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BACKGROUND ART
Recently, the packaging density of an electronic circuit has been
greater, and a circuit board and a device have been reduced in size by the
use of a ceramic multilayer circuit board and a flexible printed circuit (FPC).
15 In a conventional technique for connecting an FPC to either a ceramic
circuit board or a printed board, connectors are mounted previously on the
boards so as to provide a connection between the connectors, or the FPC is
inserted into the connectors. As for a circuit board in which a mounting
area or height of the connectors cannot be ensured, solder is used for the
20 connection.

Hereinafter, a conventional connection method using solder will be
described with reference to FIG. 3. In FIG. 3, reference numerals 1, 2, 3, 4
and 5 denote a ceramic circuit board, a circuit conductor on the ceramic
circuit board, solder for connection, a circuit conductor on an FPC, and an

25 FPC, respectively.

Conventionally, the ceramic circuit board is connected to the FPC
using solder as follows. Cream solder is printed previously on the
connecting circuit conductor on the ceramic circuit board. Afterwards, the
ceramic circuit board and the FPC are positioned at a predetermined place

30 and subjected to thermo-compression bonding. Otherwise, the FPC is
solder-plated before carrying out the above-described thermo-compression
bonding.

Moreover, recently, adopting an anisotropic conductive film, an
anisotropic conductive paste or an adhesive resin for the connection has

35 been examined.

The anisotropic conductive film and the anisotropic conductive paste

refer to a film and a paste providing an electrical connection that is



ceramic circuit board and the FPC are positioned at a predeterm ned pl ace
30 ahd subjected to therno-conpression bonding. Gtherwise, the FPCis

sol der-pl ated before carrying out the above-described therno -conpression
bondi ng. Moreover, recently, adopting AN ani sotropi c conductive film an
ani sotropi c conductive paste or an adhesive resin for the connection has
35 been exam ned. The ani sotropic conductive filmand the ani sotropic
conductive paste refer to a filmand a paste providing an el ectrical
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First, connection between a ceramic circuit board and an FPC by
using connectors is difficult, since the sizes and heights of large connector
parts are quite unfavorable for the recent trend of miniaturization of

20 modules, and pitches of circuit conductors to be connected become narrower.
Moreover, the larger the number of connection pins, the more increased a
price of the connector part. As described above, the conventional method is
not suitable for manufacturing a high-density and miniaturized module in
view of the cost performance and the performance capability.

25 Second, when solder is used for connecting the ceramic circuit board
to the FPC, it is required that a connecting conductor on the ceramic circuit
board or a connecting conductor on the FPC is soldered previously. At this
time, a method of printing a cream solder on the connecting conductor on
the ceramic circuit board is quite difficult to carry out, in the case where a

30 pattern pitch becomes narrower than 500 pum. In a method of
solder-plating the connecting conductor on the FPC, it is quite difficult to
secure the soldering amount and accuracy at adequate degrees for the
connection when the pattern pitch becomes narrower than 500 um, which
results in increased cost of FPC.

35 Even when soldering is conducted according to the method, a short
can occur with adjacent patterns depending on connection conditions such
as a temperature and a pressure. Thus, a stable connection condition is



view of the cost performance and the performance capability. 25 Second,
when' 'sol der is used for connecting the ceramic circuit board to the FPC,
it*is required that a connecting conductor on the ceramc circuit board or
a connecting conductor on the FPCis 5£I dered previously. At this tinme, a
met hod of printing a cream sol der on t'he connecting conductor on the
ceramc circuit board is quite difficult to carry out, in the case where a
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higher reliability.

20 Therefore, with the foregoing in mind, it is an object of the present
invention to provide a method of manufacturing a circuit board module
wherein a circuit conductor of a first circuit board and that of a second
circuit board are connected using at least one selected from the group
consisting of an anisotropic conductive film, an anisotropic conductive paste

256 and an adhesive resin.

Thus, the circuit boards can be connected using no components such
as a connector or the like. Therefore, detrimental effects due to the size
and the height of the connector part can be eliminated. The defects cause
problems in connecting the ceramic circuit board to the FPC by using the

30 connector. Further, soldering of either the connection conductor on the
ceramic circuit board or that on the FPC, which is performed in a connection
using solder, is not required. Therefore, the method can be applied to a
case where the pattern pitch is narrower than 500 ym or the number of
connection pins is increased.

35 Further, the present invention provides a method of manufacturing
a circuit board module for connecting a circuit conductor of a first circuit
board to that of a second circuit board using at least one selected from a



20 Therefore, with the foregoing in mnd, it is an object of the present
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FIG. 1 is a cross-sectional view of a circuit board module

manufactured by a method of manufacturing a circuit board module of the
20 present invention.
FIG. 2 is a cross-sectional view illustrating a primary part of FIG.

FIG. 3 is a cross-sectional view of a circuit board module
manufactured by a conventional method of manufacturing a circuit board
25 module.

BEST MODE FOR CARRYING OUT THE INVENTION
FIG. 1 is a cross-sectional view of a circuit board module
manufactured by a method of manufacturing a circuit board module of the
30 present invention. In FIG. 1, reference numerals 1, 2, 4, 5 and 6 denote a
ceramic circuit board, a circuit conductor on the ceramic circuit board, a
circuit conductor on an FPC, an FPC and an anisotropic conductive film,
respectively.
FIG. 2 is a cross-sectional view illustrating a primary part of FIG. 1.
35 In FIG. 2, reference numerals 1, 2, 4, 5, 6 and 7 denote a ceramic circuit
board, a circuit conductor on the ceramic circuit board, a circuit conductor
on an FPC, an FPC, an anisotropic conductivity film and conductivity
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15 material between the FPC and the ceramic circuit board, or the anisotropic
conductive paste or an adhesive resin is coated previously on the FPC and
the ceramic circuit board. It should be noted that “CP7632KS” produced by
Sony Chemicals Corporation can be employed as the anisotropic conductive
film, and “J8958” produced by Oogi Chemical Industry Co., Ltd. can be

20 employed as the anisotropic conductive paste, and an epoxy resin or the like
can be employed as the adhesive resin.

At this time, the anisotropic conductive paste or the adhesive resin
can be coated on either side of the ceramic circuit board or the FPC.
Moreover, a printing method employing a screen mask or a metal mask, or a

25 dispenser method can be adopted as a coating method. The anisotropic
conductive paste or the adhesive resin coated as described above is dried at
a temperature in a range of 50°C to 200°C so as to be formed on the ceramic
circuit board or the FPC. Subsequently, the ceramic circuit board and the
FPC, which positions are adjusted as described above, are subjected to

30 thermo-compression bonding under 150°C to 300°C of heat and 10 kg/cm2to
100 kg/cm? of pressure for 5 seconds to 60 seconds. Thus, the ceramic
circuit board and the FPC are connected to each other, thereby completing a
circuit board module. Since the conditions of the thermo-compression
bonding at this time vary according to a pattern, a circuit board area or

35 thickness of the ceramic circuit board and the FPC, the above conditions of
the thermo-compression bonding will not be limited specifically.

Table 1 shows relationships between the difference in a pattern



pattern width (atb) between the circuit conductor on the ceramc circuit
board and that on the FPC is previously set in a range of 5 mto 50 tim
Then, an ani sotropic conductive filmis nounted as a connecting 15

mat eri al between the FPC and the cerarmdc circuit board, or the anisotropic
conductive paste or an adhesive resin’is coated previously on the FPC and
the ceramc circuit board. It should be noted that "CP7632KS" produced by
Sony Chemi cal s Corporation can be enpl oyed as the ani sotropic conductive
film anavidtizdssb) andthe pdttieyn @itph cfibrictiuit emhdstetgr. Co. , Ltd. can be 20
enpl oyed [gplhg ani sotropi c conductive paste, and an epoxy resin or the
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becomes smaller than 20 um, it is difficult to control the difference in a
pattern width (a+b) at a value smaller than 5 um, and a defect occurs due to
the shift in the adjusted position. When the difference in a pattern width
(a+b) is set to be larger than 50 pm, a short between the patterns might

15 occur in the case where the pattern pitch is smaller than 500 pm.
Therefore, when the pattern pitch is in a range of 20 um to 500 um, it is
preferable to control the difference in a pattern width (a+b) within a range
of 5 um to 50 um.

20 INDUSTRIAL APPLICABILITY
As described above, the method of manufacturing the circuit board
module of the present invention employs an anisotropic conductive film, an
anisotropic conductive paste or an adhesive paste in order to connect a
ceramic circuit board to a flexible printed circuit (FPC). Therefore,
26  connection with a narrow pitch of not more than 500 um can be realized,
which used to be impracticable according to the conventional method using

solder or the like.

Moreover, the pattern pitch of the circuit conductor of the circuit
board to be connected is in a range of 20 um to 500 um, and the difference in
30 a pattern width between the ceramic circuit board and the FPC is in a range
of 5 um to 50 um. Thus, even when a connecting conductor with a narrow
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range of 5nto 50pm 20 | NDUSTRI AL APPLI CABI LI TY As descri bed above, the
met hod of manufacturing the circuit board nodule of the present invention
enpl oys an ani sotropi c conductive film an anisotropic conductive paste or
an adhesive paste in order to connect a ceramc circuit board to a
flexible printed circuit (FPC). Therefore, 25 connection with a narrow
pitch of not nore than 500 [Lm can be realized, which used to be
i npracticable according to the conventional nmethod using solder or the
| i ke. Moreover, the pattern pitch of the circuit conductor of the circuit
board to be connected is in a range of 20 mto 500 m and the difference in
30 a pattern width between the ceramc circuit board and the FPCis in a
range of 5 mto 50 m Thus, even when a connecting conductor with a narrow



7 pitch is used, it is possible to accommbpdate variations due to extensions
i'n the FPC caused by heat and pressure at the tine of connection. Further,
it is possible to restrain a defect such as a short between the pattern of
the FPC and the adjacent connecting ttern on the ceramic circuit board
side 5 due to variations in the pattern of FPC. Therefore, the position

adj ustnent between the ceramc circuit board and the FPC can be
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the first circul oard and that of the second circuit board is in a range
of 15 5mto 50 m 3. The nethod of manufacturing a circuit board nodul e

accordin@ to e hthof! i hAuSictdringh® cBicRitthbSd floduld tehcditcteriy 4 he
circuit conductor cir oard .

The’ dRcorarautt eorddtanal a Srebsubhitbonbls o 3ot oadelsTht a Selond °
circuit board using at least one selected from the group consisting of an
anisotropic conductive film, an anisotropic conductive paste and an adhesive
resin, wherein a difference in a pattern width between the circuit conductor
of the first circuit board and that of the second circuit board is in a range of

15 5 pm to 50 pm.

3. The method of manufacturing a circuit board module according to

either claim 1 or 2, wherein a pattern pitch between the circuit conductor of

the first circuit board and the circuit conductor of the second circuit board is
20 in a range of 20 pm to 500 um.



