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SPECIFICATION
Mbunting method of'semiconductor element

TECHNICAL FIELD

The present-in&ention relates to a mounting method of
semiconductor element for mbﬂnting a fiiﬁ chip type Semiconductor
element on a circuit board of semiconductor element at high

reliability and high density.

" BACKGROUND ART

Conventional mounting methods of semiconduCtpr element aré
described below by referring to the drawings.
~ (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 lis a semiconductor'elemént,
an electrode 2 is fofmed oﬁ 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, | _ |

Referénce numeral 4 is a circuit board made of an insulating
substrate, and a copper'foil 5 to be ﬁsgd as wiring is formed on
this circuif boéfd 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 clrcuit board 4 is filled with
conductive paste 7, | |

. Reference numeral 22 is a conductive paste (conductive

'adhesive) having conductiVe'powder of silver, gold, nickel, carbon

or_the'like.dispersed'uniformly'on phenol or epoxy resin, The

-external electrode terminal'G of the circuit board 4 and the

electrode 2 of the semiconductor element 1 are electrically
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 semiconductor device

-is described below,

- The conduct1ve paste 22 is transferred on the protrud1ng

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

'transfer method it is mounted so that the protruding bump 15 may

co1nc1de with the external electrode term1na1 6 of the circuit board

" 4 to be mounted and then it is heated to cure the conduct1ve paste

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

" and’ the external ‘electrode terminal 6 of the,c1rcu1t board 4 are

electrically comnected. After the connection, the space between the .

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

“presin 20 and by mak1ng use of the shr1nk1ng force of its curlng,

cont1nuous contact of the conduct1ve powder of the conduct1ve paste

22 is obta1ned so that electr1ca1 and mechanlcal re11ab1l1ty is

assured
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(Prior art 2)

Fig, 17 is a sectional view of mounting a semlconductor

-element on a 01rcu1t board in prlor art 2. Same parts as in the

constitution in Fig, 16 are identified with same reference numerals
and their explanation is. omitted.
~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 suiface of the

semiconductor element 1,

A mountinglmethod of thus constituted semiconductor device

lls descrlbed below,

The conductive paste 22 is transferred on the metal bump

. 23 formed on_each electrode;z of the semlconductor element 1 by.

transfer method, it is mounted so that the metal bump 23 nay
coincide with the external electrode terminal 25 of the circuit
board 4 to be nounted, 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 term1na1 25 of the 01rcu1t board 4 are

electrically connected After the connectlon, the space between ‘the

semiconductor element 1 and c1rcu1t-board 4 is filled with the ©epOoXy

'res1n 20, and by maklng use of the shrinking force of its curing,

contlnuous contact of the conductlve powder of the conductlve

paste 22 1s obta1ned so that electr1ca1 and mechan1ca1 re11ab111ty
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is ‘assured,
~ (Prior art 3)
Fig. 18 is a-sectional view of mounting a semiconductof
element on a circuit'board in prior art 3, Same parts as in the
consﬁitutipn 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'aie uniformly dispersed in

the insulating adhesive filn 26.

A mounting method of thus constituted semiconductor device

is described below,

The insﬁlating adhesive film 26 is positioned between the

~ semiconductor element 1 and external electrode terminal 25 of the

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

"result, the adheéive filn 26 is melted to flow into the Spacé in the

_electrode 25, phe conductive partiéles 27 are fixed ahd held-by the

protruding pump 3. and external electrode terminal 25, so that the
pfotruding bump 3 anq ex;érnal electrode terminal 25 conduct, In
the space, on the other hand, the conductive particles 27 remain

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

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

-1 and circuit board 4 are fixéd,.and'the connection reliability is

assured,
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“In the mounting method of semiconductor element in prior art

__1 (or prior art 2), however, as shown in Fig. 19, when transferring
the conduct1ve paste film 28 on the protrud1ng bump 15 by transfer

" method and joining the bump 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 elrcuit 30 may be formed in the
electrode 2 by the conductive paste 22, Or if the circuit-board_4
is slightly warped, the electrode 2 of -the semiconductor element 1
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'f

" electrically open between_the electrode'Z and external electrode

terminal 6, _
Further, as shown in'Fig.'ZO, when filling the space between'

the semiconductor elementll and circnlt board 4 with EpOXY resin 20,

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

periphery of the semiconductor elementll,'and it takes more than 10

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

time of production line of semiconductor element 1,

In the mounting method of semiconductor element in prior art

'3 ‘sinee conduction is achieved by fixing and holding the conductive

' partlcles 27 between the electrode 2 of the sem1conductor element 1

and electrode 25 of the c1rcu1t board 4, if the 01rcu1t board 4 is

s11ght1y warped or curved-A.as shown rn Fig, 21, the- conductlve.

-

particles 27 remainfdispersed.ln the adhesive 26, and the protruding .



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 eleotrodes, capable
 of mounting at high electric reliability, curtailing the time

~ substantially in.the'sealing process, - and shortening the cycle time

of semiconductor production line,

DISCLOSURE OF THE INVENTION |

_To achieve the above obJect, the mount1ng method of |
semiconductor element of the invention comprises 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 f1ll1ng the hole with a conductive paste for forming an
external electrode termlnal ~a step of forming a protruding bunp 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, and a.step of pressing
“the semiconductor.element-to oontact 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 term1na1 of the c1rcu1t board

In thls mounting method of semiconductor element, the

conductlve 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 Wlth each other, and the electrode of the

sem1conductor element and the external electrode terminal of the
circuit board are electrically connected, .so that mountlng of hlgh
electrical reliability is achieved without causing defects such as

short circuit or open state between the electrodes.

BRTEF DESCRIPTION OF THE DRAWINGS

Fig. 1'is a Junctlon sectional view of a semlconductor
element and a c1rcu1t board after mounting in embodiment 1 of the.
invention, | |

Fig. 2 is:a diagram showing mounting steps seqnentially in
embodiment l of the invention. |

Fig, 3 is a junction sectional viem of a'semiconductor L

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

’ 1nvent10n.

Flg. 4 1s a junction sectional v1ew of a semlconductor

element and a c1rcu1t board after mount1ng in embodiment 1 of the ; |

_1nvent10n

Flg. 5 is a diagram show1ng steps of w1re bonding method

sequentially.1n embodiment 2 of the 1nvent10n.



Fig, 6 is a eide view of a protruding bump formed by the
- wire bonding method ineembodiment 2 of the invention, |
| Flg. 7 1s a side view of a two-stage protrud1ng bump formed
by the wiring bondlng method in embodlment 2 of the 1nvent10n
| | F1g. 8 1s a dlagram show1ng mountlng steps sequentlally in.
.embodiment_z of the invention, |
Fig. 9 is a diegran showing mounting steps sequentially in
embodiment 3 of ﬁhe invention,
" Fig; 10 is e diagram shewing mounting stepe sequentially in
embodimenp 4 of the invention, | . |
Fig. 11 is a diagram showing mounting steps sequentially in
embodiment's of the invention, | |
--Fig,.iz is a diagram showing mounting steps sequentially in
embediment 6 Qf the invention, |
~ Fig. 13 is a junction sectional view of a semicenductor_
_ element'and a circuit.board after mounting in embodiment 6 of the
.'invention. | | B
‘Fig. 14 is a diagram showing mounting steps Sedﬁentially in
'embodlment 7 of the invention, | .
Fig. 15 is a diagram show1ng mount1ng steps sequentlally 1n'
embodiment 8 of the invention,
Fig. 16 1s a junction sectional view of a sem1conductor
' element and a c1rcu1t board after mountlng in a convent1ona1
mountlng.method_of semlconductoq element,

Fig, 17 is a junction sectional view of a semiconductor



'elenent and e circuit board after mounting in a conventional
‘mounting method of semiconductor element,

Fig. 18 is a junction sectional view of a semiconductor -
elementland a circuit board after mounting in a conventional
‘ mount1ng method of semiconductor element
F1g. 19 is a dlagram showing conventlonal mountlng steps
| sequentlally.

Fig. 20 is a diagram fon explaining a problen_of a
conventional mounting_nethod. | |

Fig, 21 is a diagram for'explaining a problem of a

conventional mounting method,

BEST MODE FOR CARRYING OUT THE INVENTION

. The invention es set forth in elaim 1 is a mounting method
of semlconductor element comprising a step of forming a hole in a
pos1t10n of a circuit board for connecting a 01rcu1t of the circuit
" board ‘and an electrode of a sem1conductor element, a step of;fllllng'
tne hoie?with'a conductive paste for forming an external electrode
‘terminal, a step of forning a protruding bump on the electrode of
ithe seﬂicdnductor'element, a"step of positioning the external |
electrode terminal and the protruding bump formed on the eleetrgde
-of.the'semiconducfor elenent, and a'step of pressing the
.semlconductor element to contact between the conductive paste in
the hole and the protrudlng bump, thereby electrically connectlng

the electrode of the semiconductor-element_and the external



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'elenent of claim 1, in_which the protrnding.
bump formed on the electrode of the semiconductor element is a metal
ball bump formed by wire bonding method. When-the protruding bnmp |
is formed by electric plating method, the-height.pf the formed bump |
is about 25 microns at maximum, Whereas'the.wire bonding method can
form the bump as high as 50'microns or more, SO that the amount of
“the bump filled with the conductlve paste in the hole in the circuit
board 1ncreases, and mountlng of hlgher reliability is reallzed

The invention as set forth in claim 3 relates to a mount1ng
method of semlconductor element of c1a1m 1 or 2, which further
' comprises a step of, after pressing the semlconduetor element_tO'
contact between the conductive'paste charged in the hole of the
qircuit board and the pretruding bump on the electrode of the_..
" semiconductor element, heating at least one ef the semiconductor
element and the circnit:board-by e heating tool, thereby curing the
conductlve paste, By curlng the conductive paste, f1x1ng of the
semlconductor element and circuit board is stronger, and the
Junctlon 1s-h1gher in reliability. _Moreover, as eompared with the-
conventionalicuring of.the,eonductive paste in betch process byt

putting the mbdnle 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; | o

The invention ee set forth in claim 4 relates to a monnting
~ method of semiconductor element of any one of claims 1 to 3, which
further comprises-a step.of, efter connecting the eieotrOde of the
semiconductor element-and the external.electrode terninai of the
circuit board, pour1ng an epoxy res1n into the space between the
semlconductor element and the c1rcu1t board and sealing, Since
- the act1ve surface of -the semiconductor element and the electrode
surface are protected by the epoxy resin, the reliability of.
connection is further increaseqf'

.The invention as set forth in claimn 5 is a mounting method.
- of semioonductor 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, e.step of filiing
* the hole with a conductive paste for forming an-external,eleotrooe
terminal, a step of forming a protruding bump on tne 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 the circuit boerd forming
the external electrode term1na1 or the protrudlng bump of the
* semiconductor element, a step of positioning the: external electrode'
terminal and the protruding bump formed on the electrode of the

semlconductor element a step of pre581ng the semlconductor element

...11'_



"to break through the adhesive sheet by the protruding bump so as to
: contact between the conductlve paste in the hole and the protrudlng
- bump, thereby electrlcally connecting the electrode of the
semiconductor element'and the external electrode terminal of the

‘circuit board, and a step of heating the semiconductor element by a

heating tool to melt and cure the adhesive sheet, According to the

_ method,isince the_adhesive.sheet protects the active surface of the
' semiconouctor'element anﬂ the electrode surface after melting and
curing; the reliability of connection is increased. Further, in the
case of us1ng the adhes1ve sheet, the tlme required for pressurizing
and curlng is about 30 seconds, whereas the cur1ng time is about 4
-hours 1n"the conventlonal methodlby us1ng the epoxy resin, and
'therefore since the curing tine in this method is very short, the
cycle time of production line of“semiconductor.elementiis shOrtened.

Referrlng now to the draw1ngs, embodlments of the 1nvent1on
are described below. Same parts as in the constitution in Fig, 16 '
to Fig. 18 showing prior arts are 1dent1f1ed with same reference
numerals, and their explanation is_omitted.

(Embodiment 1) | |

Fig, 1isa sect10nal view of a circuit board mountlng a
sehicbndﬂctor element in embodiment 1 of the invention, .

‘As shown in the diagram,.a protruding bump 3 formed on an
--electrode 2 of a semiconductor element 1 oontaots, as being buried
1n, Wlth a conductlve paste 7 f1111ng up a hole 8 of a 01rcu1t board

'4 S0 that an external electrode term1nal 6 of the c1rcu1t board 4
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and the electrode 2 of the semiconductor_element 1 are electricallyi
; connected. Referring to a process diagranm in Fig. 2, a mounting
method -of seniconductor element of the inventien .is described beiow.

First, the externai electrode terminal 6 of the circuit
board 4 and the electrode 2 of the semiconductor element 1 are
connected The hole 8 is forMed ina pos1t10n of the circuit board

4 ‘and the conductive paste 7 is printed in to fill up the hole 8 of
'the c;rcult board'4_by_mov1ng a squeegee 9 as shown in Flg. 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 '
the external 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
..elenent.l_by the.snction_nozzle 10, the prdtruding,bunp 3 is buried
into the conductive paste 7 filling up the hole 8 of the circuit
: board 4 as shown in Fig.'2'(d)

| As a result, the protrud1ng bump 3 of the semlconductor
‘element 1 contacts with the conductive paste 7 in the hole of the
.01rcu1t board 4 and they are electrlcally connected,
| Alternatlvely, the c1rcu1t board 4 may be also a mu1t1 ~layer
substrate conducting between layers in the substrate by inner via
holes as shown ‘in Fig, 3, or the circuit board 4 may be also a

multi-iayer_substrate_conducting between layers by.through hoies as

...13_



shown in Fig. 4. |

According to this embodimentll, since the protruding bump 3
formed on the electrode 2 of the SemiCOnductor element 1 is buried
in the conduct1ve paste 7 1n the hole 8 of the 01rcu1t board 4, and
contacts to be connected electr1cally, short c1rcu1t is not formed,
and the tolerable range for warp1ng.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, |

(Embodlment 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'wire bonding method is described below while
referring to Fig. 5. | |

First, as shown in Flg. 5 (a), a metal wire 11 made of gold
cooper, aluminum, solder or the like is passed through a capillary
13 made of ceramic or ruby, and a metal ball 12 is formed by
electric d1scharge 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 semlconductor element 1, and
_ ultrasonlc v1brat1ons are appl1ed Thus, by the act1on of -
temperature, pressure and_ultrason1c vibrations, the metal ball 12

is joined to the electrode 2,
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Then, as shown in Fig. 5 (c), the caplllary 13 is 11fted in
: the perpend1cu1ar d1rect1on, -and the metal wire 11 is torn off and-
- a bump 15 is formed by metal ball as shown in Fig. 6.

| In success1on, as shown in Fig. 5 (d), after 11ft1ng the
~capillary 13, the caplllary 13 is sh1fted s1deways and lowered_
'ﬂithodt tearing the metai wire 11, ehd the metal wire 11 is hrought
.contaethonto the metal ball 12,.and by the aotin'of temperature'and
preseﬁre, or temperature, pressure and ultrasonic vibrations,_the.
metal wiregli is joihed to the metal ball 12,

Coosequently, as shown ianig. 5 (e),.the capillary ls.is
lifted, the metal wire 11 is torn off, and a two-stage protruding
bump 15 is formed by metal ball as shown in Fig. 5 (f) and Fig. 7.

o After forming the.protruding bump 15-byhmeta1 ball on the
electrodelz of the semiconductor element 1 in this method, the
semiconductor element 1 and the circuit.board 4 are joined'in the‘_
method ehown in Fig. 8. o o

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

- expleihed in_embodimentil, and.its exolanation is oﬁitted.

| In this embodiment 2, in addition to the effects of
_embodiment i, a high bump of 50 microns or more can be formed by the.
‘wire bonding-method of the emhooiment,;as compared with the maximum
height.of ahoﬁt'zs microhs of'the_protruding_buhp formed by the . |
conventional electric platihg method and therefore, as shown in Fig.
8 (e), the amount of the bump 15 burled 1n the conductive paste 7 1n_'

the hole 8 of the circuit board 4 is increased, and the tolerable

- 15-



range for warp1ng and curving of the c1rcu1t board 4 is extended so
that mountlng of h1gher rellablllty is reallzed |

~ (Embodiment 3) _

A mount1ng method of semlconductor element in embodlment 3
of the invention is descrlbed below while referrlng to Flg. 9.

In F1g. 9, a semiconductor element 1 is attracted to a
suction nozzle 10, and is pos1t10ned to an external electrode |
terminal of a circuit board 4 forming a”protruding bump 3 by
conductive paste_7 filling up a hole 8, and they are'pressed,.and i
the nrotrnding bunp 3 is buried in the conductive paste 7. At this
time, the suctien nozzle 10 is heated by an incorporated heater 17,
and the conductive paste 7 is cured s1mu1taneously with press1ng.

| According to th1s embodlment 3, in add1t10n to the effects
of the foregoing embodiments 1 and 2, by curing the conductlve paete_
7, fixing.of the semiconductor element 1 and circuit board 4 is
stronger, and highly reliable Junctlon is obtalned Moreover,
lconvent1ona11y, the conduct1ve paste 7 was cured by batch treatment
by putting the‘module in an oven, but it can be done in the same
-equipment simultaneously with joining in the method of the H
embodinent,fand therefere.the_cycle.time of'production-line of the
g semicondncter'eienent 1 can be~shertened. | |

(Embodiment 4) | |

A mounting method of semiconductor element in embodiment 4.
of the invention is described below while referring'to Fig. 10."

In Fig. 10, a sémiconductor element 1 is attracted to a
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suction nozzle 10, and is positioned to an external electrode

" terminal 33 of a circuit board 4 forming a protruding bump 3 by

conductive paste 7 filling up a hole 8, and they are pre5sed, and

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

At this tine, a stage 18 holding the circuit board 4'is heated by

an incorporated heeter'17, and by heating when pressing the
semiconductor element 1, the conductive paste 7 is cured.
simultaneously with pressing;.

According to this embodiment 4, in addition to the effects
of the foregoing embodiments-lhand 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 conduotive paste 7 was cnred by batch treatment
by putting the module in an oven, 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
semiconduotor element 1 can be shortened..

(Embodlment 5)

A mountlng method of semlconductor element 1n embod1ment 5

- -of the 1nvention is descrlbed below while referring to F1g. 11,

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

pressed, and a conductive paste 7_1n a hole 8 of a c1rcu1t 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 wh11e moving, so that the conductlve

paste 7 is cured

Accord1ng to this embodlment 5, in addition to the effects
of the foreg01ng embodiments 1 and 2, by curlng the conductlve paste
7 in the reflow method by puttlng the entire module on the conveyor
32 and heating while mov1ng, and hence it is poss1b1e to cure in- the
same productlon 11ne as mountlng. Therefore, without causing effect
on the cycle of the productlon Iine of semlconductor element 1,
fixing of semiconductor element 1 and c1rcu1t board 4 is made
stronger; so that junction of higher reliability is realized.

(Embod1ment 6)

A mountlng method of semlconductor element in embodiment 6
offthe invention is descrlbed below whlle referrlng,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 sjringe 31,
According to this.embodiment 6, in addition to the effects

of the: foreg01ng embodlments 1 through 5, as shown in Flg. 13,

by filling with the epoxy resin 20, the - act1ve surface of the

- semiconductor element 1 and the surface of the electrode 2 are

protected, Therefore,'if the module is exposed, for example, . to
enviromments of high temperature'and'high humidity, cOrrosion of
the electrode 2 and protrudlng bump 3 can be prevented so that

connection of high re11ab111ty is guaranteed

18-
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_(Embodiment.7)l

A mounting‘method of semiconductor element'in embodiment 7
of the invention is described below while referr1ng to F1g. 14,

First, as shown in F1g. 14 (a), a hole 8 in a circuit board

1s filled with a conduct1ve paste 7 to form an external electrode

terminal 33, and ‘an adhesive sheet 21 hav1ng a thermosett1ng res1n,
a thermoplastic res1n, or a mixed thermosettlng and thermoplastic
resin is disposed on the circuit board 4. |
| It is also poss1ble to disperse particles of nickel, solder,
~carbon, or gold plated plastic un1formly on the adhes1ve sheet 21,

Next, as shown in Fig, 14 (b), a semiconductor element 1is
attracted to a suctlon nozzle 10 and is pos1t1oned to an external
i electrode termlnal 33 of the c1rcu1t board 4 forming a protruding
bump 15 by the conduct1ve paste 7 filling up the hole 8, |

Then, as. shown 1n Fig., 14 (c), by press1ng the sem1conductor
element 1, the adhesive sheet 21 1s torn off by the protrud1ng bump -
' 15, and the protrud1ng bump 15 is bur1ed in the conduct1ve paste 7
At this time, the suctlon nozzle 10 is heated by-an incorporated
heater-l7, and the”adhesive sheet 21.is melted and cured
simmltaneously with pressing.. |

According to-this:embodiment-7, in addition to the effects
of the foregoing embodiments l and 2, as shown'in Fig, 14 (d), the
adhesive sheet 2l is melted and cured, and the active surface'of
'the sem1conductor element 1 and the surface of the electrode 2 are

protected so. that the rel1ab1l1ty of connect1on is further -
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" increased, Mbréover, when dsing_the-adheSive sheet 21, the time
reqﬁired for pressing and curing is about 30 seconds, whereas the
= curing tiné of epoxy resin in thé prior éft is about 4 hours, and
therefore the curing'tiﬁe in the eﬁbodiment is very'éhort,,and the
' éycle time of productionlline'of semicohduptor element 1 can be
shoftened; | |
\ (Embodiment 8) . | \

-4 mountlng method of semlconductor element in embodlment 8
- of the invention 1s described below while referring to Fig, 15,
First, as shown in Fig, 15 (a), after fprmlng a~pro;rud1ng o
 bump 15 on an eiectrodeHZ of a semicondﬁctor element 1, an adhesive'
_sheet 21 having a thermosetting resin, a thermoplastic resin, or
a mixe& thermosetting and thermoplastic reéiﬁ is disposed
'preliminarily.on-the protruding bump 15, It is also possible to
disperse particlés of nickel, solder, carbon, or gold plated
plastic unifogmly'on the adhesive sheet 21. |

Next, as shown'in-Fig. 15 (b), the semiconductor eleﬁeﬁt
1 is attracted to a suction nozzle 10, and is positioned to.an
'externai electrode terminal 33 of a circuit board 4,forming the
brétfuding bump'IS.By a COndthivé paste 7. filling up a hole 8,.and'
by pressing, the adhesive sheet 21 is torn off by fhe protruding
”bump 15, and the pfotruding bump 15 is buried in the coﬁductive.
' paste 7. At this time, the suctlon nozzle 10 is heated by an
1ncorporated heater - 17, and the adhesive sheet 21 is melted and

cured s1mu1taneous1y w1th pressing,
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According to this embodiment 8, in addition to the effeots_
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 surface oflthe electrode 2 are
protected; S0 that'the'reliahiiity of connection is'further -
'“increased.- Moreover, when using the adhesive sheet 21, the time-

required for pressing'and curing_is about 30 seconds, whereas the
| curing time of-epox& resin in. the prior ert is about 4 hours, and
therefore the curing time in the embodlment is very short, and the
cycle time of production 11ne of semiconductor element 1 can be

shortened,

INDUSTRIAL APPLICABILITY

Therefore, accord1ng to the 1nvent10n, by br1ng1ng the.
protrudlng bump formed on the electrode of the semlconductor element
into contact with the conductive paste in the hole in the 01rcu1t |
board, and-connecting the electrode of the semiconductor element and -
the external electrode terminal of the c1rcu1t board electrlcally, a
short circuit between electrodes can be avoided, and the tolerable
range for warplng and curving of the circuit board is ‘wide, - S0 that
‘an open state between the electrodes can be av01ded and mountlng of
hlgh electrical reliability is reallzed

Moreover, by pre11m1nar11y d1spos1ng the adhes1ve sheet on
the 01reurt board or the protrudlng bump of the semiconductor

element, teering off the adhesiﬁe sheet at the time of mounting S0
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_that the protfuding bump may coqtact with the cbnductive paste in
the circﬁit board hdle to commect electrically, and melting and
curing the adhesive sheet; the active surface of the semiconductor
'eieﬁént and the surface of the electrpde can be prqtected by the -
adhesive sheet, and therefore the reliabilitj of:the ponnectibn' |
"~ is increased, Further, when'using the adhesive sheet, the time
required fof pressiné and Curiné is about 30 ééconds; whéreas'the
curing time of epoxy reéin_in'the prior art ié about 4 hours, and
therefore the curing.time in the embodiment is very short, and the
timé for the sealing process is notably saved, so that the cycle

time of production line of semiconductor element can be shortened.



| ORED R

CLAIMS

1. A mounting method of semiconductor element comprising :

‘a step of forming a hole in a pos1t10n of a circuit board

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

a semiconductorlelement, _
| a step of filling said hole with a conductinepaste for
forming an external electrode terminal, |

‘a step of forming a protruding.bump on said electrode of °
said semiconductor'element, | |

a step of positioning said external electrode terminal and
said protruding_bump formed on said electrode of said semiconductor
element, and | |

a step of pressing sa1d sem1conductor 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 electrode terminal of said
circuit board. | |

2. A mounting method of semiconductor element of claim 1,
wherein said protruding bump formed on sa1d electrode of said
semiconductor element is a metal ball bump formed by wire bond1ng
method,

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

‘2, further comprising'a step of,‘after pressing said eemiconductor
element to contact between said conductive paste charged in said

hole of said circuit board and said protruding bump on said -
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eleetrode.ef said semicondnctor element; heating at least one of
- said semiconductor element_end said circuit board by a heeting tool,
thereby euring-eaid conductive paSte;n |

4 ‘A mounting method of semiconductor element of claim 1 2
or 3 further comprislng a step of, after connecting said electrode
_of said semiconductor element and"said,external electrode terminal
of said circuit board, pouring an epoxy reein into the space between

said semiconductor element and said circuit board, and sealiné._

5. A mounting method of Semiconduetor element comprising :

a step of forming a hole in e'position of a circuit board
for connecting a circuit of said circuit board and an electrode of
‘a semiconductor element, - | |

o a step of filling said hole with a conductivepeste for
forming an external electrode terminal,

a step of forming a protruding bump on eaid electrode of
said semiconductor element,

a step of disposing an adhes1ve sheet having a
.thermosetting resin, a thermoplastic res1n, or a mixed
'thermosetting and thermoplastic res1n, on said 01rcu1t board
-forming said external electrode terminal or said protruding bump
of said semiconductor element,

| ‘a step of positioning said external eleetrode terminalland
seid protruding bump formed.en said electrodelef'said semiconducton.
element, | o

a step of pressing said semiconductor element_to break
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through sa1d adhesive sheet by said protrud1ng bump so as to
contact between said conduct1ve paste 1n said hole and said

protrud1ng bump, thereby electrlcally connecting said electrode of

 said semiconductor element and said external electrode terminal of

said circuit board, and _
a step of heating said semiconductor element by a heating

tool to'melt and cure said adhesive sheet.
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