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(57) ABSTRACT 

A resin seal apparatus includes a movable bottom die 
vertically moved by an elevator mechanism, a transport 
mechanism horizontally moving the movable bottom die 
having placed thereon a printed circuit board With a semi 
conductor chip mounted thereon, an intermediate die abut 
ting against a periphery of the printed circuit board When the 
movable bottom die is moved upWard, a ?lm of resin 
stretched by a ?lm stretch mechanism over the intermediate 
die and the printed circuit board, a die for a chip, pressing 
a back surface of the semiconductor chip via the ?lm of 
resin, and a top die pressing a top surface of the intermediate 
die via the ?lm of resin. This apparatus alloWs a PCB With 
a semiconductor chip mounted thereon in the form of a ?ip 
chip to be sealed With resin in a reduced period of time to 
fabricate an electronic component. 
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FIG. 1 
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FIG. 2 
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FIG. 3A 
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FIG. 5 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 10 
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FIG. 12 
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FIG. 13 
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ELECTRONIC COMPONENT, METHOD OF 
SEALING ELECTRONIC COMPONENT WITH 

RESIN, AND APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to elec 
tronic components, methods of sealing electronic compo 
nents With resin and apparatus therefor, and particularly to 
electronic components including a semiconductor chip 
mounted on a printed circuit board in the form of a ?ip chip, 
methods of sealing the same With resin and apparatus 
therefor. 

[0003] 2. Description of the Background Art 

[0004] Conventionally a semiconductor chip is mounted 
on a glass epoxy board or a similar printed circuit board 
(hereinafter referred to as a PCB) in the form of a ?ip chip 
and then sealed With resin to produce an electronic compo 
nent in such a process as folloWs: initially, a PCB With a 
semiconductor chip mounted thereon is placed on a stage. 
Then, a dispenser is used to apply a therrnosetting resin 
having liquid phase cold, such as epoxy resin, along one side 
of the semiconductor chip. The epoxy resin perrneates 
through capillarity into the entirety of a gap formed between 
the PCB and the semiconductor chip and also forms a ?llet 
along another side of the semiconductor chip. Then the resin 
is heated and cured. Thus a resin mold is formed in the gap 
betWeen the PCB and the semiconductor chip and in a region 
extending along each side of the semiconductor chip. 

[0005] Sealing a ?ip chip With resin, as conventional, 
hoWever, is disadvantageous; ?rst of all, utiliZing capillarity 
to alloW epoxy resin to permeate into the entirety of a gap 
provided betWeen a PCB and a semiconductor chip, is time 
consuming and thus increases the process time. Further 
more, the resin seal may have dimensions with insuf?cient 
precision. Such disadvantages are increasingly serious as in 
recent years electronics are reduced in Weight, thickness and 
siZe and accordingly there exists an increasing demand for 
electronic components reduced in siZe. More speci?cally, a 
PCB and a semiconductor chip have therebetWeen further 
srnaller a gap and the PCB and the semiconductor chip have 
their respective electrodes electrically connected via burnps 
further increased in number, and alloWing epoxy resin to 
permeate thus requires a long period of time. Furthermore, 
as an electronic component is reduced in siZe it is required 
to have a dimension With high precision. 

[0006] Secondly, although gradually cold, therrnosetting 
resin having liquid phase cold cures and thus varies in 
viscosity While it is used. As such, its delivery rate must be 
monitored constantly and the resin thus has a poor level of 
Workability. Furthermore, there are constraints in handling 
therrnosetting resin. For example, if therrnosetting resin 
having liquid phase cold is stored it must be stored in an 
atmosphere of no more than-40° C. and When it is used it 
must be used cold. In addition, therrnosetting resin having 
liquid phase cold is more expensive than that having solid 
phase cold Which is used in normal transfer-rnolding. 

SUMMARY OF THE INVENTION 

[0007] The present invention contemplates a high-quality 
electronic component, a method of sealing the electronic 
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component with resin in a reduced period of time and a resin 
seal apparatus, Wherein in transfer-rnolding, a liquid, ther 
rnosetting resin is introduced. 

[0008] To achieve the above object the present invention 
provides an electronic component including a printed circuit 
board, a semiconductor chip mounted on the printed circuit 
board and a bump electrically connecting the printed circuit 
board and the semiconductor chip together, and betWeen the 
printed circuit board and the semiconductor chip at a pre 
determined location there is provided a resin seal integrally. 
On at least one of a surface of the printed circuit board and 
a surface of the semiconductor chip opposite to the surface 
of the printed circuit board there is provided a protrusion 
dimensioned to protrude to have a height no more than the 
bump. 
[0009] As such in the step of sealing the chip With resin 
When rnelted resin is heated and cured if the bump softens 
the pressure received via the semiconductor chip can be 
distributed to and applied on not only the bump but the 
protrusion and the printed circuit board and the sernicon 
ductor chip Would never have a gap therebetWeen smaller in 
dimension than the height of the protrusion. This can prevent 
such defects as deformation of a softened burnp, short circuit 
betWeen adjacent bumps, and the like. 

[0010] Furthermore the present invention provides a 
method of sealing an electronic component With resin, 
Wherein a semiconductor chip mounted on a printed circuit 
board is sealed With resin to fabricate the electronic corn 
ponent, including the steps of: preparing a resin rnolding die 
divided into a main die and an intermediate die opened and 
closed, as desired, relative to the main die in arrangernent; 
setting in any of the main die at a predetermined position the 
printed circuit board With the semiconductor chip mounted 
thereon; closing the main die With the semiconductor chip 
set therein and the intermediate die together, and also 
adjoining together the intermediate die and a periphery of 
the printed circuit board in the main die to clamp the 
molding die; after the step of closing and adjoining, stretch 
ing a mold release ?lrn over a back surface of the sernicon 
ductor chip and a front surface of the intermediate die; after 
the step of stretching, closing together another rnain die and 
the intermediate die With the mold release ?lrn posed 
therebetWeen, to further clamp the molding die; pressing the 
mold release ?lrn into close contact With the back surface of 
the semiconductor chip; at the step of closing together 
another rnain die and the intermediate die and the step of 
pressing, introducing rnelted resin into a cavity and curing 
the introduced resin therein to seal With the resin the 
semiconductor chip mounted on the printed circuit board, 
the cavity being de?ned by the printed circuit board, the 
intermediate die and the mold release ?lrn; after the semi 
conductor chip is molded With resin, opening the molding 
die; and removing the mold release ?lrn stretched across the 
back surface of the semiconductor chip and the front surface 
of the intermediate die. 

[0011] Since rnelted resin introduced into a cavity is cured 
to form a resin seal, the resin seal can be formed in a shorter 
period of time than When capillarity is employed. Further 
more, the melted resin can be introduced into a cavity 
de?ned by a ?lrn of resin, the intermediate die and the 
printed circuit board and even if the melted resin has loW 
viscosity it can be prevented from entering a gap provided 
betWeen the group of dies and the intermediate die. 
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[0012] Furthermore the present invention in one embodi 
ment provides the present method With the step of closing 
another main die and the intermediate die and the step of 
pressing performed separately. 

[0013] As such the semiconductor chip can be pressed 
With appropriate pressure. Thus the bump of solder can be 
free from pressure otherWise applied more than required and 
thus softening and deforming the bump. Furthermore, With 
the ?lm of resin interposed the die for a chip can initially 
press the semiconductor chip and the top die can then press 
the intermediate die. As such, the ?lm of resin can be free of 
Wrinkle in a region de?ning the cavity. As such the resultant 
electronic component can aesthetically be less defective. 

[0014] Furthermore the present invention in a preferred 
embodiment provides the present method Wherein the inter 
mediate die and another main die are closed together by 
adjoining their respective surfaces inclined or similarly 
unleveled, as required, to alloW the dies, When closed 
together, to remove a Wrinkle of at least the mold release 
?lm stretched across the back or heat-sink surface of the 
semiconductor chip. 

[0015] As such before the dies are completely closed the 
inclinations sandWich the ?lm of resin and thus stretch it 
tight. This ensures that the ?lm of resin can be free of 
Wrinkle in a region de?ning the cavity. Thus the resultant 
electronic component can aesthetically be less defective. 

[0016] Furthermore the present invention provides the 
present method preferably further including the step of 
internally vacuuming at least the cavity before the step of 
introducing. 

[0017] The cavity previously vacuumed can receive 
melted resin With loW pressure. This alloWs less viscous 
melted resin to be used. As such, if the printed circuit board 
and the semiconductor chip have a small gap therebetWeen 
and there are also a large number of bumps the resin can 
reliably under?ll the semiconductor chip provided in the 
form of a ?ip chip. In addition the present feature can 
advantageously limit occurrence of a void in a resultant resin 
seal. 

[0018] The present invention provides an apparatus seal 
ing an electronic component With resin, Wherein a semicon 
ductor chip mounted on a printed circuit board is sealed With 
resin to fabricate the electronic component, including: a 
resin molding die divided into a main die and an interme 
diate die opened and closed, as desired, relative to the main 
die in arrangement; a PCB feed and set mechanism feeding 
and setting in any main die at a predetermined position the 
printed circuit board having the semiconductor chip 
mounted thereon; a ?rst clamp mechanism closing the main 
die With the semiconductor chip set therein and the inter 
mediate die together, and also adjoining the intermediate die 
and a periphery of the printed circuit board set in the main 
die; a ?lm stretch mechanism stretching a mold release ?lm 
over a back or heat-sink surface of the semiconductor chip 
mounted on the printed circuit board set in the main die at 
the predetermined position and over a front surface of the 
intermediate die; a second clamp mechanism closing 
together another main die and the intermediate die With the 
mold release ?lm posed therebetWeen; a resin seal mecha 
nism introducing melted resin into a cavity With the ?rst and 
second clamp mechanisms clamping the molding die, and 
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curing the introduced resin therein to seal With the resin the 
semiconductor chip mounted on the printed circuit board, 
the cavity being de?ned by the printed circuit board, the 
intermediate die and the mold release ?lm; and a PCB 
transport mechanism transporting a resin-molded product 
from the predetermined position in the main die of the 
molding die opened to output the resin-molded product from 
the molding die. 

[0019] The present apparatus can introduce melted resin 
into the cavity and cure it therein to form a resin seal. As 
such, the present apparatus can provide the resin seal in a 
shorter period of time than When capillarity is employed. 
Furthermore, the melted resin is introduced into the cavity 
de?ned by the ?lm of resin, the intermediate die and the 
printed circuit board and if the melted resin has loW viscosity 
it can be prevented from entering a gap provided betWeen 
the group of dies and the intermediate die. 

[0020] The present invention in a preferred embodiment 
provides the present apparatus further including a die for a 
chip, pressing the mold release ?lm into close contact With 
the back surface of the semiconductor chip, i.e., a heat-sink 
surface thereof. 

[0021] Thus the semiconductor chip can be pressed With 
appropriate pressure. As such, the bump can be free from 
pressure otherWise applied more than required and thus 
softening and deforming the bump When the introduced 
melted resin is heated and cured to form a resin seal. 

[0022] Furthermore the present invention provides the 
present apparatus preferably further including a portion 
provided to remove a Wrinkle of at least the mold release 
?lm stretched across the back surface of the semiconductor 
chip mounted on the printed circuit board. The portion 
corresponds to the intermediate die and another main die 
each having a surface unleveled, as required, adjoined each 
other to remove the Wrinkle of the mole release ?lm. 

[0023] As such before the dies are completely closed the 
inclinations sandWich the ?lm of resin and stretch it tight. 
This ensures that the ?lm of resin can be free of Wrinkle in 
a region de?ning the cavity. Thus the present apparatus can 
provide an aesthetically less defective electronic component. 

[0024] The present invention in another preferable 
embodiment provides the present apparatus further includ 
ing a vacuum mechanism vacuuming the cavity. 

[0025] The cavity previously vacuumed can receive 
melted resin With loW pressure. This alloWs less viscous 
melted resin to be used. As such, if the printed circuit board 
and the semiconductor chip have a small gap therebetWeen 
and there are also a large number of bumps the apparatus still 
can reliably under?ll With the resin the semiconductor chip 
provided in the form of a ?ip chip. In addition the present 
feature can advantageously limit occurrence of a void in a 
resultant resin seal. 

[0026] The present invention provides a method of intro 
ducing resin for a ?ip chip, the ?ip chip being formed of a 
semiconductor chip and a printed circuit board connected 
together via a bump, the ?ip chip being set in a resin molding 
die at a predetermined position, the resin being introduced 
into a gap provided betWeen the semiconductor chip and the 
printed circuit board, comprising the steps of: With the 
printed circuit board and the semiconductor chip each hav 
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ing a surface covered With a mold release ?lm, ?tting the 
semiconductor chip into a cavity of the molding die to set the 
semiconductor chip therein; adjoining opposite parting sur 
faces of the molding die together to close the molding die; 
introducing ?uid pressure into the cavity and exerting the 
?uid pressure via a mold release ?lm onto at least a member 
attaching surface of the semiconductor chip in the cavity to 
press the mold release ?lm into close contact With the 
member attaching surface; after the mold release ?lm is 
pressed into close contact With the member attaching sur 
face, pressuriZing and thus introducing a molding source 
material of resin into the cavity to cover With the resin a 
surface of the semiconductor chip excluding at least the 
member attaching surface and ?ll With the resin a gap 
provided betWeen the semiconductor chip and the printed 
circuit board. 

[0027] As such, the resin can be efficiently introduced into 
and thus ?ll a gap provided in the ?ip chip betWeen the 
semiconductor chip and the printed circuit board. Thus not 
only can productivity be increased but the present feature 
can effectively prevent melted source material of resin from 
adhering to the semiconductor chip on a member attaching 
surface thereof, such as a heat sink, When the resin is 
introduced to ?ll the gap betWeen the semiconductor chip 
and the printed circuit board. 

[0028] The present invention in one embodiment provides 
the method of introducing resin for a ?ip chip, Wherein in the 
step of introducing, the ?uid is gas applying pressure toWard 
a surface of the semiconductor chip via the mold release ?lm 
to press the mold release ?lm into close contact With the 
semiconductor chip at at least the member attaching surface. 

[0029] Furthermore the present invention in another 
embodiment provides the method of introducing resin for a 
?ip chip, Wherein in the step of introducing, the ?uid 
pressure is pressure applied to mold resin, the pressure 
applied to mold resin being applied toWard a surface of the 
semiconductor chip via the mold release ?lm to press the 
mold release ?lm into close contact With the semiconductor 
chip at at least the member attaching surface. 

[0030] Furthermore the present invention in a preferable 
embodiment provides the method of introducing resin for a 
?ip chip, Wherein in the step of introducing, the ?uid 
pressure is adapted to be adjustable to correspond to pres 
sure applied to introduce resin in the step of pressuriZing and 
introducing. 

[0031] Furthermore the present invention provides the 
method of introducing resin for a ?ip chip, Wherein the step 
of pressuriZing and introducing preferably includes the step 
of internally vacuuming a portion to be ?lled With resin, 
including at least a die cavity. 

[0032] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] 
[0034] FIG. 1 is a cross section of an electronic compo 
nent in a ?rst embodiment of the present invention; 

In the draWings: 
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[0035] FIG. 2 is a cross section of a resin seal apparatus 
of the ?rst embodiment in a closed position; 

[0036] FIGS. 3A-3C are cross sections illustrating a pro 
cess provided by the FIG. 2 apparatus from the step of 
moving an intermediate die through the step of moving a top 
die doWnWard; 

[0037] FIGS. 4A-4C are cross sections shoWing a process 
provided by the FIG. 2 apparatus from the step of intro 
ducing melted resin through the step of outputting an 
electronic component; 

[0038] FIG. 5 is a cross section of a resin seal apparatus 
in a second embodiment of the present invention in a closed 
position; 
[0039] FIG. 6 is a cross section of a resin seal apparatus 
in a third embodiment of the present invention in a closed 
position; 
[0040] FIG. 7 is a cross section shoWing a condition 
immediately before introducing melted resin into a cavity in 
sealing With resin an electronic component in a fourth 
embodiment of the present invention; 

[0041] FIG. 8 is a cross section shoWing a condition 
before closing a resin seal apparatus in a ?fth embodiment 
of the present invention; 

[0042] FIG. 9 is a cross section shoWing a condition after 
closing a resin seal apparatus in a siXth embodiment of the 
present invention; 

[0043] FIG. 10 illustrates a general con?guration of a 
resin seal apparatus shoWn in FIG. 9; 

[0044] FIG. 11 is a vertical cross section schematically 
shoWing a main portion of a resin receiving die in a seventh 
embodiment of the present invention, opened, With a mold 
release ?lm and a ?ip chip interposed before resin is 
introduced and molded, as seen in a developed vieW; 

[0045] FIG. 12 is a vertical cross section enlarging the 
main portion of the resin receiving die of the seventh 
embodiment, for illustrating an effect of introducing and 
molding resin; 

[0046] FIG. 13 is a partially notched, front vieW of a ?ip 
chip after it is molded With resin introduced into the die of 
the seventh embodiment; and 

[0047] FIG. 14 is a vertical cross section of the main 
portion of the die of the seventh embodiment, opened, With 
a mold release ?lm and a ?ip chip interposed before resin is 
introduced and molded, as seen in a developed vieW, for 
illustrating another effect of introducing and molding resin. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0048] First Embodiment 

[0049] A ?rst embodiment of the present invention pro 
vides an electronic component, as described With reference 
to FIG. 1. The present embodiment provides an electronic 
component 5 including a PCB 1 formed for eXample of glass 
epoXy and a semiconductor chip mounted on PCB 1. PCB 1 
and semiconductor chip 2 have their respective electrodes 
(not shoWn) electrically connected together via a bump 3 
formed for eXample of solder. PCB 1 and semiconductor 
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chip 2 have therebetWeen a gap provided With a resin seal 
covering a side surface of semiconductor chip 2 While 
exposing a back surface of semiconductor chip 2, i.e., a 
surface thereof free of bump 3 connected thereto. Resin seal 
4 is formed by introducing and curing melted resin in a 
cavity (not shoWn) de?ned by closing a molding die (not 
shoWn) to contain semiconductor chip 2. PCB 1, semicon 
ductor chip 2, bump 3 and resin seal 4 together con?gure 
electronic component 5. 

[0050] Reference Will noW be made to FIG. 2 to describe 
a resin seal apparatus sealing the FIG. 1 electronic compo 
nent With resin. 

[0051] The present resin seal apparatus, as shoWn in FIG. 
2, includes a top die 6 and a bottom die 7 con?guring a group 
of resin sealing dies. BetWeen top die 6 and bottom die 7 
there exist intermediate dies 8A and 9A laterally advancing 
and retreating, as desired, and contacting an upper peripheral 
surface of PCB 1 When the intermediate die advances. A 
resin ?lm 10 is stretched tight in contact With an upper 
surface of intermediate die 8A and that of intermediate die 
9A and a back surface of semiconductor chip 2. Bottom die 
7 is provided With a recess 11 receiving PCB 1. A cavity 12 
is a space de?ned by PCB 1, intermediate dies 8A and 9A 
and resin ?lm 10. It receives semiconductor chip 2, although 
spaced, as predetermined, from a side surface of semicon 
ductor chip 2. Intermediate die 8A is provided With a gate 13 
introducing melted resin (not shoWn) into cavity 12, and a 
resin channel 14 passing the melted resin toWard gate 13. 
Intermediate die 9A is provided With an air vent 15 com 
municating With cavity 12. 

[0052] Although not shoWn in FIG. 2, the present resin 
seal apparatus also includes a pot accommodating a solid, 
resin tablet and a plunger exerting pressure on melted resin 
produced by heating the resin tablet to feed the melted resin 
to resin channel 14. There are also provided a ?lm stretch 
mechanism having a reel and driver to feed and stretch resin 
?lm 10 tight and Wind up the ?lm used. In addition, there is 
also provided a transport mechanism provided to suck an 
electronic component sealed With resin, extract it from 
recess 11 and transport it to a predetermined position. 

[0053] The FIG. 2 apparatus operates as described With 
reference to FIGS. 3A-4C. FIGS. 3A-3C are cross sections 
shoWing process steps provided by the present resin seal 
apparatus, from the step of moving the intermediate dies 
through the step of moving the top die doWnWard. 

[0054] Initially, as shoWn in FIG. 3A, With top die 6 and 
bottom die 7 opened, PCB 1 With chip 2 mounted thereon via 
bump 3 is placed in recess 11. Then, intermediate dies 8A 
and 9A moves along the bottom die 7 parting plane toWard 
semiconductor chip 2. 

[0055] Then, as shoWn in FIG. 3B, intermediate dies 8A 
and 9A contact PCB 1 on an upper peripheral surface thereof 
and stop to be spaced, as predetermined, from a side surface 
of semiconductor chip 2 and resin ?lm 10 is then moved 
doWnWard. 

[0056] Then, as shoWn in FIG. 3C, With resin ?lm 10 
brought into contact With a back surface of semiconductor 
chip 2 and an upper surface of intermediate die 8A and that 
of intermediate die 9A and also stretched tight, top die 6 
moves doWnWard to clamp top die 6 and bottom die 7 
together. 
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[0057] Reference Will noW be made to FIGS. 4A-4C to 
describe a process provided by the resin seal apparatus of the 
present embodiment, from the step of introducing melted 
resin through the step of extracting an electronic component. 

[0058] As shoWn in FIG. 4A, With top die 6 pressing the 
top surfaces of intermediate dies 8A and 9A and the back 
surface of semiconductor chip 2 With resin ?lm 10 posed 
therebetWeen, a plunger (not shoWn) is used to introduce 
melted resin into cavity 12 via resin channel 14 and gate 13, 
as indicated by the arroW in the ?gure. As the melted resin 
is introduced, the air in cavity 12 is exhausted, output from 
cavity 12 via an air vent. 

[0059] Then, the dies are heated to heat the melted resin in 
cavity 12 for example to approximately 175° C. and cure the 
resin to form resin seal 4. Then, as shoWn in FIG. 4B, top 
die 6 moves upWard to open top die 6 and bottom die 7 and 
resin ?lm 10 is moved upWard and thus removed from the 
back surface of semiconductor chip 2 and the top surfaces of 
intermediate dies 8A and 9A. Furthermore, intermediate dies 
8A and 9A move along the parting plane of bottom die 7 
aWay from resin seal 4. 

[0060] Then, as shoWn in FIG. 4C, a chuck 16 moves and 
it is thus positioned on electronic component 5. Chuck 16 
sucks electronic component 5 via a sucking tubing 17, 
extracts electronic component 5 from recess 11 and trans 
ports electronic component 5 to a predetermined position, 
such as a tray. 

[0061] Thus the present embodiment provides an elec 
tronic component including resin seal 4 transfer-molded and 
exposing a back surface of semiconductor chip 2. As such, 
melted resin introduced into cavity 12 can cure to alloW 
completed resin seal 4 to have dimensions With signi?cantly 
satisfactory and constant precision. Since semiconductor 
chip 2 has an exposed back surface it can provide an 
enhanced heat sink effect When electronic component 5 is 
used. 

[0062] Furthermore, the present embodiment can provide 
a resin seal method and apparatus employing transfer 
molding to exert pressure on melted resin to introduce the 
resin into cavity 12 so as to provide a resin seal in a reduced 
period of time. 

[0063] Furthermore, melted resin is introduced into and 
thus cures in cavity 12 de?ned by intermediate dies 8A and 
9A and resin ?lm 10 and thus formed to contain semicon 
ductor chip 2. As such, if less viscous resin is used to ensure 
that melted resin is introduced into a gap provided betWeen 
PCB 1 and semiconductor chip 2, the melted resin does not 
ingress into the gaps provided betWeen top die 6 and 
intermediate dies 8A and 9A. 

[0064] Furthermore, an inexpensive, solid resin tablet that 
is heated, melted can be used. As such, the source material 
can be readily stored and handled to facilitate controlling its 
viscosity in the process and also reduce the cost for the 
material. 

[0065] Second Embodiment 

[0066] Reference Will noW be made to FIG. 5 to describe 
a resin seal apparatus and method in a second embodiment 
of the present invention. In the present embodiment, top die 
6 has a throughhole provided With a die 18 for a chip 
operating independently of top die 6. 
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[0067] The FIG. 5 apparatus operates as follows: initially, 
With resin ?lm 10 stretched tight over a back surface of 
semiconductor chip 2 and a top surface of intermediate die 
8A and that of intermediate die 9A, die 18 for a chip moves 
doWnWard to press the back surface of semiconductor chip 
2 With resin ?lm 10 posed therebetWeen. Then, top die 6 
moves doWnWard to press the top surfaces of intermediate 
dies 8A and 9A With resin ?lm 10 posed therebetWeen. 

[0068] The present embodiment can provide a resin seal 
apparatus that is not only as effective as the ?rst embodiment 
but also effective as folloWs: 

[0069] First of all, semiconductor chip 2 has its back 
surface pressed by die 18 for a chip that is provided 
independently of top die 6 pressing the top surfaces of 
intermediate dies 8A and 9A. As such, semiconductor chip 
2 can be pressed With appropriate pressure. As such, solder 
bump 3 can be free from pressure otherWise applied more 
than required and thus softening and deforming the bump 
When melted resin that is introduced is heated to approXi 
mately 175° C. and cured to form resin seal 4. 

[0070] Furthermore, With resin ?lm 10 interposed, die 18 
for a chip can presses semiconductor chip 2 before top die 
6 presses intermediate dies 8A and 9A. As such, resin ?lm 
10 can be free of Wrinkle in a region de?ning cavity 12. Thus 
the electronic component can aesthetically be less defective. 

[0071] Third Embodiment 

[0072] Reference Will noW be made to FIG. 6 to describe 
resin seal apparatus and method in a third embodiment of the 
present invention. In the present embodiment, intermediate 
dies 8B and 9B have an inclination 20 and top die 19 has a 
parting surface facing inclination 20 and provided With an 
inclination 21. Inclinations 20 and 21 are provided annularly 
to surround semiconductor chip 2. Inclinations 20 and 21 are 
positioned and angled to alloW resin ?lm 10 to be sand 
Wiched betWeen inclinations 20 and 21 When the dies are 
clamped. 

[0073] In the FIG. 6 apparatus operation, immediately 
before the dies are completely clamped, as top die 19 moves 
doWnWard inclinations 20 and 21 sandWich and thus stretch 
resin ?lm 10 tight. This ensures that resin ?lm 10 can be free 
of Wrinkle in a region de?ning cavity 12. Thus the electronic 
component can aesthetically be further less defective. 

[0074] Fourth Embodiment 

[0075] The present invention in a fourth embodiment 
provides an electronic component, as described With refer 
ence to FIGS. 7 and 8. 

[0076] With reference to FIG. 7, an electronic component 
includes PCB 1 having a top surface provided With a 
protrusion 22. Protrusion 22 is formed of a material Which 
does not soften at a temperature applied to heat and thus melt 
solder bump 3 in the step of mounting semiconductor chip 
2 onto PCB 1 via bump 3 nor at a temperature applied to heat 
and cure melted resin in the step of sealing the chip With the 
resin. Protrusion 22 is dimensioned to protrude to be level 
With or slightly loWer in height than bump 3. 

[0077] Protrusion 22 is provided for eXample by process 
ing PCB 1, as folloWs: more speci?cally, on PCB 1 in a 
region free of any Wiring pattern at a dummy pattern formed 
of Cu, Cu is plated to have a predetermined thickness and 
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thus adheres thereto to provide protrusion 22. Alternatively, 
a refractory source material of resin, such as polyimide, that 
is previously formed in a lattice may be placed on PCB 1. 
Alternatively, a refractory source material of resin may be 
screen-printed on PCB 1 in the form of a lattice. 

[0078] As such, if in the step of sealing semiconductor 
chip 2 With resin When melted resin is heated and cured 
bump 3 softens, the pressure received by bump 3 via 
semiconductor chip 2 is also distributed to and thus applied 
on protrusion 22, and the gap betWeen PCB 1 and semicon 
ductor chip 2 Would never be smaller than the height of 
protrusion 22. This can prevent softened bump 3 from 
deforming and, in the Worst case, short-circuiting With 
adjacent bump 3. 

[0079] While as described in the present embodiment 
protrusion 22 is provided on PCB 1, alternatively or in 
addition thereto protrusion 22 may be provided on a surface 
of semiconductor chip 2 that is provided With bump 3. 

[0080] Fifth Embodiment 

[0081] Reference Will noW be made to FIGS. 3A-3C, 
4A-4C and 8 to describe a resin seal apparatus and method 
in a ?fth embodiment of the present invention. FIG. 8 is a 
cross section of the resin seal apparatus of the present 
embodiment before it is closed. In the present embodiment, 
a vacuum mechanism is provided to vacuum cavity 12. 

[0082] In the present embodiment, as shoWn in FIG. 8, 
bottom die 7 is provided With an eXhaust tubing 23 con 
nected to a vacuum pump (not shoWn), and PCB 1, inter 
mediate dies 8A and 9A and resin ?lm 10 together de?ne a 
closed space 24. 

[0083] The resin seal apparatus of the present embodiment 
operates, as folloWs: initially, With reference to FIG. 3A, 
before intermediate dies 8A and 9A are moved, resin ?lm 10 
is brought into contact With a back surface of semiconductor 
chip 2 and a top surface of each of intermediate dies 8A and 
9A. Then, closed space 24 is vacuumed via exhaust tubing 
23. Then, intermediate dies 8A and 9A are moved to form 
cavity 12 as shoWn in FIG. 3C and the apparatus thereafter 
operates as shoWn in FIGS. 4A-4C. 

[0084] Thus, cavity 12 previously vacuumed receives 
melted resin at loW pressure. This alloWs less viscous melted 
resin to be used. As such, the present embodiment ensures 
under?ling semiconductor chip 2 in the form of a ?ip chip 
if PCB 1 and semiconductor chip 2 have a small gap 
therebetWeen and there are also a large number of bumps 3. 
In addition the present embodiment can also limit occur 
rence of a void in the resin seal. 

[0085] Sixth Embodiment 

[0086] Reference Will noW be made to FIGS. 9 and 10 to 
describe a resin seal apparatus and method in a siXth 
embodiment of the present invention. 

[0087] The present embodiment provides a resin seal 
apparatus, as shoWn in FIG. 9, including intermediate dies 
8C and 9C ?Xed in contact With a periphery of PCB 1, and 
also including a movable bottom die 25 mounting PCB 1 
thereon and capable of ascending and descending, a plunger 
26 pushing and thus introducing melted resin (not shoWn) 
into cavity 12, a sealing block 27 provided to seal cavity 12 












