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(57) ABSTRACT 
An electronic device Such as a Semiconductor device, a 
method of manufacturing the same, and an apparatus for 
manufacturing the Same, wherein by placing a ceramic 
Substrate provided with a metallic thin film integrated into at 
least one Selected from an upper Surface and a lower Surface 
of the ceramic Substrate in its peripheral portion So as to 
extend both inside and outside a cavity of a mold for transfer 
molding, and positioning the metallic thin film in a position 
with which an upper mold and a lower mold of the mold 
come into contact, occurrence of cracks or breakage in the 
ceramic Substrate is prevented by buffering the preSSure 
applied to the ceramic Substrate So as to prevent a distortion 
force from being caused even when the ceramic Substrate is 
Sandwiched and compressed between the upper mold and 
the lower mold. 
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ELECTRONIC DEVICE, METHOD OF 
MANUFACTURING THE SAME, AND APPARATUS 

FOR MANUFACTURING THE SAME 

FIELD OF THE INVENTION 

0001. The present invention relates to an electronic 
device, a method of manufacturing the same, and an appa 
ratus for manufacturing the Same. The present invention 
relates to an electronic device of a Semiconductor device 
Such as, for example, a leadleSS Small Surface mount tran 
Sistor or diode, a method of manufacturing the Same, and an 
apparatus for manufacturing the Same. 

BACKGROUND OF THE INVENTION 

0002 FIGS. 9A to 9C show a structural example of a 
conventional leadless Small Surface mount transistor: FIG. 
9A is its plan view; FIG. 9B is its sectional side view; and 
FIG. 9C is its bottom view. 

0003) As shown in FIGS. 9A and 9B, a leadless small 
Surface mount electronic device 3 includes: a first upper 
electrode 11 provided with an element mount portion on an 
upper Surface 321 of a ceramic Substrate 32, and a Second 
upper electrode 12 and a third upper electrode 13 that are 
positioned So as to be separated from the first upper elec 
trode 11. 

0004. On the back surface of a semiconductor chip on 
which a transistor 14 is formed, for instance, a collector 
electrode is formed by metal deposition or the like. The 
collector electrode of the transistor 14 is fixed to the first 
upper electrode 11 by die bonding or the like and thus the 
first upper electrode 11 is electrically connected to the 
collector electrode of the transistor 14. 

0005 The second upper electrode 12 and for example, a 
base electrode of the transistor 14 are connected with a metal 
wire 15. Similarly, the third upper electrode 13 and for 
example, an emitter electrode of the transistor 14 are con 
nected with a metal wire 16. A pair of lower electrodes 21 
and 22 electrically connected to the first upper electrode 11 
are formed on a lower Surface 322 of the ceramic Substrate 
32. The first upper electrode 11 and the pair of lower 
electrodes 21 and 22 are electrically connected through 
conductive relay members going through the ceramic Sub 
strate 32, i.e. via holes 17 and 18. 
0006 Similarly, on the lower surface 322 of the ceramic 
Substrate 32, lower electrodes 23 and 24 are formed, which 
are electrically connected to the Second upper electrode 12 
and the third upper electrode 13 through via holes 19 and 20 
going through the ceramic Substrate 32, respectively. 
0007 As shown in FIG. 9C, the lower electrodes 21, 22, 
23, and 24 are positioned at the four corners of the lower 
Surface 322 of the ceramic Substrate 32. 

0008. These lower electrodes 21 to 24 are attached, for 
example, to a wiring pattern provided in a printed circuit 
board, which is not shown in the figure, with a conductive 
adhesive Such as Solder or the like. 

0009 FIGS. 10A and 10B show a so-called master 
electronic device in which a plurality of individual elec 
tronic devices are formed, which is divided into individual 
electronic devices as shown in FIGS. 9A to 9C later. In other 
words, as shown in FIG. 10A, mxn pieces of electronic 
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devices 3 are formed on one common ceramic Substrate 32 
in a matrix form. In the respective electronic devices 3, 
electronic elements Such as a transistor, a diode, a resistor, 
and the like already have been mounted on a wiring pattern 
(electrode) formed on the ceramic substrate 32. In addition, 
predetermined electrodes of the electronic elements, for 
example, a collector electrode, a base electrode, and an 
emitter electrode of the transistor are connected to the wiring 
pattern (electrode) provided on the ceramic Substrate 
directly or via metal wires or the like. 
0010. After that, as shown in FIG. 10B, generally the 
upper Surface of the electrode ceramic Substrate 32 is coated 
with liquid resin 26 by a potting method, a dispenser 
method, a vacuum printing method, or the like. The liquid 
resin 26 is cured by heating, and thus the upper Surface is 
Sealed with the resin. Then, the master electronic device is 
divided into individual electronic devices along cutting 
plane lines 33 (FIG. 10A) by a dicing saw. 
0011 Generally, the conventional leadless Small surface 
mount electronic device is obtained by allowing liquid resin 
to form a resin package by the potting method, the dispenser 
method, the vacuum printing method, or the like and then 
curing the resin in a curing oven or the like. However, the 
material obtained by curing the liquid resin has a glass 
transition point of about 100 C., which is low. Therefore, 
when solder reflow is carried out at 230 C., the resin that 
has been cured is resoftened and therefore the resin thus 
Softened is peeled off from the ceramic Substrate easily, 
which has been a problem. 
0012 Furthermore, in the potting method and the dis 
penser method, the liquid resin merely is dropped or poured 
onto the ceramic Substrate and then is cured without being 
molded under pressure, thus forming a resin package. There 
fore, there have been the following problems. As shown in 
FIG. 9B, not only unevenness d1 in thickness of the resin 
that has been cured is caused but also it is difficult to increase 
the density of the resin. Thus, the strength of the resin is low, 
and when Subjected to an external StreSS, the resin package 
is deformed easily. 
0013 Similarly, in the vacuum printing method, liquid 
resin Simply is applied onto the ceramic Substrate using a 
printing means and then is cured. Therefore, there has been 
a problem that an unevenness d1 in thickness of about 5 to 
15 um occurs in the resin that has been cured. 
0014 AS described above, in the conventional formation 
methods, not only has the difference in thickness of the resin 
in an electronic device been caused to increase an irregu 
larity of its Surface, but also between electronic devices the 
difference in thickness of the resin has been caused. There 
fore, there has been a problem that after the formation by 
resin Sealing, after-processing Such as grinding of the resin 
Surface using a grindstone or the like must be carried out. 
0015. As shown in FIG. 10B, when using the liquid resin, 
the thickness of the resin increases in the peripheral portion 
of the ceramic Substrate and is uniform only in the vicinity 
of the center of the Substrate. The difference d2 in thickness 
of the resin between the vicinity of the center and the 
peripheral portion of the ceramic Substrate reaches about 0.1 

. 

0016 Furthermore, there have been the following prob 
lems. In a dicing Step for forming individual packages, it is 
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difficult to allow the resin Surface of the electronic device to 
adhere to a fixing tape or the like due to the irregularities d1 
and d2 on the Surface of the electronic device after the resin 
is cured. In addition, the individual electronic devices cut in 
dicing come off from the fixing tape and thus are lost easily. 
0.017. In the resin Sealing by a transfer molding method 
using a mold, which has been known conventionally as a 
method of Sealing a Semiconductor, the ceramic Substrate is 
not easily bent compared to other resin Substrates or metal 
lead frames. Therefore, due to the distortion caused by 
preSSure applied when the ceramic Substrate is Sandwiched 
between upper and lower molds, cracks or breakage occur 
easily in the ceramic Substrate. Consequently, the resin 
Sealing by the transfer molding method was not employed 
for the conventional leadleSS Small Surface mount transistor. 

SUMMARY OF THE INVENTION 

0.018. In order to solve the aforementioned conventional 
problems, the present invention is intended to provide an 
electronic device, a method of manufacturing the Same, and 
an apparatus for manufacturing the Same, wherein the occur 
rence of cracks or breakage in a ceramic Substrate can be 
prevented by buffering the pressure applied to the ceramic 
Substrate So as to prevent a distortion force from being 
caused even when the ceramic Substrate is Sandwiched and 
compressed between upper and lower molds. 
0019. In order to achieve the above-mentioned object, an 
electronic device of the present invention is obtained by 
mounting plural Sets of electronic components on a ceramic 
Substrate and Sealing the electronic components with ther 
mosetting resin by transfer molding. The electronic device is 
provided with a metallic thin film integrated into at least one 
Selected from an upper Surface and a lower Surface of the 
ceramic Substrate at its peripheral portion. 
0020. As the metallic thin film, upper electrodes provided 
on the ceramic Substrate also can be used. That is to Say, the 
metallic thin film includes one utilizing electrodes. 
0021. A method of manufacturing an electronic device 
according to the present invention includes: mounting plural 
Sets of electronic components on a ceramic Substrate; and 
Sealing the electronic components with thermosetting resin 
by transfer molding. In the method, the ceramic Substrate 
provided with a metallic thin film integrated into at least one 
Selected from an upper Surface and a lower Surface of the 
ceramic Substrate in its peripheral portion is placed So as to 
extend both inside and outside a cavity of a mold for transfer 
molding and the metallic thin film is positioned in a portion 
with which an upper mold and a lower mold of the mold 
come into contact, and the thermosetting resin for transfer 
molding is injected into the cavity, is molded, and then is 
cured by heating. 

0022. An apparatus for manufacturing an electronic 
device according to the present invention includes: a plunger 
for pressurizing thermosetting resin for transfer molding; a 
runner in which the thermosetting resin for transfer molding 
flows; a cavity into which the thermosetting resin for trans 
fer molding flows, which communicates with the runner; 
and a mold for transfer molding including an upper mold and 
a lower mold that define the cavity. In the apparatus, a 
ceramic substrate provided with a metallic thin film inte 
grated into at least one Selected from an upper Surface and 
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a lower Surface of the ceramic Substrate in its peripheral 
portion is placed So as to extend both inside and outside the 
cavity of the mold for transfer molding, and the metallic thin 
film is positioned in a portion with which the upper mold and 
the lower mold of the mold come into contact, and the 
thermosetting resin for transfer molding is injected into the 
cavity, is molded, and then is cured by heating. 
0023. According to the present invention, the ceramic 
substrate provided with the metallic thin film integrated into 
at least one Selected from the upper Surface and the lower 
Surface of the ceramic Substrate in its peripheral portion is 
placed So as to extend both inside and outside the cavity of 
the mold for transfer molding, and the metallic thin film is 
positioned in a portion with which the upper mold and the 
lower mold of the mold come into contact. Therefore, even 
when the ceramic Substrate is Sandwiched and compressed 
between the upper and lower molds, the preSSure applied to 
the ceramic Substrate is buffered. Thus, no distortion force is 
caused and the occurrence of cracks or breakage in the 
ceramic Substrate can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1 is a sectional side view of an electronic 
device according to a first embodiment of the present 
invention. 

0025 FIG. 2A is a plan view of an electronic device on 
which a plurality of electronic elements are mounted, 
according to a Second embodiment of the present invention, 
FIG. 2B is its sectional side view, and FIG. 2C is its bottom 
view. 

0026 FIG. 3A is a plan view of a master electronic 
device in which a plurality of electronic devices according 
to the first and Second embodiments of the present invention 
are formed, and FIG. 3B is its sectional side view. 

0027 FIG. 4 is a sectional view showing a manufactur 
ing method using a mold for transfer molding according to 
a third embodiment of the present invention. 

0028 FIG. 5 is a schematic sectional view of a mold for 
transfer molding using a resin film, which shows a further 
example according to the third embodiment of the present 
invention. 

0029 FIG. 6 is a schematic sectional view of a mold for 
transfer molding having a slide member in a lower mold, 
which shows another example according to the third 
embodiment of the present invention. 

0030 FIG. 7A shows a fourth embodiment of the present 
invention and is a view illustrating a State in which an upper 
mold and a lower mold of a mold for transfer molding are 
positioned apart, and FIG. 7B is a view illustrating a state 
in which the upper mold and the lower mold of the mold for 
transfer molding are in contact and a pressure is applied to 
electronic devices. 

0031 FIG. 8 is a graph showing the relationship between 
time and molding pressure in transfer molding carried out 
according to the fourth embodiment of the present invention. 

0032 FIG. 9 shows a conventional electronic device; 
FIG. 9A is its plan view, FIG.9B is its sectional side view, 
and FIG. 9C is its bottom view. 
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0.033 FIG. 10 shows a conventional master electronic 
device in which a plurality of electronic devices are formed; 
FIG. 10A is its plan view, and FIG. 10B is its sectional side 
view. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0034. In the electronic device of the present invention, it 
is preferable that the metallic thin film is present on each of 
the upper Surface and the lower Surface of the ceramic 
Substrate, Since the pressure applied by both the upper and 
lower molds of the mold can be buffered. 

0035) In the electronic device of the present invention, it 
is preferable that the metallic thin film is formed by printing 
a metal paste on a green sheet of a material of the ceramic 
Substrate and Sintering it So as to integrate it into the ceramic 
Substrate when the green sheet is Sintered, Since cost reduc 
tion can be achieved. In terms of cost, it is preferable that the 
Same material as that of the electrodes formed on the upper 
Surface and/or the lower Surface of the ceramic Substrate is 
used as the metal paste and the metallic thin film is formed 
in the same Step as that for forming the electrodes. For the 
metallic thin film, for instance, tungsten can be used. 
0036. It is preferable that the metallic thin film has a 
thickness in a range of 10 to 50 lum. In the case where the 
thickneSS is in this range, the preSSure applied by the mold 
can be buffered. It is preferable that the metallic thin film has 
a width in a range of 1.0 to 2.5 mm. In the case where the 
width is in this range, when the upper and lower molds are 
Set, their peripheries can be brought into contact with the 
metallic thin film accurately. 

0037 As the thermosetting resin, resins well known in 
the art can be used. For instance, epoxy resin can be used. 
The epoxy resin is obtained by using well-known bisphenol 
A or creSol-novolac glycidyl ether resin as a base, mixing an 
aromatic amine hardener or an acid anhydride hardener and 
a filler thereto, and allowing it to react to Some degree to 
provide suitable moldability. As the filler, a filler such as 
silica powder, talc powder, or the like of about 85 wt.% can 
be added. 

0.038. The coating thickness of the thermosetting resin 
varies depending on a Standard of a product, but is in a range 
of 0.35 to 0.6 mm as one example. 

0.039 The thickness of the ceramic substrate varies 
depending on a Standard of a product, but is in a range of 0.1 
to 0.5 mm as one example. 

0040. The master electronic device obtained according to 
the present invention is divided into individual electronic 
devices by dicing. 

0041. In the method of the present invention, it is pref 
erable that conditions in the transfer molding include a 
temperature in a range between 140 and 190° C., a molding 
pressure of 10 to 50 kg/cm’, and a curing time of 60 to 100 
SCC. 

0042. It is preferable that a slide member is further 
provided in a portion, where the ceramic Substrate is placed, 
of at least one of the upper mold and the lower mold, and the 
Slide member is positioned So as to press the ceramic 
Substrate in its thickness direction. 
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0043. Further, it is preferred to allow a resin film to 
adhere to a Surface for molding resin of at least one of the 
upper mold and the lower mold, since a buffer effect on the 
ceramic Substrate further increases. 

0044 An electronic device according to an example of 
the present invention includes: an electronic element pro 
Vided with at lest two electrodes, a ceramic Substrate; a first 
electrode that is provided on one Surface of the ceramic 
Substrate and is electrically connected to one of the elec 
trodes of the electronic element; a Second electrode electri 
cally connected to the other electrode of the electronic 
element; a metal wire for connecting the Second electrode 
and the other electrode of the electronic element; a third 
electrode and a fourth electrode that are provided on the 
other Surface of the ceramic Substrate and are electrically 
connected to the first and Second electrodes, respectively; a 
plurality of conductive relay members that are formed 
between the one Surface and the other Surface of the ceramic 
Substrate and electrically connect the first electrode to the 
third electrode and the second electrode to the fourth elec 
trode; and coating resin for coating the electronic element. 
The electronic device is coated and Sealed with the coating 
resin of thermosetting resin for transfer molding except for 
the other Surface of the ceramic Substrate. According to this 
configuration, the Surface coated with the resin can be 
improved in flatneSS and in glass transition point compared 
to the case of using liquid resin. Consequently, the resin that 
has been cured is not resoftened at high temperatures in 
solder reflow, thus solving the problems of peeling off of the 
resin from the ceramic Substrate, deformation of a resin 
package due to an external force, or the like by increasing 
the density of the resin. 
0045 An electronic device according to another example 
of the present invention includes: an electronic element 
provided with at least two electrodes, a circuit unit including 
a plurality of the electronic elements, a ceramic Substrate; a 
first electrode that is provided on one Surface of the ceramic 
Substrate and is connected to a predetermined electrode of 
the circuit unit; a Second electrode connected to another 
predetermined electrode of the circuit unit; a metal wire for 
connecting the Second electrode and the another predeter 
mined electrode of the circuit unit; a third electrode and a 
fourth electrode that are provided on the other surface of the 
ceramic Substrate and are connected to the first and the 
Second electrodes, respectively; a plurality of conductive 
relay members that are formed between the one Surface and 
the other Surface of the ceramic Substrate and connect the 
first electrode to the third electrode and the second electrode 
to the fourth electrode; and coating resin for coating the 
circuit unit. The electronic device is coated with the coating 
resin of thermosetting resin for transfer molding except for 
the other Surface of the ceramic Substrate. According to this 
example, the Same effect as that mentioned above can be 
obtained. 

0046) An electronic device according to still another 
example of the present invention is obtained by: positioning 
circuit units including at least one or a plurality of the 
electronic elements, on one common ceramic Substrate in a 
matrix form; coating the electronic elements or the circuit 
units with coating resin, and dividing it throughout from the 
coating resin to the ceramic Substrate So that the electronic 
elements or the circuit units are separated from one another 
to have a Substantially rectangular Solid shape. According to 
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this example, the resin Surface can be fixed to a fixing tape 
Securely in dicing and therefore individual electronic 
devices do not come off from the fixing tape to be lost. 

0047. Furthermore, in an electronic device of still another 
example according to the present invention, an electronic 
element having at least two electrodes is positioned on one 
Surface of a ceramic Substrate, a first electrode to be elec 
trically connected to one of the two electrodes of the 
electronic element and a Second electrode to be electrically 
connected to the other of the two electrodes of the electronic 
element are formed on the one Surface of the ceramic 
Substrate, the other of the two electrodes of the electronic 
element and the Second electrode are connected with a metal 
wire, a third electrode and a fourth electrode to be electri 
cally connected to the first and Second electrodes respec 
tively are formed on the other Surface of the ceramic 
Substrate, conductive relay members for electrically con 
necting the first electrode to the third electrode and the 
Second electrode to the fourth electrode are formed between 
the one Surface and the other Surface of the ceramic Sub 
Strate, at least a part of the peripheral portion of the ceramic 
Substrate is positioned So as to extend both inside and 
outside a cavity of a mold for transfer molding, and resin for 
transfer molding is injected into the cavity. According to this 
example, resin packages of a plurality of electronic devices 
are formed uniformly on the ceramic Substrate. In addition, 
the unevenneSS in thickness of the resin among the plurality 
of electronic devices formed on the ceramic Substrate also is 
reduced. Therefore, after the molding, not only the after 
processing Such as grinding of the Surface of the resin using 
a grinder or the like is no longer necessary but also the 
Surface of the resin is allowed to adhere to a fixing tape 
easily, thus Solving the problem that the electronic devices 
come off from the fixing tape and are lost in a dicing process. 
Furthermore, Since this example enables the thickness of the 
resin to be uniform, electronic devices can be formed not 
only in the vicinity of the center of the ceramic substrate but 
also in the vicinity of the periphery of the ceramic Substrate, 
thus increasing the number of electronic devices that can be 
formed on the ceramic Substrate. 

0.048. In an electronic device of yet another example 
according to the present invention, a ceramic Substrate is 
positioned So as to extend both inside and outside a cavity 
of a mold for transfer molding, and a metallic thin film is 
present in a gap between the mold for transfer molding and 
at least a part, which is positioned outside the cavity, of the 
periphery of the ceramic Substrate. According to this 
example, the metallic thin film Serves as a buffer and thus the 
ceramic Substrate is not damaged. 

0049. In another example of the present invention, a mold 
for transfer molding is formed of an upper mold and a lower 
mold, and a part, where the ceramic Substrate is placed, of 
at least one of the upper and lower molds has a Slide member 
that slides in a direction of pressing the ceramic Substrate in 
its thickness direction. According to this example, Slight tilt 
or distortion of the upper and lower molds heated to a high 
temperature can be compensated and the pressure applied to 
the ceramic Substrate can be adjusted to be uniform, thus 
preventing cracks or breakage from occurring in the ceramic 
Substrate. 

0050. According to still another example of the present 
invention, a resin film is allowed to adhere to a Surface for 
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molding resin of at least one of an upper mold and a lower 
mold. Preferably, this resin film is fluororesin and has a 
thickness of at least 50 lim. According to this example, a 
buffer effect of the resin film relieves a stress applied to the 
ceramic Substrate in clamping by the mold, thus preventing 
cracks or breakage in the ceramic Substrate. Further, the 
preSSure for Supplying resin into the mold can prevent 
thermosetting resin for transfer molding from entering under 
the ceramic Substrate. In addition, the film is allowed to 
adhere to an inner face of a cavity, thus preventing the resin 
from Sticking to the mold. This example can ensure the 
thickness that enables the pressure applied to the ceramic 
substrate to be buffered sufficiently. Therefore, the resin can 
be injected without breaking a portion of a film deformed 
and compressed by the mold pressure, the pressure for 
injecting the resin, or the like. In addition, the resin can be 
prevented from Sticking to the mold. In order to spread the 
film inside the mold to cover the inner face of the cavity and 
to allow the film to adhere thereto and in order to relieve the 
StreSS applied to the ceramic Substrate, it is possible to allow 
the film to have flexibility. 

0051. Another example of the present invention is 
directed to a method of manufacturing an electronic device 
in which a metallic thin film is formed at the same time at 
least one of an electrode formed on one side of a ceramic 
Substrate and an electrode formed on the other side is 
formed. According to this configuration, the metallic thin 
film is preformed on the ceramic Substrate at the same time 
at least any one of the first to fourth electrodes is formed. 
Therefore, a step for preparing the metallic thin film can be 
omitted. 

0052 Moreover, another example of the present inven 
tion is directed to an apparatus for manufacturing an elec 
tronic device that includes a ceramic Substrate provided with 
electrodes, electronic elements, and metal wires and is 
formed by placing the ceramic Substrate So as to extend both 
inside and outside a cavity of a mold for transfer molding 
and injecting resin for transfer molding into the cavity. In the 
apparatus, the mold for transfer molding is formed of an 
upper mold and a lower mold, and the pressure applied to at 
least one of the upper mold and the lower mold is allowed 
to vary corresponding to the pressure for injecting the resin 
for transfer molding. According to this example, the preSSure 
applied between the upper mold and the lower mold is Set to 
be slightly higher than the pressure for injecting the resin 
when the injection pressure is low and is set to enable the 
mold to resist the pressure for injecting the resin when the 
injection preSSure is relatively high. Therefore, the State in 
which high preSSure is applied to the ceramic Substrate 
constantly can be relieved, thus preventing the ceramic 
Substrate from breaking. 

0053. In another example of the present invention, pres 
Sure applied to at least one of an upper mold and a lower 
mold can be controlled in two Stages. According to this 
example, it is possible to cope with two Steps during and 
after resin injection. During the resin injection, a relatively 
low pressure is required for injecting the resin, and after the 
resin injection, a relatively high pressure is required to be 
applied to the resin. 

0054 Further, in another example of the present inven 
tion, at least one of the two stages of the pressure to be 
applied is employed in injecting resin for transfer molding 
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into a cavity and the other is employed after the injection of 
the resin for transfer molding. According to this example, it 
is possible to cope with two steps: during the injection 
(filling) of the resin for transfer molding requiring relatively 
low preSSure for injecting the resin; and after the resin 
injection requiring relatively high preSSure applied to the 
resin to eliminate bubbles inside the cavity. 
0.055 The present invention is described with reference 
to the drawings as follows. 

0056 First Embodiment 
0057 FIG. 1 shows a schematic configuration of an 
electronic device according to a first embodiment of the 
present invention, which is obtained by cutting a master 
electronic device shown in FIGS. 3A and 3B by dicing. 
Specifically, FIG. 1 shows a sectional side view of a 
three-terminal leadleSS Small Surface mount transistor pro 
Vided with three electrodes including a collector electrode, 
a base electrode, and an emitter electrode. 

0.058 As shown in the figure, an electronic device 1 
according to the first embodiment of the present invention 
includes a ceramic Substrate 32, upper electrodes 11 to 13, 
lower electrodes 21 to 24, via holes 17 to 20 provided in the 
ceramic Substrate 32, and metal wires 15 and 16. 

0059. The thickness t of the ceramic substrate 32 was set 
to be 0.15 to 0.20 mm. The via holes 17 to 20 having a 
diameter of approximately 0.10 mm were provided in pre 
determined places of the ceramic Substrate 32. Inside the via 
holes 17 to 20, for instance, a conductive paste was injected 
to form conductors. The conductors formed inside these via 
holes Serve as conductive relay members for electrically 
connecting the upper electrodes 11 to 13 and the lower 
electrodes 21 to 24. 

0060. The first to third upper electrodes 11 to 13 and the 
lower electrodes 21 to 24 on the ceramic Substrate 32 were 
gold-plated. 

0061 The collector electrode of the transistor 14 was 
die-bonded directly to the first upper electrode 11. The 
Second upper electrode 12 and the third upper electrode 13, 
which were positioned So as to be separated from the first 
upper electrode 11, were electrically connected to the base 
electrode and the emitter electrode of the transistor 14 with 
the first metal wire 15 and the second metal wire 16, 
respectively. 

0062) Then, the transistor 14, the first metal wire 15, and 
the second metal wire 16 were coated with thermosetting 
resin 25 (for instance, epoxy resin using bisphenol A or 
cresol-novolac glycidyl ether resin as a base) for transfer 
molding that generally had been used conventionally. A 
coating method is described in detail in a third embodiment 
later. The coating thickness of the resin for transfer molding 
was set to be 0.35 to 0.39 mm. The electronic device 1 
divided by dicing had a dimension of 1 mm (length)x0.8 mm 
(width)x0.6 mm (height). 
0.063. In the above-mentioned embodiment, a transistor 
with three electrodes was illustrated. However, the present 
embodiment is not limited to this. Any electronic devices are 
acceptable as long as they are provided with at least two 
electrodes Such as, for example, a diode, a resistor, or the 
like. In this case, an electronic device can have a configu 
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ration using Smaller numbers of the upper electrodes 11 to 
13, the lower electrodes 21 to 24, the via holes 17 to 20, and 
the metal wires 15 and 16. 

0064 Second Embodiment 
0065 FIGS. 2A, 2B, and 2C show a surface view, a 
Sectional side View, and a bottom view of a six-terminal 
Small Surface mount electronic device in which electronic 
elements including two transistorS 14b and 14c are mounted 
in one package. The electronic device is obtained by cutting 
a master electronic device shown in FIGS. 3A and 3B by 
dicing. 

0066 AS in the first embodiment, the thickness t of a 
ceramic substrate 32 is selected to be in a range of 0.15 to 
0.2 mm. In the ceramic Substrate 32, six via holes 17a, 17b, 
19a, 19b, 20a, and 20b having a diameter of approximately 
0.1 mm are formed. Inside these via holes, for instance, a 
conductive paste is injected to form conductors. 

0067. On the ceramic substrate 32, first to sixth upper 
electrodes 11a, 11b, 12a, 12b, 13a and 13b, and lower 
electrodes 22a, 22b, 23a, 23b, 24a and 24b are formed by 
gold plating. 

0068 To the first upper electrode 11a, a collector elec 
trode of the transistor 14b is die-bonded. To the second 
upper electrode 11b positioned So as to be separated from the 
first upper electrode 11a, a collector electrode of the tran 
sistor 14c is die-bonded. The third upper electrodes 12a and 
12b, which are positioned between the first upper electrode 
11a and the Second upper electrode 11b, are electrically 
connected to, for example, emitter electrodes of the transis 
tors 14b and 14c with metal wires 16a and 15b, respectively. 

0069. The fifth upper electrode 13a positioned so as to be 
Separated from the first upper electrode 11a is electrically 
connected to, for example, a base electrode of the transistor 
14b with a metal wire 16a. The sixth upper electrode 13b 
positioned So as to be separated from the Second upper 
electrode 11b is electrically connected to, for example, a 
base electrode of the transistor 14c with a metal wire 16b. 

0070 The upper electrodes 11a, 11b, 12a, 12b, 13a, and 
13.b on an upper surface 321 of the ceramic substrate 32 are 
electrically connected to the lower electrodes 22a, 22b, 24a, 
24b, 23a, and 23b on a lower Surface 322 of the ceramic 
Substrate 32 via the via holes 17a, 17b, 19a, 19b, 20a, and 
20b, respectively. The lower electrodes are gold-plated. 

0071. The via holes 17a, 17b, and the like are conductive 
relay members for electrically connecting the upper elec 
trodes and the lower electrodes formed on one Surface and 
the other Surface of the ceramic Substrate. 

0072 The upper surface of the ceramic substrate 32, the 
first to sixth upper electrodes 11a, 11b, 12a, 12b, 13a, and 
13b, the transistors 14b and 14c, and the metal wires 15a, 
15b, 16a, and 16b were coated with thermosetting resin 25 
for transfer molding. 

0073. The second embodiment was directed to a configu 
ration with six terminals in which two transistors provided 
with three electrodes can be connected Separately, but is not 
limited to this. For example, an integrated circuit unit Such 
as a comparator, an operational amplifier, or the like is 
allowed to be built in and its predetermined electrodes such 
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as an input terminal, an output terminal, a power terminal, 
or the like may be connected. 
0074 FIGS. 3A and 3B show a so-called master elec 
tronic device obtained before individual electronic devices 
of the present invention are formed. In this master electronic 
device, on one common ceramic Substrate 32 on which wires 
and electrodes already have been formed, for example, mxn 
pieces of integrated circuit units shown in FIG. 1 or FIG. 2, 
or those not shown in the figures are arranged in a matrix 
form. This master electronic device is coated and Sealed with 
the resin 25 for transfer molding. The master electronic 
device Sealed with the resin is cut along cutting plane lines 
33, thus forming individual electronic devices 1. In a portion 
at the periphery of the ceramic Substrate 32, a metallic thin 
film 2 is formed, which is described later. 

0075) Third Embodiment 
0.076 The following description is directed to an example 
of the method for manufacturing an electronic device of the 
present invention. Particularly, the present invention relates 
to a manufacturing method until the master electronic device 
shown in FIGS. 3A and 3B is completed. 
0077. As shown in FIG. 4, a ceramic substrate 32 is 
sandwiched between an upper mold 30 and a lower mold 31 
of a mold for transfer molding. On the ceramic substrate 32, 
upper electrodes 11 to 13 and lower electrodes 21 to 24 
already have been formed. In addition, predetermined elec 
trodes of a transistor 14 and the upper electrodes already 
have been connected electrically through wires 15 and 16. 
0078. Furthermore, via holes for electrically connecting 
the upper electrodes 11 to 13 and the lower electrodes 21 to 
24 also have been formed, which are not shown in FIG. 4. 
0079 The ceramic Substrate 32 is positioned so as to 
extend both inside and outside a cavity 38 provided on the 
upper mold 30 side. In other words, the peripheral portion of 
the ceramic Substrate 32 is allowed to extend outwards from 
the cavity and the portion extended outwards is positioned 
so as to come into contact with both the upper mold 30 and 
the lower mold 31. 

0080. In the portion that comes into contact with the 
upper and lower molds 30 and 31, a metallic thin film 2 was 
formed. The metallic thin film 2 functions as a buffer when 
the ceramic Substrate 32 is Sandwiched and compressed 
between the upper and lower molds 30 and 31. 
0081. As shown in FIG. 3A, the metallic thin film 2 was 
formed in the peripheral portion of the ceramic substrate 32 
by being Sintered at the same time the upper electrodes and 
the lower electrodes were printed to be formed with a 
conductive paste material. The material of the metallic thin 
film was tungsten and its thickneSS and width were Set to be 
20 um and 1.0 mm. 
0082 The metallic thin film 2 functioning as a buffer may 
be formed only on one of the upper Surface and the lower 
Surface of the ceramic Substrate 32. As the metallic thin 
film2, the upper electrodes 11 to 13 also can be used. That 
is to Say, the metallic thin film includes one utilizing 
electrodes. There is a difference in thickness among the 
upper electrodes 11 to 13, but the difference in thickness is 
approximately equivalent to an air vent used in the mold. 
Therefore, the thicknesses of the electrodes provide the same 
function as that of the air vent, thus enabling molding. The 
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region indicated by a broken-line circle in FIG. 4 indicates 
the electronic device 1 shown in FIG. 1. 

0083. As described above, the upper mold 30 and the 
lower mold 31 were allowed to maintain the ceramic Sub 
Strate 32 in parallel thereto, and the ceramic Substrate 32 was 
preSSurized with a predetermined pressure. After that, mol 
ten thermosetting resin 25 for transfer molding was allowed 
to flow into the cavity 38 via a runner 35 by a plunger 36. 
Thus, the ceramic Substrate 32 was coated with the resin 25 
for transfer molding (FIG. 5). 
0084. The transfer molding was carried out at a tempera 
ture of 175°C. with a molding pressure of 15 kg/cm for a 
curing time of 90 sec. 
0085 FIG. 5 shows another example of the present 
invention in which a resin film 34 is allowed to adhere to an 
inner face of the lower mold 31 of the mold for transfer 
molding. 

0086). In FIG. 5, the resin film 34 is allowed to adhere 
uniformly to the upper face of the lower mold 31 by, for 
example, an evacuation method. AS this resin film, a poly 
tetrafluoroethylene resin film having a thickness of about 
100 um was used. However, when the film has a thickness 
of at least 50 lum, a sufficient buffer effect can be obtained. 
0087. In FIG. 5, the resin film 34 was allowed to adhere 
to the inner face of the lower mold 31, but the mold to which 
the resin film 34 adheres is not limited to the lower mold. 
The resin film 34 may be allowed to adhere to the upper 
mold or to the entire inner Surfaces of the upper and lower 
molds. When a film of fluororesin such as, for example, 
polytetrafluoroethylene or the like is employed as the resin 
film 34, it is effective in terms of flexibility and heat 
resistance. 

0088. In the present embodiment, a three terminal tran 
Sistor was used. However, the present embodiment also can 
be applied to electronic devices other than that with three 
terminals. 

0089 FIG. 6 shows another example of the present 
invention in which a slide member is provided in the lower 
mold 31 of the mold for transfer molding. 
0090. In FIG. 6, a slide member 311 capable of pressing 
the ceramic Substrate 32 in its thickness direction is provided 
at least in a portion, where the ceramic Substrate 32 is 
placed, of the lower mold 31 receiving the ceramic Substrate 
32. This slide member 311 is supported by the lower mold 
31 via, for example, a coiled Spring 37 in a predetermined 
space 312 provided in the lower mold 31. 
0091. The slide member 311 is operated so that pressure 
is applied to the ceramic Substrate 32 in its thickness 
direction. In this case, the slide member 311 was provided on 
the lower mold 31 side. However, the slide member 311 may 
be provided on the upper mold side. 

0092 Fourth Embodiment 
0093 FIGS. 7A and 7B show a manufacturing apparatus 
with a mold for transfer molding according to the present 
invention. The present embodiment is different from the 
third embodiment in that the pressure applied between an 
upper mold 30 and a lower mold 31 varies corresponding to 
preSSure for injecting resin for transfer molding, i.e. the 
motion of a plunger 36 shown in FIGS. 5 and 6. 
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0094) The upper mold 30 and the lower mold 31 are 
Supported by a stopper 42 for Stroke adjustment and columns 
43. On the upper mold 30 side, a runner 35 used in injecting 
thermosetting resin 25 for transfer molding into a cavity 38, 
the plunger 36 for delivering the thermosetting resin 25 into 
the cavity 38, and a plunger pot 40 for storing the thermo 
Setting resin 25 are provided. In addition, a Servo motor 41 
is provided on the upper mold 30 side. 
0.095 The servo motor 41, which is not shown in detail 
in the figures, is equipped So as to operate at least one of the 
upper mold 30 and the lower mold 31 corresponding to the 
motion of the plunger 36. 
0096. The thermosetting resin 25 for transfer molding 
melted inside the plunger pot 40 flows through the runner 35 
by the plunger 36, thus filling the cavity 38. Inside the cavity 
38, electronic devices 1 to be sealed with the thermosetting 
resin 25 have been placed in advance. 
0097. In FIG. 7A, details of the electronic devices 1 are 
not shown. However, before being coated with the thermo 
Setting resin 25, the electronic devices 1 are in a State Similar 
to that shown in FIG. 4 used for explaining the third 
embodiment. After being coated with the thermosetting resin 
25, the electronic devices 1 are in approximately the same 
state as that shown in FIG. 3 used for explaining the third 
embodiment. 

0098. The peripheral portion of the electronic devices 1 is 
positioned So as to extend outwards from the ends of the 
cavity 38 for L1 and L2. In other words, the electronic 
devices 1 are positioned So as to extend both inside and 
outside the cavity 38. The peripheral portion of the elec 
tronic devices 1 extending for L1 and L2 comes into contact 
with both the upper mold 30 and the lower mold 31 and are 
sandwiched between them. Therefore, when for example, 
the ceramic Substrate of the electronic devices 1 is Sand 
wiched between the upper and lower molds 30 and 31, the 
peripheral portion of the electronic devices 1 are Subjected 
to pressure (indicated by an arrow X in FIG. 7B) from both 
the molds 30 and 31. When this pressure exceeds the critical 
preSSure for the ceramic Substrate of the electronic devices 
1, the electronic devices 1 are deformed or broken. 
0099 Generally, the inlet velocity of the resin varies 
depending on a resin material, a Volume of the cavity, or the 
like. However, once the resin material and the volume of the 
cavity are determined, an approximately constant inlet 
Velocity of the resin can be obtained. Thus, the time required 
for the transfer molding Step can be determined. 
0100 FIG. 8 shows a molding pattern in a transfer 
molding method of the present invention. The horizontal 
axis indicates time and the Vertical axis indicateS pressure. 
A solid line S1 indicates pressure when the plunger 36 
delivers the thermosetting resin 25 into the cavity 38. A 
broken line S2 indicateS pressure applied between the upper 
mold 30 and the lower mold 31. In order to carry out the 
transfer molding normally, the pressure indicated by the 
broken line S2 applied between the molds 30 and 31 is set 
and maintained So as to be higher than the delivery pressure 
of the plunger 36, which is indicated by the solid line S1, 
constantly, i.e. So as to have the relationship of S2>S1. 
0101 The solid line S1 shows that injection of the 
thermosetting resin 25 for transfer molding is started at the 
time T1, the filling of the resin is completed and Simulta 
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neously the preSSurization of the resin is started at the time 
T2, and pressurization packing is completed at the time T3. 
The time (T2-T1) for filling the resin is a few seconds, and 
the pressure P1 when the filling is completed is a few 
kilogram-weight. Furthermore, immediately after the 
completion of the injection (filling) of the resin (T2), in 
order to remove bubbles inside the cavity 38, a further 
preSSure of a few hundreds kilogram-weight is applied to 
pressurize the resin (to carry out the pressurization packing). 
The time (T3-T2) for the pressurization packing for remov 
ing bubbles is set to be one Second or shorter. 
0102) The time (T3-T2) for pressurizing the resin is set 
to be one second or shorter and the pressure P3 when the 
preSSurization packing of the resin is completed is 150 to 
300 kilogram-weight. 
0103) On the other hand, as shown with the broken line 
S2, a slightly higher pressure P2 than the pressure P1 for 
injecting the resin is applied between the upper mold 30 and 
the lower mold 31 at a time (TO) prior to the time T1 when 
the injection of the resin is started and is Set So that the molds 
30 and 31 can resist the pressure P1. The pressure for 
injecting the resin corresponds to the delivery pressure of the 
plunger 36. In addition, a slightly higher pressure P4 than the 
preSSure P3 required for pressurizing the resin is applied 
between the upper mold 30 and the lower mold 31 at the 
same time the pressurization of the resin is started (T2). 
0104. In this case, the pressure P4 is 200 to 400 kilogram 
weight and is set to maintain the relationship of P4-P3, thus 
excluding the State in which excessive pressure is applied 
between the molds 30 and 31 constantly. In other words, 
conventionally, the preSSure applied between the upper and 
lower molds 30 and 31 must be fixed to the highest pressure 
P4 constantly. In the present invention, however, the pres 
Sure can be varied corresponding to the preSSure for inject 
ing the resin for transfer molding, i.e. the delivery preSSure 
of the plunger 36. That is to Say, the pressure applied 
between the upper and lower molds 30 and 31 is controlled 
in the two stages of P2 and P4. Of course, the control in three 
Stages or more also is possible. 
0105. By such control and change of the pressures, exces 
Sive preSSure applied to the ceramic Substrate Sandwiched 
between the molds 30 and 31 can be reduced, thus prevent 
ing the ceramic Substrate from being deformed or broken. 
0106 The variability of the pressure applied between the 
upper mold 30 and the lower mold 31 is controlled by a 
member for varying pressure to be applied. A main compo 
nent of the member for varying pressure to be applied is a 
servo motor 41. This servo motor 41 operates the lower mold 
31 together with a lower plate 44 to which the lower mold 
31 is attached, vertically as shown by the arrow A and 
operates So that the peripheral portion of the electronic 
devices 1 comes into contact with the upper mold 31. 
Numeral 45 indicates a plate guide for guiding a lower plate 
44, and numeral 46 a base for supporting the upper mold 30 
and the lower mold 31. 

0107 The time (T2-T1) for filling the resin is allowed to 
be approximately constant as described above. Therefore, by 
measuring this time and Setting, for example, a timer or the 
like, the Servo motor 41 is controlled and the preSSure 
applied between the molds 30 and 31 for transfer molding 
can be varied in two stages from the primary pressure (P2) 
in filling the resin to the Secondary pressure (P4) in pres 
Surization packing. 
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0108. In other words, since the pressure applied between 
the molds 30 and 31 is allowed to correspond to the pressure 
for injecting the resin for transfer molding or the motion of 
the plunger 36, it is not always necessary to detect the 
preSSure for injecting the resin or the motion directly. Thus, 
the manufacturing apparatus can be simplified by controlling 
the Servo motor 41 using a timer as described above. 
0109. In the fourth embodiment of the present invention, 
as described in the third embodiment and as shown in FIG. 
4, a metallic thin film 2 may be provided in a portion with 
which the upper mold 30 and the lower mold 31 come into 
contact, thus providing a function of a buffer. In addition, as 
shown in FIG. 5, a resin film 34 may be allowed to adhere 
to a Surface for molding the resin of at least one of the upper 
mold 30 and the lower mold 31. Moreover, as shown in FIG. 
6, a slide member 311 may be employed. Of course, they 
may be combined. 
0110. In the present embodiment, the explanation was 
given using a three terminal transistor. However, the present 
embodiment also can be applied to electronic devices other 
than that having three terminals. 
0111 AS described above, according to the present inven 
tion, the ceramic substrate provided with the metallic thin 
film integrated into at least one Selected from the upper 
Surface and the lower Surface of the ceramic Substrate in its 
peripheral portion is placed So as to extend both inside and 
outside the cavity of the mold for transfer molding and the 
metallic thin film is positioned in a portion with which the 
upper mold and the lower mold of the mold come into 
contact. Therefore, even when the ceramic Substrate is 
Sandwiched and compressed between the upper and lower 
molds, the pressure applied to the ceramic Substrate is 
buffered. Consequently, no distortion force is caused, thus 
avoiding cracks or breakage in the ceramic Substrate. 
0112 According to an electronic device of the present 
invention, the adhesion between a ceramic Substrate and 
resin in reflow in mounting a printed circuit board is 
improved and the Strength of the resin also increases. 
Furthermore, the use of a ceramic Substrate with a thickneSS 
of 0.2 mm or less enables via holes with a diameter of 0.1 
mm to be formed, thus reducing the weight of the electronic 
device. Moreover, a Suitable design of the configuration of 
the mold for transfer molding enables the electronic device 
to be coated with thermosetting resin for transfer molding. 
0113 Further, according to the method of manufacturing 
an electronic device of the present invention, even when the 
ceramic Substrate has a thickness of 0.2 mm or less, resin 
molding by a transfer molding method is possible and the 
molding formation can be carried out within a certain curing 
time. Consequently, there is no difficulty in handling the 
resin, it is not necessary to take measures for eliminating 
floating dusts until the resin is cured, leaving the resin on a 
flat plate, or the like, and a long time for curing the resin also 
is not required, as in the case of using liquid resin, thus 
Shortening the process. 

0114. In the case of using liquid resin, the accuracy 
among elements must be Secured by grinding a Surface 
molded with resin in order to obtain a uniform thickness of 
the resin, and the number of electronic devices that can be 
formed on a ceramic Substrate was limited. In dicing, due to 
the irregularity in the resin Surface, it was difficult to allow 
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the resin Surface to adhere to a fixing sheet. However, the 
formation using a mold for transfer molding enables Such a 
problem to be Solved and the process to be shortened, and 
prevents electronic devices from being lost. 
0115 Furthermore, according to the method of manufac 
turing an electronic device of the present invention and the 
apparatus for manufacturing the Same, the pressure applied 
between the upper mold and the lower mold can be varied 
corresponding to the preSSure of the plunger, thus relieving 
excessive pressure applied to the Substrate of the electronic 
devices Sandwiched between the upper mold and the lower 
mold. Thus, the deformation or cracks in the Substrate of 
ceramic or the like can be prevented. 
0116. The invention may be embodied in other forms 
without departing from the Spirit or essential characteristics 
thereof. The embodiments disclosed in this application are to 
be considered in all respects as illustrative and not limiting. 
The Scope of the invention is indicated by the appended 
claims rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

What is claimed is: 
1. An electronic device in which plural Sets of electronic 

components are mounted on a ceramic Substrate and are 
Sealed and molded with thermosetting resin by transfer 
molding, 

wherein the electronic device is provided with a metallic 
thin film integrated into at least one Selected from an 
upper Surface and a lower Surface of the ceramic 
Substrate at its peripheral portion. 

2. The electronic device according to claim 1, wherein the 
metallic thin film is present on each of the upper Surface and 
the lower Surface of the ceramic Substrate. 

3. The electronic device according to claim 1, wherein the 
metallic thin film is formed by printing a metal paste on a 
green sheet of a material of the ceramic Substrate and 
Sintering it So as to integrate it into the ceramic Substrate 
when the green sheet is sintered. 

4. The electronic device according to claim 1, wherein the 
metallic thin film is tungsten. 

5. The electronic device according to claim 1, wherein the 
metallic thin film has a thickness in a range of 10 to 50 lum. 

6. The electronic device according to claim 1, wherein the 
metallic thin film has a width in a range of 1.0 to 2.5 mm. 

7. The electronic device according to claim 1, wherein the 
thermosetting resin is epoxy resin. 

8. The electronic device according to claim 1, wherein the 
thermosetting resin is coated to have a thickneSS in a range 
of 0.35 to 0.6 mm. 

9. The electronic device according to claim 1, wherein the 
ceramic Substrate has a thickness in a range of 0.1 to 0.5 mm. 

10. An electronic device obtained by dividing the elec 
tronic device according to claim 1 into individual electronic 
devices by dicing. 

11. A method of manufacturing an electronic device, 
comprising mounting plural Sets of electronic components 
on a ceramic Substrate and Sealing and molding the elec 
tronic components with thermosetting resin by transfer 
molding, 

wherein the ceramic Substrate is provided with a metallic 
thin film integrated into at least one Selected from an 
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upper Surface and a lower Surface of the ceramic 
Substrate in its peripheral portion, the ceramic Substrate 
is placed So as to extend both inside and outside a 
cavity of a mold for transfer molding, and the metallic 
thin film is positioned on a portion with which an upper 
mold and a lower mold of the mold come into contact; 
and 

the thermosetting resin for transfer molding is injected 
into the cavity, is molded, and is cured by heating. 

12. The method of manufacturing an electronic device 
according to claim 11, wherein the metallic thin film is 
present on each of the upper Surface and the lower Surface 
of the ceramic Substrate. 

13. The method of manufacturing an electronic device 
according to claim 11, wherein the metallic thin film is 
formed by printing a metal paste on a green sheet of a 
material of the ceramic Substrate and Sintering it So as to 
integrate it into the ceramic Substrate when the green sheet 
is sintered. 

14. The method of manufacturing an electronic device 
according to claim 11, wherein the metallic thin film is 
tungsten. 

15. The method of manufacturing an electronic device 
according to claim 11, wherein the metallic thin film has a 
thickness in a range of 10 to 50 um and a width in a range 
of 1.0 to 2.5 mm. 

16. The method of manufacturing an electronic device 
according to claim 11, wherein the thermosetting resin is 
epoxy resin. 

17. The method of manufacturing an electronic device 
according to claim 11, wherein conditions in molding the 
electronic components include a temperature in a range 
between 140 and 190° C. a molding pressure of 10 to 50 
kg/cm’, and a curing time of 60 to 100 sec. 

18. The method of manufacturing an electronic device 
according to claim 11, wherein a slide member is further 
provided in a portion, where the ceramic Substrate is placed, 
of at least one of the upper mold and the lower mold, and the 
Slide member is positioned So as to press the ceramic 
Substrate in its thickness direction. 

19. The method of manufacturing an electronic device 
according to claim 11, wherein a resin film is allowed to 
adhere to a Surface for molding the resin of at least one of 
the upper mold and the lower mold. 

20. The method of manufacturing an electronic device 
according to claim 11, wherein the metallic thin film is 
formed integrally at the same time an electrode on at least 
one Surface of the ceramic Substrate is Sintered. 

21. The method of manufacturing an electronic device 
according to claim 11, wherein pressure applied to at least 
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one of the upper mold and the lower mold is varied corre 
sponding to preSSure for injecting the thermosetting resin for 
transfer molding. 

22. The method of manufacturing an electronic device 
according to claim 21, wherein the preSSure applied to at 
least one of the upper mold and the lower mold is controlled 
in two stages. 

23. The method of manufacturing an electronic device 
according to claim 22, wherein at least one of the two Stages 
is used when the resin for transfer molding is injected into 
the cavity, and the other of the two stages is used after 
injection of the resin for transfer molding is completed. 

24. A method of manufacturing an electronic device, 
wherein a master electronic device obtained by the method 
according to claim 11 is divided into individual electronic 
devices by dicing. 

25. An apparatus for manufacturing an electronic device, 
comprising: 

a plunger for pressurizing thermosetting resin for transfer 
molding; 

a runner in which the thermosetting resin for transfer 
molding flows; 

a cavity into which the thermosetting resin for transfer 
molding flows, which communicates with the runner; 
and 

a mold for transfer molding including an upper mold and 
a lower mold that define the cavity, 

wherein a ceramic Substrate provided with a metallic thin 
film integrated into at least one Selected from an upper 
Surface and a lower Surface of the ceramic Substrate in 
its peripheral portion is placed So as to extend both 
inside and outside the cavity of the mold for transfer 
molding, and the metallic thin film is positioned in a 
portion with which the upper mold and the lower mold 
of the mold come into contact; and 

the thermosetting resin for transfer molding is injected 
into the cavity, is molded, and is cured by heating. 

26. The apparatus for manufacturing an electronic device 
according to claim 25, wherein the apparatus further com 
prises a member for varying pressure to be applied, the 
member varies pressure applied between the upper mold and 
the lower mold, and the member for varying pressure to be 
applied is operated corresponding to pressurization by the 
plunger. 


