
SPECIFICATION 

Mounting method of semiconductor element 

TECHNICAI,. FIELD 

The present invention relates to. a mounting method of 

semiconductor element for mounting a flip chip type semiconductor 

element on a circuit board of semiconductor element at high 

reliability and high density. 

BACKGROUND ART 

Conventional mounting methods of semiconductor element are 

described below by referring to the d_rawings. 

(Prior art 1) 

Fig. 16 is a sectional view of mounting. a semiconductor . 

element on a circuit board in prior art 1. 

In Fig. 16, reference numeral 1 is a semiconductor element, 

an electrode 2 is formed on the semiconductor element 1, and a 

protruding bump (metal ball bump) 15 made of gold, copper, aluminum, 

solder or the like is formed ·on the electrode 2 by wire bonding 

method. 

Reference numeral 4 is a cir~uit board made of an insulating 

substrate, and a copper foil 5 to be used as wiring_ is formed on 
. . 

this circuit board 4, and a copper-plated external electrode 

terminal 6 is formed on the circuit board 4. To conduct within the 
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circuit board, a hole 6 formed in the circu,it board 4 is. filled with 

conductive paste 7. 

Reference numeral 22 is a conductive paste (conductive 

ad~esive) having conductive powder of silver, gold, nickel, carbon 

or the like-dispersed uniformly on phenol or epoxy resin. The 

external electrode terminal ·6 of the circuit board 4 and the 

electrode 2 of the semiconductor element 1 are electricaliy 

connected with each other through the protruding bump 15. The space 

between the circuit board 4 and semiconductor element 1 is filled 

with epoxy resin 20. 

A mounting method· of thus constituted semic.onductor device 

· is described below. 

The conductive paste 22 is transferred on the protruding 

bump 15 formed on each electrode 2 of the semiconductor element 1 by 

· transfer method, it is mounted so that the protruding bump 15 may -

coincide with the external electrode terminal 6 of the circuit board 
·. . ' . . 

4 to be mounted, and .then it is heated to cure the conductiv~ paste 

22. In this way, the electrode 2 of the semiconductor element 1 

· and· the external electrode terminal 6· of the. circuit board 4 are 

electrica_lly connected. After the connectio.n, the spaqe between the 

semiconductor element 1 and;circuit board 4 is filled with the epoxy 

resin 20, and by mak_ing use of the shrinking force of its curing, 

continuous contact of the conductive powder of the conductive paste 

22 is obtained, so that electrical and mechanical reliability is 

assured. 
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(Prior art 2) 

Fig_. 17 is a se.ctional view of mounting a semiconductor 
. , 

element on a circuit board in prior art 2. Same parts as in the 

constitution in· Fig. 16 are identified with same ·reference numerals 

and their explana~ion is. om_i tted • 

.In Fig! 17, reference numeral 23 is· a metal bump formed on 

an electrode 2 by electric plating method, and the metal bump 23 is, 

for example, plated with copper and further plated with gold 24. 

Reference numeral 25 is an external electrode terminal, and 16 is 

a passivation film for protecting the active surface of the 

semiconductor element 1. 

A mounting ·method of· thus· constituted semiconductor device 

is described below. 

The conductive paste 22 is transferred on the metai bump 

. 2~. formed on each electrode 2 of the semiconductor element 1 by_ 

transfer method, it is mounted so that the met~l bump 23 may 

coincide with the external electrode terminal 25 of the circ~it 

board 4 to be mounted, and then it is heated to cure the conductive 

paste 22. · In this way, the electrode 2 of the semiconductor element 

·1 and the external electrode terminal 25 of the circuit board 4 are 

electrically connected.· After the connection, the space bet,een the 

semiconductor element· .I and circuit board 4 i.s filled with the epoxy 

resin 20, and by making use of the shrinking force of its curing, 

continuous contact of the conductive powder of the conductive 

paste 22 is obtained, so that electrical and mechanical reliability 
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is.assured. 

(Prior art 3) 

Fig. 18 is a sectional view of mounting-a semiconductor 

element on a circuit board in prior art 3. Same parts as· in the. 

constitution in Fig. 16 and Fig. 17 are identified with same 

reference numerals and their explanation is omitted. . . 

In Fig. 18, reference numeral 3 is a protruding bump 

(protruding electrode) formed on an electrode 2 by plating method, 

· and 26 is an insulating adhesive film, and conductive particles 27 

of nickel, solder, carbon, or the like are uniformly dispersed in 

the insulating adhesive film 26. 

A mounting method of thus constituted semiconductor device 

is described below. 

The insulating adhesive film 26 is positioned betwee~ the 

_semiconductor element 1 and external electrode terminal 25 of the 

circuit board 4, and heated and pressurized simultaneously. As a 

result, the adhesive fllm 26 is melted to flow into the spac~ in the 

electrode 25, the conductive particles Z"l are fixed and held by the 

protruding pump 3.and external electrode terminal 25, so that the 

protrudi~ bump 3 and external electrode terminal 25·conduct. In 

the space, on the other hand, the conductive part_icles 27 remain 

dispersed in the adhesive, and the iµsulation is maintained. The 

adhesive film 26 is cured when cooled, and the semiconductor element 

1 and circuit board 4 are fixed, and the connection reliability is 

assured. 

-4-



In the mounting method of semiconductor element in prior art 

1 (or prior art 2), however, as shown in Fig. 19, when transferring 

the conductive paste film 28 on the.protruding bump 15 by transfer 

method and joining the blimp 15 to the.external electrode 6 of the 

circuit·-board 4,. it is hard to control the amount of _the conductive 

paste 22 to be transferred, and if the amount of the paste 22 

is slightly excessive, a short circuit 30 may be formed in the 

electrode 2 by the conductive paste 22. Or if the circuit board 4 

is slightiy warped, the electrode 2 of ·the semiconductor element·! 

and the external electrode terminal 6 of the circuit board 4 do not 

contact with each other through the conductive paste.22, and it is 

electrically open between the electrode 2 and external electrode 

terniinal 6. 

Further, as shown in ·Fig. 20, when filling the space between · 

the semiconductor element 1 and circuit board 4 with epoxy resin 20, 

the epoxy resin 20 contained in. a syringe 31 is inje_cted from the 

periphery of the semiconductor element 1, and it takes more ~han 10 

minutes to inject, and it was a bottleneck for shortening the cycle 

time of product~on line of semiconductor element 1. · 

In the mounting method of semiconductor element in prior art 

3, since conduction is achieved by fixilig and holding the conductive · · 

particles 27 between the electr9de 2 pf the semiconductor element 1 
. . 

and electrode 25 of the circuit board 4, if the cireuit board 4-is 
.. ' . . . 

slightly warped or cuI'Ved A.as shown in Fig. 21, the·conductive 

particles 27 remain.dispersed In the:adhesive 26, and the protruding 

-5-



"-" 

bump 3 of the semiconductor element 1 and the electrode 25 of the 

circuit board 4 do not contact with each other, and hence it is 

· electrically open between the protruding bump 3 and electrode 25. 

In the mounting method of prior art 3, incidentally, it is applied 

to a glass substrate which. is hardly warped or curved, and 'is. not 

applied to resin substrate. 

It is hence an object of the. invention to present a mounting 

method of semiconductor element free from· occurrence of defects 

such as short circuit or open state between electrodes, capable 

of mountirig at high electric reliability, curtailing the time 

substantfal ly in the ·sealing process, . 'and shortening the cycle time 

of semiconductor production line. 

DISCLOSURE OF THE·INVENTION 

. To achieve the above .object, the mounting method of 
. . . 

semiconductor element of the invention comprises a step of forming 

a hole in a pos.ition of a circuit board for connecting a circuit of . . - . 
. . 

the circuit board and an electrode of a semiconductor element, a 

. ·step of filling the hole·with a conductive paste for forming an . . 

external electrode terminal, a step of forming a ·protruding.bwnp on 

the· electrode of the semiconductor element, a step of positioning 

the external electrode terminal and the protruding bump formed on 

the electrode of the semiconductor element, ~d a .step of pressing 

the semiconductor element to contact between the conductive paste -in 

the hole and the protruding bump, thereby electrically connecting 
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the electrode of the semiconductor element and the-external 

electrode terminal of the circuit l:>oard. 

In this mounting method of semiconductor element,. the 

conductive paste charged in the hole of the circuit board and the 

protruding bump formed on the electrode of the semiconductor element 

·are brought to contact with each other, and the electrode of the 

semiconductor element and the external electrode terminal of the 

circuit board are electrically connected, so that mounting of high 

electrical reliability is achieved without causing defects such as 

short circuit or open state between the electrodes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. _1 ·is a junction sectional view· of a semiconductor 

element apd a circuit board after mounting in embodiment 1 of the. 

invention. 

Fig. 2 is a diagram showing mounting step~ sequentially in 

' 
embodiment 1 of the invention. 

Fig. 3 is a junction sectional view of a semiconductor 

element and a ·circuit board after mounting in embodiment 1 of .the 

invention.· 

Fig. 4 is a junction sectional view of a semiconductor 

element anq a circuit·boa~d after mounting· in embodiment 1 of the· 

invention. 

Fig. 5 is a diagram showing steps of wire bonding method 

sequentially in embodiment 2 of the invention. 
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Fig. 6 is a side view of a protruding bump -formed by the 

wire bonding method in embodiment 2 of the invention. 

Fig. 7 _is a side view of a two-stage .protruding bump formed 

__ by the wiring bonding method in embodiment 2 of the invention. 

_Fig. 8 is a diagram showing mounting steps sequentially in 

embodiment _2 of the invention. 

Fig. 9 is a diagram showing mounting steps sequentially in 

embodiment 3 of the invention. 

Fig. 10 is a diagram showing mounting steps sequentially in 

embodiment 4 of the invention. 

Fig. 11 is a diagram showing mounting steps sequentially in 

embodiment 5 of the invention. 

·Fig •. 12 is a diagram showing mounting steps sequentially in 

embodiment 6 of the invention. 

Fig. 13 is a junction sectional view of a semiconductor 

element and a circuit board after mounting in.embodiment 6 of the· 

'invention. 

Fig. 14 is a diagram showini mounting steps sequentially in 

embodiment 7 of the invention. 

Fig~ 15 is a diagram showing mounting steps sequen~ially in 

embodiment 8 of the invention. · 

Fig. _16 is a junction sectional view of a semiconductor 

· element and a circuit board after mounting. in a conventional 

mounting method of semiconductor, element. 

Fig. 17 is a junction sectional view of a semiconductor 
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element and a circuit board after mounting in a conventional 

mounting method of semiconductor element. 

Fig. 18 is a junction sectional view of a semiconductor 

element and a circuit board after mounting in a conventional 

mounting method of semiconductor element. 

Fig. 19 is a diagram showing conventional mounting steps 

sequentially. 

Fig. 20 is a diagram for explaining a problem.of a 
conventional mounting method. 

Fig. 21 is a diagram for ·explaining a problem of a 

conventional mounting method. 

BEST MODE FOR CARRYING OUT THE INVENTION 

. The invention as set forth in claim 1 is a mounting method 

of ~emiconductor element comprising· a step of fanning a hole in a 

position of a circuit board for connecting a circuit of the circuit 

· board·and an electrode of a semiconductor element, a step of.filling 

the hole.with a conductive paste for forming an external electrode 

.tenninal, a step of fonning a protruding bump on the electrode of 

the semiconductor.element, a 'step of positioning the external 

electrode terminal and the protruding bump formed on the electrode 

of the· semiconductor element, arid a step of pressing the 

semiconductor element to contact between the conductive paste in 

the hole and the protruding bump, thereby electrically connecting 

the electrode of the semiconductor.element and the external 
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electrode terminal of the circuit board. According to this method, 

the protruding bump contacts with the conductive paste in the hole 

of the circuit board, and is electrically connected, and hence open 

state or short circuit does.not occur •. 
' 

The invention as set forth in claim 2 relates to a mounting 

method of semiconductor. element of claim 1, in which the protruding 

bump formed on the electrode of the semiconductor element is a metal 

ball bump formed by wire bonding method. When the protruding bump 

is formed by electric plating method, the height of the formed bump 

is about 25 microns at maxi~um, whereas the wire bonding method can 

form the bump as high as 50 microns or more, sq that the amount of 

the bump filled with.the conductive paste in the hole in the circuit 

board increases, and mounting of higher· reliability is realized. 

The invention as set forth in claim 3-relates to a mounting 

method of semiconductor element of claim 1 or 2, ·whieh further 

comprises a step of, after pressing the semiconductor element to 

contact between the conductive paste charged in the hole of ~he 

circuit board and the protruding bump on the electrode of the 

semiconductor element, heat.ing at least one of the .semiconductor 

element and the circuit board-by a heating tool, thereby curing the 

conductive paste. By curing the conductive paste, fixing· of t_he 

semiconductor element and circuit board is stronger, and the 

junction is· higher in _rel.iability •. Moreover, as compared with the 

conventional. curing of. the. conductive pa_ste in batch process by 

putting the module in an oven, it can be done simultaneously with 
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joining in the same equipment in the method of the invention, so 

that the cycle time of production line of semiconductor element can 

be shortened~ 

The invention ~s set forth in claim 4 relates to a mounting 

- method of semiconductor element of any·one of claims I to 3, which 

further comprises a step of, after connecting the electrode of the 

semiconductor element and the external electrode terminal of the 

circuit board, pouring an epoxy resin into the space between the 

semiconductor element and the circuit board, and sealing. Since 

the active surface of the semiconductor element.and the electrode 

surface are protected by the epoxy resin, the reliability of 

connection is further increased • 

. The invention as set forth in claim 5 is a mounting method. 

of semiconductor element comprising a step of forming a hole in a 

position of a circuit board for connecting a circuit of the circuit 

board and an electrode· of a semiconductor element, a step of filling 

the hole with a conductive paste for forming an external ele~trode 

terminal, a step of forming a protruding bump on the electrode of 

the semiconductor element, a step of disposing an adhesive sheet 

having a·thermosetting resin, a thermoplastic· resin, ·or a mixed· 

: thermosetting and thermoplastic _resin, on ihe ci.rcuit board forming . 

the external electrode terminal or the protruding bump of the 

semiconductor element, a: step of positioning the· external electrode 

terminal and the protruding bump .formed on the electrode of the 

semiconductor element, a step or pressing the semiconductor element 
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to break through the adhesive sheet by the protruding bump so as to 

contact between the conductive paste in the hole and the protruding 

bump, thereby electrically connecting the electrode of the 

semiconductor element and the external electrode terminal of the 

circuit board, and a step of he~ting the semiconductor element by a 

heating. t!ool to melt Eµid cu~e. th~ ~dliesive s.,_eet. Acco.r4Jng ... tq th~. 

method,· since th~ adhesive .sheet protects the active surface of the 

semiconductor element and the electrode s~rface after melting and 

curing, the reliability of connection is increased. Further, in the 
. ~ . 

case of using the adhesive sheet, the time required for pressurizing 

and curing is .about.30 seconds, whereas the curing time is about 4 

hours inthe conventional method by using the epoxy resin, and 

· therefore since the curing time in this method is very short, the 
. . 

cycle time of productio.n line of _semiconductor element ·is shortened. 

Ref erring now to the drawings, embodiments of the invention 

are described below. Same parts as in the constitution in Fig. 16 

to Fig. 18 showing prior arts are identified with same refer~nce 

numerals, and their explanation is omitted. 

(Embodiment 1) 

Fig. ·1 is a sectional· view of a circuit board mounting a 

semiconductor element in embodiment 1 of the invention. : 

As shown in the diagram, a protruding bump 3 formed·· on an · 

electrode 2 of a semiconductor elemeni 1 contacts, as being buried 

in, ~ith a conductive paste 7 fil~ing up a hole 8 of a circuit board 

4, so that an external electrode terminal 6 of the circuit board 4 
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and the electrode 2 of the semiconductor.element 1 are electrically 

connected. Ref erring to a process diagram Oin Fig. 2, a mounting 

method of semiconductor element of the invent.ion is described below. 

First, the external electrode terminal 6 of the circuit 

board 4 and the electrode 2 of the semiconductor element 1 are 

connected. The hole 8 is foI'Died in a position of the circuit board 

4, and·the conductive paste 7 is printed in to fill up the hole 8 of . 

the circuit board·4 by moving a· squeegee 9 as shown in Fig. 2 (a), 

and thus an external electrode terminal 33 of the circuit board 4 is 

formed. 

Next, as shown in Fig. 2 (b), the semiconductor .element 1 

is attracted to a suction nozzle 10, and the protruding bump 3, and 

~he exte~l electrode terminal 33 of the circuit board.4 formed by 

the conductive paste 7 filling up the hole 8 are positioned. 

· Then, as shown in Fig. 2 (c), pressing the semiconductor 

element 1 by the suction nozzle 10, the ·protruding.bump 3 is buried 

into the conductive paste 7 filli~ up the hole 8 of the cir~uit 

board 4 as shown in Fi~. 2· (d). 

As a result, the protruding bump 3 of the semiconductor 

element 1 contacts with the conductive paste 7 in the hole of the 

circuit bo~rd 4, and they are electrically.connected. 

Alternatively, the circuit board 4 may be also a multi-layer 

substrate conducting betw~en layers in the substrate by inner via 

' . . . 
holes as shown 'in F~g. 3, or. the circuit board 4 may be also a 

multi-layer substrate conducting between layers by through holes as 
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shown in Fig. 4. 

According to this embodiment 1, since the protruding bump 3 

formed on the electrode 2 of "the semiconductor element 1 is buried 

in the conductive paste 7 in the hole 8 of the circuit board 4, and 

contacts to be connected electrically, short circuit is not formed; 

and the tolerable range for warping and curving of the circuit 

board 4 is extended, and open state does not occur, so that the 

semiconductor element 1 and the circuit board 4 may be joined at 

high reliability. 

(Embodiment 2) 

Fig. 5 is a process diagram showing a forming method of a 

protruding bump on an electrode of a semiconductor element by 

employing a wire bonding method according to embodiment 2 of the 

invention , and the wtre bonding method is described below while 

ref erring to Fig. 5~ 

First, as shown in Fig. 5 (a), a metal wire 11 made of gold, 

copper, aluminum, solder or the like· is passed through a cap~llary 

13 made of .ceramic or ruby, and a metal ball 12 is formed by 

electric discharge between the end of the passed metal wire· 11 and 

an electrode 14 called torch. 

Next, as shown in Fig. 5 (b), the metal ball 12 is pressed 

on an electrode 2 of a preheated semiConductor element 1, and 

ultrasonic vibrations are.applied. Thus, by.the action of· 

temperature, pressure and ultrasonic vibrations, the metal ball 12 

is joined to the electrode 2. 
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·. Th~n, as shown in Fig. 5 (c), the capillary 13 is lifted in 

the perpendicular direction, and the metal wire 11 is torn off, and. 
' . ' 

a bump 15 is f omed by metal ball .. as shown in Fig. 6. 

In succession, as shown in Fig.· 5 (d), after lifting the 

. capillary 13, the capillary 13 is shifted sideways and lowered 

without tearing the metal wire 11, and the metal wire 11 is brought 

contact" onto the metal ball 12, and by the actin of temperatur~ and 

pressure, or temperature, pressure and ultrasonic vibrations, the 

·metal wire 11 is joined to the metal ball _12. 

Consequently, as shown in Fig. 5 (e}, the capillary 13 is 

lifted, the metal wire 11 is torn· off, and a two...:stage protruding 

bump 15 is famed by metal ball ·as shown in Fig. 5 (f) and Fig. 7. 

After faming the protrq.ding bump 15 by metal ball on the 

electrode 2 of the semiconductor element 1 in this method, the 

semiconductor element 1 and the circuit board 4 are joined in the 

method shown in Fig. 8. 

The mounting method in Fig. 8 is same as the method 
. - . 

explai~d in embodiment 1, .and its explanation is onii t ted .• 

·In this embodiment 2, in addition to .the effects of 

embodiment 1, a high bump of ·so microns or more can be famed by the 

wire bonding me~hod of the embodiment, as compared with the maximl.tm 

height of about 2.5 microns of the _protruding bunip farmed by the 

conven.tional electric plating .method, and therefore, as shown in Fig. 

8 (e), the amount of the bump 15 buried in the conductive paste 7 in · 

the hole 8 of the.circuit board 4 is increased, and the tolerable 
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range for warping and curving of the circuit board 4 is extended, so 

that mounting .of higher reliability is realized~ 

. (Embodiment 3) 

A mount~ng method of semiconductor el~ment in embodiment 3 

of the invention is described below while ref erring to Fig. 9. 

In Fig. 9, a semiconductor element 1 is attracted to a 

suction nozzle 10, and is positioned to an external electrode 

terminal of a circuit board 4 forming a protruding bwnp3 by 

conductive paste 7 filliog up a hole 8, and they are pressed, .arid . 

the protruding bwnp 3 is buried in the conductive paste 7. At._t~is 

time, the suction nozzle 10 is heated by an incorporated heater·l7, 

and the conductive paste 7 is cured simultane~usly with pressing. 

According to this embodiment 3, in addition to the effects 

of the foregoing embodiments 1 and 2, by curing the conductive past~. 

7, fixing of the semiconductor element 1 and circuit board 4 is 

stronger, and highly reliable junction is· obtained. Moreover, 

conventionally, the conductive paste 7 was cured· by batch treatment 

by putting the.module in an ~ven, but it can be done in the same 

·equipment simultaneously with joining in the method of the 

embodiment, _and therefore the cycle time of.production·line of the 

semiconductor element 1 can ~e·shortened. 

(Embodiment 4) 

A mounting method of semfoonductor e~ement in embodiment 4 
-

of the ~nvention is described below while referring to Fig. 10. ·. 

In Fig. 10, a· semiconductor element 1 is attracted to a. 
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suction nozzle 10, and is positioned to an ext~rnal electrode 

· temina1 33 of a circuit board 4 faming a protrud_ing bump 3 by 

conductive. paste 7 filling up a hole 8, ·and they are pressed, and 

the protruding bump 3 is buried in the conductive paste 7. 

At this time, a stage 18 holding the circuit board 4·is heated by 

an incorporated heater 17, and by heating when· pressing the 

semiconductor element 1, tlJ.e conductive paste 7 is cured 

simultaneously with pressing. 

According to this embodiment 4, in addition to the effects 

of the foregoing embodiments 1 and 2, by curing the conductive paste 

7, fixing of the semiconductor element 1 and circuit board 4 is 

stronger~ and highly reliable junction is obtained. Moreover, 

conventionally, the co~ductive paste 7 was cured by batch treatment 

by putting tlie module in an oven, but it can be done ih the same 

equipment simultaneously with joining in the method of the 

embodiment, a.nd· therefore the cycle time of production line of the 

semi.conductor element 1 can be shortened. 

(Embodiment 5) 

A momiting method of semiconductor element in embodiment 5 

of the invention is described below while referring to Fig. 11. 

In Fig. 11," in embodiment 5, a semiconductor element 1 is 

pressed, and a conductive paste 7 in a hole 8 of a circuit board 4 

is brought into contact with a protruding bump 15 on an electrode 2 

of the semiconductor element 1, a module (circuit board 4 and 

semiconductor element 1) is put on a conveyor 32,and the entire 
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module is heated by a heater 19 while moving, so that the conductive 

paste 7 is· cured. 

According to this embodiment 5, in addition to the effects 

of the foregoing embodiments 1 and 2, by curing the conductive paste 

7 in the reflow method by putting the entire module on the conveyor 

32 and heating while moving, and hence it is possible to cure in the 

same production line as mounting. Therefore, without causing effect 

on the cycle of the production line of semiconductor element 1, 

fixing of semiconductor element 1 and circuit board 4 is iltade 

st~onger, so that junction of higher reliability is realized. 

(Embodiment 6) 

A mounting method of semiconductor element in embodiment 6 

of.· the invention is described below while referring. to Fig. 12. 

As shown in Fig. 12, in the mounting process in embodiments 

1 to 5, after mounting a semiconductor element 1 on a circuit board 

4, the space between the semiconductor element 1 and circuit board 

4 is filled with an epoxy resin 20 by using a syringe 31. 

According to this embodiment 6, in addition to the effects 
. . 

of the foregoing embodiments 1 through 5, as .shown in Fig. 13, 

by filling with the epoxy resin·20, the active surface of the 

semiconductor element 1 and the surf ace of the electrode 2 are 

protected. Therefore, if the module is-exposed, for example, .to 

environments of high temperature and high humidity, corrosio~ of 

the ·electrode 2 and protruding bump 3 can be preve.nted, so that 

connection of hi~ reliability is guaranteed. 
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_(Embodiment 7) 

A mounting· method of semiconductor element in embodiment 7 

of the invention is described below while ref erring to Fig. 14. 

First, as shown in Fig.· 14 (a), a hole 8 in a circuit board 

4 is filled with a conductive paste 7 to form an external electrode 

terminal 33, and an adhesive sheet 21 having a thermosetting resin, 

a thermoplastic resin, or a mixed thermosetting and thermoplastic 

resin- is disposed on the circuit board 4. 
. . . 

It is also possible to disperse particles of nickel, solder, 

carbon, or gold plated plastic uniformly on the adhesive sheet 21. 

Next, as shown in Fig. 14 (b), a semiconductor element 1 is 

attracted to a suction nozzle 10, and is positioned to an external 

electrode terminal 33 of the circuit board 4 forming a protruding 

.bump 15 by the conductive paste 7 filling up the ho.le 8. 

Then,·as shown in Fig. 14 (c), by pressing the semiconductor 

element 1, the adhesive sheet 21 is to~,off by the protruding bump 

15, and the protruding bump 15 ·is buried in the conductive p~ste 7. 

At this time, the suction nozzle 10 is heated by an incorporated 

heater 17, and the adhesive sheet 21 is melted and cured 

simultaneously with pres-sing. 

According to this embodiment 7, in.addition to the effects 

of the foregoing embodiments 1 and 2, as shown in Fig. 14 (d), the 

adhesive sheet 21 is melted and .cured, and the active surface of 

the semiconductor element 1 and the surf ace of the electrode 2 ·are 

protected, so. that the reliability of connection is further 
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increased. Moreover, when using.the adhesive sheet 21, the time 

required for pressirig and ~udng is about 30 seconds, whereas the 

curing time of epoxy resin in the prior art .is about 4 hours, and 

therefore the curing time in the embodiment is very short, and the 

cycle time of production line of semiconductor element 1 can be 

shortened. 

(Embodiment 8) 

· A mounting method. of semico~ductor element in embodiment 8 

of the invention is described below while referring to Fig. 15. 7 

First, as shown in Fig. 15 (a)~ after forming a ·protruding 

bump 15 on an electrode 2 of a semiconductor element 1, an adhesive 

sheet 21 having a thermosetting resin, a thermoplastic resin, or 

a mixed thermosetting arid thermoplastic resin is disposed 

·preliminarily on the protruding bump 15. It is also possible to 

disperse particles of nickel, solder, carbon, or gold plated 

plastic uniformly on the adhesive sheet 21. 

Next, as shown in Fig. 15 (b), the semiconductor element 

1 is attracted to a suction nozzle 10, and is positioned to an 

external electrode terminal 33 of a circuit board 4. forming the 

protruding b~p · 15 .by a conductive paste 7. filling up a hole 8, and 

by pressing, the adhesive sheet 21 is torn.off by the protruding 

bump 15, and the protruding bump 15 is buried in the conductive . 

paste 7. At this time, the s~ction nozzle 10 is heated by an 

incorporated heater ·17, and the adhesive sheet 21 is melted and 

cured simultaneously with pressing. 
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According to this embodiment 8, in addition to the effects 

of the foregoing embodiments 1 and 2, same as in embodiment 7, the 

adhesive sheet 21 is melted _and cured, and the active surface of 

the semiconductor element 1 and the surf ace of the electrode 2 are 

protected, so that the.reliability of connection is further 

··increased. Moreover, when using the adhesive sheet 21, the time· 

reqilired for pressing and curing is about 30 seconds, whereas the 

curing time of .epoxy resin inthe prior art is about 4 hours, and 

therefore the curing time in the embodiment is very short, and the 

cycle time of production line of semiconductor element r can be 

shortened. 

INDUSTRIAL APPLICABILITY 

Therefore, according to the invention, by bringing the. 

protruding bump formed on the electrode of the semiconductor element 

into contact with the conductive paste in the hole ·in the circuit 

board, and· connecting the electrode of the semiconductor ele~ent and· 

the external electrode terminal of the circuit board electrically, a 

short circu~ t between electrodes can be avoided, and the· .tolerable 

range for warping and curving of the circuit board "is wide, ·so that 

·an open state between the electrodes can be avoided, and mounting of 

high electrical reliability is realized. 

· Moreover, by preliminarily disposi~ the adhesive sheet on 

the circuit board or the protruding bump of the semiconductor· 
. . 

element, tearing off the adhesive sheet at the time of mounting so 
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that the protruding bump may contact with the conductive paste in . 

the circuit board hole to connect electricallyr and melting and 

curing the adhesive sheet, the active surface of ~he semiconductor 

element and the surf ace of the electrode can be protected by the 

adhesive sheet, 04d therefore the reliability of the ~onnection 

· is increased. Further, when using the adhesive sheet, the time 

required for pressing and curing is about 39 seconds, whereas the 

curing time of epoxy resin in the prior art is about 4 hours, and 
. . . . 

therefore the curing ttme in the embodiment ts very short, and the 

time for the sealing process is notably saved, so that the.cycle 

time of production line of semiconductor element can be shortened. 
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CLAIMS 

1. A mounting method of semiconductor el~ent comprising 

·a step of foming a hole in a position of a circuit board 

.for connecting a circuit of said circuit board and an electrode of 

a semiconductor element, 

a step of filling said hole with a conductivepaste for 

foming an external electrode terminal, 

a step of faming a protruding bump on.said electrode of 

said semiconductor element, 

a step of positioning said external electrode·temi"nal and 

said protruding bump f omed on said electrode of said semiconductor 

element, and 

a step of pressing said semiconductor element to contact 

between said conductive paste in said hole and said protruding . 

bump, thereby electrically connecting said electrode of said 

semiconductor element and said external electrqde teminal of said 

circuit board. 

2. A mounting method of semiconductor element of claim 1, 

wherein said protruding bump fomed_on said electrode of said 

semiconductor element is a metal ball bump formed by wire bonding 

method • 

. . 3. A mounting method of semiconductor element. of claim 1 or 

2, further comprising a step of, after pressing said semiconductor 

element to contact_ between said conductive paste charged in said 

hole of said circu_it board and said protruding bump on said 
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electrode of said semiconductor ~lament, ~eating at least one of 

said semiconductor element ~nd said circuit board by· a heating tool, 

thereby curing said conductive paste.-

4. A mounting method of semiconductor element of claim 1, 2 

or 3, further comprising a step of, after connecting said electr~de 

of said semiconductor element and said external electrode terminal 

of said circuit board, pouring an epoxy resin into the space between 
, 

said semiconductor element and said circuit board, and sealing. 

5. A mounting method of semiconductor element comprising 

a step of forming a hole in a-position of a circuit board_ 

for connecting·a circuit of said circuit board and an electrode of 

-a semiconductor element, 

a step of filling said hole with a conductivepaste for 

forming an external eiectrode terminal, 

a step of forming a protruding bump on said electrode of 

sai~ semiconductor element, · 

a step of disposing an adhesive sheet having a 

thermosetting resin, a thenn.oplastic resin, or a mixed 

thermosetting and thermoplastic resin,- o~ said circuit board 

f onn.ing said external electrode terillinal or said protruding bump 

of said semiconductor element, 

_a step of positioning said external electrode terminal.and 

said protruding bump f omed on said electrod~- of said semiconductor 

element, 

a step of pressing said semiconductor element_ to break 
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th;1'ough-said adhesive sheet by said protruding bump so as to 

contact between said conductive paste in said hole and said 

protruding bump, thereby electrically connecting said electrode of 

said semiconductor element and said external electrode terminal of 

said circuit board, and 

a step of he~ting said semiconductor element by a heating 

tool to melt and cure said adhesive sheet. 
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