliquid crystal display apparatus conprising a |liquid crystal
panel having nounted thereon a plurality of sem conductor chips for driving
liquid crystal, said liquid crystal display apparatus conprising: at

| east one multi-layer substrate having at | east one of said sem conduct or
chi ps mounted t hereon and conposed gf/a% upper surface having an input line
pattern to said at | east one chip a J’é output line pattern fromsaid at

| east one chip, a reverse surface and at | east one internedi ate |ayer
formed between sai d upper surface and said reverse surface, wherein

said at |east one internediate | ayer has a portion of said input |ines
and/or output lines as a circuit pattern, and said at |east one nmulti-I|ayer
substrate having said |lines connected to one another via through holes is

el ectrically connected to a panel termnal. 2. The appar at us
according to cl ai ciégggerein a plura- lity of sem conductor chips are
nounted on said 2?) one multi-layer substrate. 3. The apparat us
according to claim1 or 2, wherein face bonding or wire bonding is used as
means for nounting said sem conduct or chiﬁ§s) on the surface of said

mul ti-layer substrate according. 1100
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4. The apparatus according to claim1l1, 2 or 3, wherein an anisotropic
conductive filmis used to electrically connect said output |lines of said
mul ti-layer substrate and said panel term nal. 5. The apparat us
according to any one of clainms 1 to 4 conprising a plurality of said

mul ti-layer substrates, mherein\leaégiggng, a heat seal connection or a
flexible 83 substrate connection is
used for establishing electrical connection anong said plurality of

mul ti-layer substrates. 6. The apparatus according to any one of
claims 1 to 4 conprising a plurality of said nulti-layer substrates,
wherein lines on said liquid crystal panel are used for establishing

el ectrical connection anong said plurality of
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mul ti-layer substrates. 7. The apparatus according to claim§6,
wherein said |lines are disposed in said panel term nal portion and on the
i nside of a panel cell. 8. The apparatus according to claim®é,
wherein the connection between said lines on said liquid crystal panel and
said input lines of said nmulti-layer gy%g&jate and the connection between
said output lines of said nulti-layer sub* strate and said panel term nal

are collectively established. 9. The apparatus according to claim
8, wherein said connection is established by an ani sotropi c conductive
film 10. The apparatus according to claim9, wherein said

ani sotropi ¢ conductive filmconprises an adhesive agent | ayer and
conductive particles dispersed therein, the thickness of the adhesive agent
| ayer is smaller than the particle size of the conductive particles.

11. Aliquid crystal display apparatus having a line el ectrode group and a
colum el ectrode portion formed on a display substrate thereof said

el ectrode portions formng a plurality of pixels, and display drive signals
are supplied
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froma sem conductor device to said electrode portions to perform col or

pi xel display, said liquid crystal display apparatus conpri sing: a
| am nat ed substrate having bus |ines and connection term nals fornmed
84 sem conduct or

t hereon; and -7
devi ces nounted on said | aninated sub® é??ate, wherein output lines of said

sem conduct or devi ces i ndependently provided for each color electrode are
connected to el ectrode term nals _extended from said display substrate.
12. The apparatus according t3%ai m 11, wherein sai d senijenduct or devices

are nmounted on the surface sai d | am nated substrate. 13. The
appar at us %rgzng to L.i/li s s w‘ucE.]ciDn E]dictli - [I_J
;—5120
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sem conductor devices forned into a rod-1ike shape and having input and
output termnals running in parallel and facing each other are nounted on
said | am nated substrate. 14. A structure for nounting a

sem conduct or device wherein a sem conductor device having an out put
termnal on at |east a main output ternkgglyside t hereof and an input
termnal on a side thereof facing said nalﬁ—output termnal side is used,
and said sem conductor device is nmounted on a predeterm ned pattern of a
| am nated circuit substrate having at |east an output circuit pattern and

an input circuit patz/gri§&said structure conprising: a bunp forned
on a termnal of said |amnated sub- strate, said bunp being [electrically
and/ or mechani cally] connected to another el ectronic device. 15. A

structure for nounting a sew@gq@ductor devgfggyherein a sem conduct or

devi ce having an output ternynal on at |east™ & nmain output term nal side
thereof and an input termaud on a side théreof facing said main output
termnal side is uset—and Sard Sem conmduetordevite s nounted on a

pr edet er m ned patteknuofsa | am nated cirguit substrate havi pg at | east an
output circuit pattern:gdhd an input cirfduit pat- tern, said{structure
conpri si ng: a termpal forned in side surface portioh of said

| am nat ed substrat ei--said terni nal ed to nount said lanmina- ted substrate
pl ane of

on an el ectronic defiCe.30 that the
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85 said | am nated substrate and the plane of said electronic device are
positioned substantially perpendicularly to one anot her. 16. The
structure according to claim 15, wherein the connection between said

| am nat ed substrate and said electro- nic device is established by using an
ani sotropi ¢ conductive film ngxgg_electro opti cal apparatus
conprising a structure as defined in any e of clains 14 to 16.

18. An electronic printing apparatus conprising a structure as defined in

any one of claiﬁﬁég{jzp 16.
(O
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19. A multi-layer substrate having a sem conductor device nounted thereon,
said nulti-layer substrate being com posed of an upper |ayer having an
input line pattern to said sem conductor device and an output line pattern
fromsaid sem conductor device, a |ower |ayer having an output termnal to
be connected to an external terningg % at | east one internedi ate | ayer
formed between said upper |ayer an 52? | ower | ayer said at |east one
intermedi ate | ayer having a portion of an input |ine and/or an output line
as a circuit pattern, said |ines being connected via through holes, said

mul ti-layer substrate further conprising: an opening portion forned in
at | east one of said |layers . 20. A method of nounting a

sem conductor device on the surface of a nmulti-layer substrate as defined
in claim19, said nethod conprising the steps: passi ng said

sem conduct or ;7qug t he opening portion formed in the upper |ayer of said
mul ti-layer substraté; and nmounti ng said sem conductor on the surface

of an inter- nediate | ayer adjacent to the upper |ayer by enploying face
down bondi ng or w re bonding.

16 5’00 74
SUO# svo 1

—— \4 (/V /{_’—\

- ——— T N PO arAYIEr)

__':Ei’// k)\

/ f{ Sov 4l Soueé
9 C
776. 83
/\/‘6 so0 41 Soo¢f
_.__:___.__ /-\/ I/\/
== P /( - \ _/'—— T T e e — — — 4
Lco ( |




86 21. The nethod of claim 20, wherein, when a plurality of said

mul ti-layer substrates is provided, bus lines for input signals to said

mul ti-layer substrates are collectively connected by using an FPC, or a PCB
substrate having a plura- lity of opening portions, or by wre bonding.

22. The apparatus according to claink%gﬂhgrein a pro- jection or a pit is
provided in at |east a portion of a st S8f said at |east one mul ti-Iayer

substrate. 23. The apparatus according to claim 1l wherein an arbi -
trary one of the plural layers of said nulti-layer substrate is smaller
than the other |ayers. 24. The according to claim1 wherein said

mul ti-layer substrate has a fastening hole or a fastening cut portion
fornmed therein.
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