; €3e8DX4z6T8i 1 ﬂmmwummﬂ METHOD FOR MOUNTI NG SEM CONDUCTOR ELEMENT TO
Cl RCU T BQARD, mmCTCR DEVI CE 5 TECHNI CAL FI ELD The preseph
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invention relates ta,@ethod for nounting a sem conductor elenent To a
circuit board, which is used for electrically connecting projecting

el ectrodes, 10 i.e., bunps on the semicénductor elenent to el ectrodes on

the circuit boamwmwmmwm" i conduct or device having the sem conduct or
el enent nount ed mmmmg:t board according to the nmethod. 15 BACKGROUND
ART U.S.P. No. 4661132, scloses in the published specification a nethod
for form ng bunps on a sem conductBESEREWBR®NDbY bal | bondi ng and a net hod
for bonding the sem conductor el enent. The conventional nethods wll be 20
described. In Fig. 25, a high voltage of several thousands volts is
i npressed froma discharge electrode (torch) 17 to a | eading end 16a of an
Au W re 1MESHOINEOR) MOUNT ING N ITOONIDGACDOR aE CRPENT aT9 CORCUWAITI BOARD,
di scharge current flows 25 between the torch 17 and the | eading end 16a of
the w re, AND EEAAANIRADR DEVICE
5
TECHNICAL FIELD
The present invention relates to a method for
mounting a semiconductor element to a circuit board, which
is used for electrically connecting projecting electrodes,
10 i.e., bumps on the semiconductor element to electrodes on
the circuit board, and a semiconductor device having the

semiconductor element mounted on the circuit board

according to the method.

15 BACKGROUND ART

U.S.P. No. 4661192 discloses 1in the published
specification a method for forming bumps on a semiconductor
element by Dball bonding and a method for bonding the
semiconductor element. The conventional methods will be

20 described.

In Fig. 25, a high voltage of several thousands
volts is impressed from a discharge electrode (torch) 17 to
a leading end 16a of an Au wire 16 extending from a leading
end of a capillary 15. While a discharge current flows

25 between the torch 17 and the leading end 1l6a of the wire,



the wire 16 is turned to a high tenperature fromthe |eading end 16a and
then nelted, resulting in a gold ball 18 as shown in Fig. 26. [T, "Qabé 18
is fixed onto an el ectrode 3a of a semi conductor elenment 3 by the caprllary
5 15, thereby form ng a bunp bottompart 19, as in Fig. 27. Thereafter, the
Capillary 15 is pulled upward as in Fig 28. The capillary 15 is | ooped
above the bunp bottompart 19, so that the wire 16 is tightly adhered to
the bunp bottom part 19, and then the wire is cut. A bunp 20 is fornmed in
10 this manner. A sem conductor el enent 3 having the bunps 20 formed as
above is phesswidre o 16 stageturnédvity a f haghf atemperahuFeg. £20m Ithe
consequence, |eading end parts of the bunps 20 are turned flat. Then, as

i ndi cat edléadfng. €80, 165 tdred sehecondlted; elesnEritigy win hat helid dtalehed
bunps 20 is brought in touch with a conductive adhesive 6 applied on a
stage 5 tb8t mansskowh héncofflgct i2fe adifés vieablt d & hiesf Ifatteshednbanpsn 20. I n
Fig. 31, the sem conductor elenent 3 having the bunps 20 with the
conduct i veladbesdee36 2 tor aresfierarethdtrer eolenant edi byethe toapdlldcinywdes 2
on a circuit board 1 and fixed, whereby the sem conductor elenent is

el ecbricalby thanebyedormitiye <ikat t bbOBOM barAs IdBscads bed Fewei rabove,
conventionally, the sem conductor elenent 3 and circuit board 1 are bonded
only 25 byhéheactosaducthyecaghesaye 65t fanghenreadubmairde aBuips F2¢.o28. 1
April 2002 3 the sem conductor elenment 3. As such, the bonding between the
sem conduth®r cepelaty3 1andi i 1ssibéd beBottel thas Bm@iE! Yobtbanghrg dtg,ength
of an area at the | eading ends of the bunps 20 of the sem conductor el enent
3, and theocendycthve i radhesi v& 6igXeLys aaheireRNgid €lse | BUNPS bbtddRg at
every bonded part because only a snmall anount of the conductive adhesive 6
is used s9aps 19, | 9MEr tReMOkHRE WieS Sl \Hty. SUCHuhPCROVERI ERERSANG
consequent|ly brought about that the bonded part cracks because of a warp of
theigircuttidomsehdyr 10 or a stress when the conductive adhesive 6 is set, a
connection resistance value is increased, and a di sconnection at the bonded

part is arised. D SOLQSHRESRIIMENTL AR 0D} eala ahd hener esamss | DYENt i on

is therefore 15 to provide a nethod for nounting a seém conductor elenent to
a circuitrbaped yhefiehye coONSELEQ84T €61 8bsLLLY 8Adhaving a flat face
as in Fig. 29. In consequence, leading end parts of the
bumps 20 are turned flat. Then, as indicated in Fig. 30,
15 the semiconductor element 3 with the flattened bumps 20 is
brought in touch with a conductive adhesive 6 applied on a
stage 5 to transfer the conductive adhesive 6 to the
flattened bumps 20. In Fig. 31, the semiconductor element
3 having the bumps 20 with the conductive adhesive 6
20 transferred thereon is registered to electrodes 2 on a
circuit board 1 and fixed, whereby the semiconductor

element is electrically connected to the circuit board 1.

As described hereinabove, conventionally, the
semiconductor element 3 and circuit board 1 are bonded only

25 by the conductive adhesive 6 transferred to the bumps 20 of



connection strength are enhanced in bondi ng between the sem conduct or

el enment and circuit board, and a connection resistance val ue H%wﬁhaebéized
| ow, and a seni conductor 20 device having a seniconductor el ene nmount ed
to a circuit board by the nethod. In order to acconplish the
dbove-descri bed object, according to a f3irst aspect of the present

i nvention, a nethod for nounting a sem conductor elenent to a circuit 25
board, which conpri ses: 1 April 2002 4 disposing an insulating adhesive
having a property of shrinking upon being set, at |east at either of
opposi t e ftessenhtondtetdoroedamendt Ber &s thecki rtheét bbodidgametween

sem conductor elenent; 5 registering the circuit board and sem conduct or

el enent sothdasemhceh@ettodeedamehe 8 ragud tciboarik dovardpdntsst mexely
projecting el ectrode on the sem conductor el enment couplingthe opposite
faces of tdebondtngt shoandthndiDsen emeducior ehemieiading hendssolfattiheg
adhesi ve; andsetting the insulating adhesive, so that the el ectrodeon the
circuit bdaumpanzl tde the] eatiagnéhetdr odeemant hdseandonteciconelrtante ar e
el ectrically connected throughthe shrinkageof the insulating adhesive so as
to t el5seidlioadicet 6r edeaend andstresgth koarloaraad i xed.og agouphedy
state. A sem conductor device according to a secondaspect of thepresent

i nventi on Ywsded sgat tobdeatige Jranend NBrAl 8d alduddl refli thBo’badaeedrd Ng to
t he above nount 20net hod of thefirst aspect.According to the nmount nethod
for a semfLpnkicior gl enentiséQ@ @ r&sli tobopswk ©f at Ry hinist raspest vard,.

t hesem conduct ordevi ce of the second aspect, thesem conductorel enent and
circuit bafich airecGOMELd e M 4 Fe St hies slgge9f 1y B payhat hpguadRasitveneand

t heref ore connected 1 April 2002 5 rigidly 1n conparison with the
conventi ongdnddd pder eyadie KORESE | ON 4 swaehi e¥ednhentyYrbuithgoBke acting
el ectrode of the sem conductor elenent and the el ectrode of the circuit
boarih Thesef Qr este58NNREdH O HLSIThANER ¥Rl UBaRkstihe SePral eddig o

el ectrode of the sem conductor elenent and the el ectrode of the circuit
board is redieed el | esssvdvdece angh Alet hes same; fépeaseqnneckhan sgrength
is high, thereby realizing highly reliable bonding.

disconnection at the bonded part is arised.
DISCLOSURE OF INVENTION
An object of the present invention is therefore
15 to provide a method for mounting a semiconductor element to
a circuit board whereby connection reliability and
connection strength are enhanced in bonding between the
semiconductor element and circuit board, and a connection
resistance value is stabilized low, and a semiconductor
20 device having a semiconductor element mounted to a circuit
board by the method.
In order to accomplish the above—deséribed object,
according to a first aspect of the present invention, a

method for mounting a semiconductor element to a circuit

25 board, which comprises:



10 BRI EF DESCRI PTI ON OF DRAW NGS These and ot her aspects and features of
the present invention wll becone clear fromthe foll ow ng deSféiHEkgg
taken in conjunction with the preferred enbodi nents thereof w P ence
to the acconpanying 15 drawings in which: Fig. 1 is a sectional view
showi ng the structure of a sem conducto# device in an enbodi nent of the
present invention; Fig. 2 is a diagramof one step of a manufacture 20
process of the sem conductor device of Fig. 1, particularly in a state
where a conductive adhesive is transferred to projecting electrodes of a
sem conduct or elisnergindign 3neslatdhggreadmesiivenchastiopy od phepearmbuf act ure
process of the sem conductor device of Fig. 1, 25 particularly in a state
wher e an ighsuilrddiinyg apbresibed nigs setl, Apti 11e2({12 &tt rdndfear refl opposatei rcuit
board; Fig) 4 is a sectional view of a nodified exanple of the

sem condudtzesdeybneroht&dg.tdl; ekth. dtHexr aoseciional reuew Moard uahher
nodi fied 5 exanple of the sem conductor device of Fig. 1, Fig. 6 is a

sect i onal sdwRidirctyt dTshidrited exanpl e of the sem conduct or devi ce of
Fig. 1, Fig. 7 is a diagramof a state where a part of the sem conductor

el ement is renaverd dterdify Segheonduct@ii t10 geyirge Indi Osedicbh@ucBots a
di agram of one step of the manufacture process in a nodified exanple of the
sem condul)@medaVi o of the. bn FidieSdsd@ dbagr ameof onecsiep vbathe 15
manuf act ure process of the nodified exanple of the sem conductor device of

Fig. 1, spegiddsgrblds @ sacgesdbpeiagerlketiiotie &n Rige d6mi8oRadbagram of
one step of the manufacture process of the nodified exanple of the 20

sem condughmed@vi ce of Fig. 1, specifically, a succeeding step to Fig. 9;
Fig. 11 is a diagram of one step of the manufacture process of the nodified

exanpl e of the c%%gﬂ(?&@dl{%@r ofB¥5Ee0iralded df BRECIHIERIiLY bohrRYCEREdI NT
step to Fig. 25 ;
10 semiconductor element by the insulating adhesive; and
setting the insulating adhesive, so that the electrode
on the circuit board and the projecting electrode on the
semiconductor element are electrically connected through
the shrinkage of the insulating adhesive so as to the
15 semiconductor element and circuit board are fixed in a
coupled state.

A semiconductor device according to a second
aspect of the present invention has a semiconductor element
mounted to a circuit board according to the above mount

20 method of the first aspect.

According to the mount method for a semiconductor
element to a circuit board of the first aspect and the
semiconductor device of the second aspect, the

semiconductor element and circuit board are connected with

25 the use of the insulating adhesive, and therefore connected



1 April 2n02 7 Fig. 12 is a diagram of one step of the manufacture process
of the nodified exanple of the sem conductor device of Fig. 1"1Amﬂ2 02
specifically, a succeeding step to Fig. 11; 5 Fig. 13 is a sectional view
of the nodified exanple of the sem conductor device of Fig. |; Fig. 14 is a
diagram of a state where a sealing resiR is injected to the seniconductor
device of Fig. 1; Fig. 15 is a diagramshowi ng the constitution of 10 an
apparatus for injecting the sealing resin to the sem conductor device of
Fig. 1, Fig. 16 is a diagramof a state where the sealing resin is being
i nj ected troatilE ysdm comhesticrordevitde Bie Rgnvdntién#l garti7wherebgetheonal
vi ew of the sem conductor device of Fig. 1 wth the sealing resin injected
whi | e coatcedinsidtica heatachiewed ngnigsby Ehg pi®jectairsece]leoatode ewfof the
sem conductor device of Fig. 1 in a state where a second sealing resin is
20 i nj ect ethet IEametaindigtod%elementseahdonbk \elewtafodehe Serheonduct bt
device of Fig. 1 in a state where the second sealing resin is injected
thereto Fbgardl is Thddefwrahart aforarecpesrat resisgtaac2b velbed aftor theunt i ng
a sem conductor elenent to a circuit 1 April 2002 8 board according to an
enbodi menprefj ddtd Ny eskRtttdWenbiforthe semiconductor element and the

electrode of the circuit board is reduced and less varied,

and at the same time, connection strength is high, thereby

realizing highly reliable bonding.

10 BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying

15 drawings in which:

Fig. 1 is a sectional view showing the structure
of a semiconductor device in an embodiment of the present
invention;

Fig. 2 is a diagram of one step of a manufacture

20 process of the semiconductor device of Fig. 1, particularly
in a state where a conductive adhesive is transferred to
projecting electrodes of a semiconductor element;

Fig. 3 is a diagram of one step of the
manufacture process of the semiconductor device of Fig. 1,

25 particularly in a state where an insulating adhesive is



Fig. 21 is a plan view of an arrangenent of a rectangular insulating
adhesi ve when the sealing resinis injected to the seniconductghgﬂqkﬁ?e of
Fig. 1 in one 5 direction; Fig. 22 is a plan view of an arrang Mt an
el liptical insulating adhesive when the sealing resin is injected to the
senmi conductor device of Fig. 1 in one dfrection; 10 Fig. 23 is a sectional
view of the sem conductor device of the enbodinent in another structure

wi t hout using a conductive adhesive; Fig. 24 is a sectional view of the
sem conductor device of the enbodinment in a different structure with 15

usi ng a spheniséakrednaded@ccdrraalidndmamiy. 25 is a di agram of one step of
a process for formng a projecting el ectrode on an el ectrode of a

seni conduct or el eneftig.sfecis izatégtiodataving a@fl eadiod) et pexampiea
capillary; 20 Fig. 26 is a diagramof one step of the process for formng
t he proj eofi hpeebeuticodduar oirhelealient mdde igf. tihye sem conduct or el enent,
specifically showng a state with a ball forned at the | eading end of the
capillary; Fig. 27 Fsga & dgr aan sécbhensl epielv blfe sprivoadse?2mdadi ffedm ng
the projecting electrode on the el ectrode of 1 April 2002 9 the

sem donduekampékenEnthes peaiiiconaluct cxheldwigea csft diey. 1;

Fig. 6 1s a sectional view of a yet modified
example of the semiconductor device of Fig. 1;

Fig. 7 is a diagram of a state where a part of
the semiconductor element is removed in the semiconductor

10 device of Fig. 1;

Fig. 8 1is a diagram of one step of the
manufacture process in a modified example of the
semiconductor device of Fig. 1;

Fig. 9 1s a diagram of one step of the

15 manufacture process of the modified example of the
semiconductor device of Fig. 1, specifically, a succeeding
step to Fig. 8;

Fig. 10 1is a diagram of one step of the

manufacture process of the modified example of the
20 semiconductor device of Fig. 1, specifically, a succeeding
step to Fig. 9;

Fig. 11 is a diagram of one step of the manufac-

ture process of the modified example of the semiconductor

device of Fig. 1, specifically, a succeeding step to Fig.

25 10;



with the ball of Fig. 26 pressed to the el ectrode on the sem conduct or
elenent Fig. 28 is a diagramof one step of the process 5 for Lg\rn‘iﬂ%,the
projecting electrode on the el ectrode of the sem conductor ele piil 2002
specifically showng a state with the projecting electrode fornmed on the
el ectrode on the sem conductor elenent Rig. 29 is a diagram of one step of
the process 10 for formng the projecting electrode on the el ectrode of the
sem conductor elenent, specifically showing a state where projecting
el ectrodes are uniformed in height; Fig. 30 is a diagram of one step of the
process for form ngRilgs prigd ecis ngael déibgodm orft heorsd ecstee of 15hehe
sem conduct or el enent, specifically show ng a state where a conductive
adhesi ve manufamsfersr edpracedhe ppdj edtieng mb@cfiedesexkimpledl ¢of atdeagram
of a conventional sem conductor device. 20 BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ONsAnmieomaih oftor rdamnitcengof Begl candugteari felleaieing, ta aucceediihgboar d
according to a preferred enbodi nent of the present invention, and a
sem conduegttep devirde .hadi;ng a 25 sem conductor el enent nounted to a circuit
board by the 1 April 2002 10
5 Fig. 13 1is a sectional view of the modified
example of the semiconductor device of Fig. 1;
Fig. 14 is a diagram of a state where a sealing
resin is injected to the semiconductor device of Fig. 1;:

Fig. 15 is a diagram showing the constitution of

10 an apparatus for injecting the sealing resin to the
semiconductor device of Fig. 1;

Fig. 16 is a diagram of a state where the sealing
resin is being injected to the semiconductor device of Fig.
1;

15 Fig. 17 is a sectional view of the semiconductor
device of Fig. 1 with the sealing resin injected while
coated with a heat-radiating resin;

Fig. 18 is a sectional view of the semiconductor
device of Fig. 1 in a state where a second sealing resin is

20 injected thereto;

Fig. 19 is a sectional view of the semiconductor
device of Fig. 1 in a state where the second sealing resin
is injected thereto;

Fig. 20 is a flow chart of an operation of a

25 method for mounting a semiconductor element to a circuit



method will be described with reference to the draw ngs throughout which
i ke parts are designated by like reference nunerals. Fig. 1 agQ S 5802
seni conduct or device 100 in which 5 a seniconductor el enent 103 §<hount ed
to a circuit board 101 according to a nmount nethod in the preferred
enbodi ment. The nount nethod for obtainBng the sem conductor device 100
wi |l be discussed hereinbelow. Simlar to the conventional sem conductor
el enent 10 described with reference to Figs. 25-29, a projecting el ectrode
104 as a bunp is forned to an el ectrode 103a of the sem conductor el enent
103. The pogjrectadanprslios rordemn b ediongntessbdthe mrésantf apeentianst age,
so that | eading end parts of the projecting electrodes are turned flat and
15 at the sane tinmeFigni fained ia pdiaghtviewnmod sanf aceaniyeteat of a
sem conductor elenment |103. The projecting el ectrodes 104 are preferably
forned of rAgtaNgulal, Guswlasbhdendhyspliat iwtgeror thensentliional réalh hendi ng
wWith the use of a wire described earlier. The formation nethod is not
limted tand@dteel abovethds ddudiatidttidor FiogviZzeandfa sigp 11 i AnFi gne20
(the step is denoted by "S" in the drawi ng), each |leading end part of the
proj ect i ndieleectioages 104 of the sem conductor elenent 103 is brought in
touch with a 25 conductive adhesive 106 applied on the flat face of the 1
April 2002 is stagerigherebyikhe oengctive adheshveri@bgementansf easned to
the | eading end parts. The conductive adhesive 106 is any kind of filler
havi ng coeduGipitieapr opestl £6ing- Gdhe¥ilerwhaR! ¢y t8g1khke r@nd moi s
limted in material .

injected to the semiconductor device of Fig. 1 in one

direction;

10 Fig. 23 is a sectional view of the semiconductor
device of the embodiment in another structure without using
a conductive adhesive;

Fig. 24 is a sectional view of the semiconductor
device of the embodiment in a different structure with

15 using a spherical semiconductor element;

Fig. 25 is a diagram of one step of a process for
forming a projecting electrode on an electrode of a
semiconductor element, specifically indicating a 1leading
end part of a capillary;

20 Fig. 26 is a diagram of one step of the process
for forming the projecting electrode on the electrode of
the semiconductor element, specifically showing a state
with a ball formed at the leading end of the capillary;

Fig. 27 is a diagram of one step of the process

25 for forming the projecting electrode on the electrode of



5 On the other hand, as shown in Fig. 3 and a step 2 in Fig. 20, in formng
the sem conduct or device 100 according to the present enbodi nent, a
thernosetting insul ati ng adhesi ve 107 is applied on an opposit el Antl200@1a
confronting to the sem conductor elenent 103 at a position 10 not in touch
with electrodes 102 which are to be conngcted to the projecting el ectrodes
104. Concretely, the insulating adhesive 107 is anything such as an
epoxy-series resin, a silicone-series resin, a polyimde-series resin, etc.
so long as it shrinks and sets by heat. As will be 15 described later, the
| nsul ati nggahesdypedifuboleal A 3 1538 0l i020060, el epabl 120C
in the casg of t%e %poxg-sgries resin for 15 nfﬁhtég toOZ hgtrs, p%% erably
for one hoyt ;g0 t t ~ang.;shri ' S c e GO tive
adhesive 1 %tgf t e:%ﬁ%feg?igaiglé%#r%ggéggs %%ﬁ. kgrggég??oggcéﬁgggg t he
need for t ! [ tve 107 on the circuit board 101 to adhere to
an oppositgg?ggéﬂégg%ggfgg%gﬁgéﬁiconductor el emrent 103 thereby coupling the
opposite faces 10la and 1 whe e i cqnduct or, el enent, . 103 i s arranged
on the circuit board%ﬁg'- Of&@t%eapﬁ %Sgipﬁg(gﬂ%e%F%% §S7H%‘%uﬁEP%%§§orned
i ke 1 rid 2002 1 rojectiqon on the circuit board 101 as illusirated
RS 3 PR e afrfo rnes e b IFEHH] ha dPAs Pl cRErten
reason, the insul ating,adhesive 107 has, when.it .i.s in liquid state, a

Vi scos ty BReA-SRIBHERTIRr e Er IS TPas ST 1Rd WesEPPHEPGN Bf TS
enbodinent,.tge em conductor el enent 103 to mhéch the insuyla ing adhesi ve
107 is app't S dREY LT F P Ex EMTISFCEF | TP 1TR8° f 8F'm Ut€ ofie € ERFBE ™ not
restricted to this forn1gnd ngy be ,a wafer before cut to one chip. 10 An
exanpl e of EPRySFRAFORABGEPE E4eBPD e i nsul ati ng adhesi ve 107 forned of
epoxy-series resin is.indicated hereinbel ow._ The insulatin% adhesive 107 is
set by heating at 128&9f 0”230 Fi hutie@9T AN Rdr Ae eXpRnsPon tEEeMHAGEHT i s
29x10-6/C, _a Young'.s modulus is 10.5GPa, a 15 glass transition paoint is
113CL% boh@F nd eyt FR¢ sPESISEN1RAD @l RetEPHy SPr e i 81885rBLe06a. The
setting stress applied to the sem conductor el enent 103 when the insul ating
adhesi ve 1B7¢i SaletCoiRSHrtiniedtmead t hePecdk 16f LdanagRoYdngher State

sem conduct or , . ] . _
where projecting electrodes are uniformed in height;

Fig. 30 is a diagram of one step of the process
for forming the projecting electrode on the electrode of
15 the semiconductor element, specifically showing a state
where a conductive adhesive 1s transferred to the
projecting electrodes;
Fig. 31 is a diagram of a conventional
semiconductor device.
20
BEST MODE FOR CARRYING OUT THE INVENTION
A method for mounting a semiconductor element to
a circuit board according to a preferred embodiment of the
present invention, and a semiconductor device having a

25 semiconductor element mounted to a circuit board by the



20 el enent 103. Wile the setting stress changes in accordance with a

thi ckness and a size of the sem conductor elenment 103, a nateqi I.Qgﬁ%a
breadth of a wiring, and a thickness, a size and a nmaterial of m@ cuit
board 101, when the sem conductor elenent is formed of 0.9nmmthick 25
silicon with | Onm square and the circuitOboard is forned of 1 April 2002
13 0.8mmthick glass epoxy resin, the setting stress within

392. 3x106- 1176. 8x106Pa never damages the sem conductor elenent. |In other
words, if the insulating adhesive 107 used acts the setting stress as above
to the semetbrductiorl Sbel edestriB8dand tdi r caferboaed 191 thkendsavingd
shrunken, the danmage to the sem conductor elenent 103 and circuit board 101
can be avohdedghbntst efhixlof Fike 2@arttlse pawg ectiendgebéetlr odes 1D#dkef t he
sem conductor elenment 103 are registered on the 10 el ectrodes 102 of the
circuit beoarfdrébZecandmeuhdequent|y di sposed to the el ectrodes 102 on the
circuit board 101 by the conductive adhesive 106. Consequent to the

regi stering, the infFegpoledkhdwdll at sagiadhastyerl@éviewplian tire wppesite
face Z0Ola of the circuit board 10Z with the opposite face 15 103b of the
sem gondugt glentlcenEict23 drdneen 1be semneandied oo ebherEHculil3 wWash&i r cui t
board 101. Then in step 4 called by a parallel setting process of Fig. 20,

the sem copdugtebrali ageb L0docand alethidd iRoamt Hdefdrred dnbLnnshetive
adhesive 106 and 20 insul ating adhesive 107 are set in the sane process by

a cure ovenehfahhRImantosetrbirn@piRa nifgultatd G At e 0 dan£onglgict i ve
adhesi ve 106, or by a heating tool with a heater heating at |east one of

the sem cgpguchar gekeeltqglB randneiibeui t board 101. As a result, the
sem conductor 25 device 100 shown in Fig. 1 is obtained. At this tine, the

Similar to the conventional semiconductor element

10 described with reference to Figs. 25-29, a projecting

electrode 104 as a bump is formed to an electrode 103a of

the semiconductor element 103. The projecting electrodes

104 are pressed to a flat face of a stage, so that leading

end parts of the projecting electrodes are turned flat and

15 at the same time, uniformed in height from a surface of the

semiconductor element 103. The projecting electrodes 104

are preferably formed of Au, Ni, Al, Cu or solder by

plating or conventional ball bonding with the use of a wire

described earlier. The formation method is not limited to

20 the above.

As indicated in Fig. 2 and a step 1 in Fig. 20

(the step is denoted by "S" in the drawing), éach leading

end part of the projecting electrodes 104 of the

semiconductor element 103 1is brought in touch with a

25 conductive adhesive 106 applied on the flat face of the



1 April 2002 14 circuit board 101 and sem conductor el enent 103 are not
tenporarily fixed, but eternally set by the setting of the conductive
adhesi ve 106 and insul ati ng adhesive 107. A heating tenperat ureliAprt2@2cur e
oven is 5 12010C in the enbodiment in the case of the epoxy-series resin
adhesive. The conductive adhesive 106 and i nsul ati ng adhesive 107 are set
under the sanme condition. In the step 4, the insulating adhesive 107 is
adapted to be set and shrunken earlier than the conductive 10 adhesive 106.
The reason for adapting such the timng is that if the conductive adhesive

106 were sgtagal! Wllerie®ya tiat BoMbhheiyet RRAINNARCTI 0 ekeatr a5 1A and
the el ectrodes 102 on the circuit board 101 bonded, the defective bonded

state i s uppepakr akl-Qidld &dnd NSasesti NGRkS @by iRk Qdnkbhevbnsweating
adhesive 107. The setting is executed with a timng, for instance, that the

i nsul atingzagdhesiye L7 irg136k aﬂgzgngun&ﬁﬂdﬁékfﬁ%rﬂﬁ%&ﬁé&@ﬁ@&th

; . &.q.
conductive adhesive 106 is set in m nutes at the 'setting tehperé{dre of

100G, the Lpsybptingradhesine 197l anicho01and 8hr yakann 129 i nutes and

t he conductive adhésive 106 I's set In m nutes at the setting tenperature

o (RS coraore, \iRLERS BURE. Yerll” 4 SRlpnrth SLynienala a0 e
tenperaturg afy 15Q¢ 250! n 9 defh 1 5t ARD SOR] MnbRECLPSUAL DI 100
according to the present embodiment, a thermosetting
insulating adhesive 107 is applied on an opposite face 10la
confronting to the semiconductor element 103 at a position
10 not in touch with electrodes 102 which are to be connected
to the projecting electrodes 104. Concretely, the
insulating adhesive 107 is anything such as an epoxy-series
resin, a silicone-series resin, a polyimide-series resin,
etc. so long as it shrinks and sets by heat. BAs will be
15 described later, the insulating adhesive 107 is heated in a
range of 60-200°C, preferably at 120°C in the case of the
epoxy-series resin for 15 minutes to 2 hours, preferably
for one hour so as to set and shrink in the same process as
the conductive adhesive 106 of the projecting electrodes
20 104. Moreover, because of the need for the insulating
adhesive 107 on the circuit board 101 to adhere to an
opposite face 103b of the semiconductor element 103 thereby
coupling the opposite faces 10la and 103b when the

semiconductor element 103 is arranged on the circuit board

25 - 101, the insulating adhesive 107 should be formed like a



1 Aprii 2002 15 adhesive 107 earlier than the conductive adhesive~106 with
the above-described timng and also to surely bond the project{lﬁi 2

el ectrodes 104 with the el ectrodes 102 on the circuit board 101 9 Pﬂ%

i nsul ati ng adhesi ve 107 set and 5 shrunken earlier w thout causing damage,
€.9., cracks or the like to the senmiconddctor elenment 103, the insulating
adhesi ve 107 that has the above-described physical properties is enployed.
Moreover, in order to secure a timng shift of the setting, the insulating
adhesive 107 is 10 adapted to have a gelling tine and a setting tinme which
are earliprofeativhose dfhe heicontucboredadhésiase i1061s thattdrbrin t Reg.

i nsul ati ng adhesive 107 is adapted to be set at a |ower tenperature so as
not to dadage tttes semscbatingordbkeriwet 1003 by ihelseutidng taick .shriok
thereof. A difference of the 15 gelling tinme and the setting tine between
t he i nsul &hiisg radisesi, véhe0 4 nand adomdu ctdhess iadh el ¥ end96 wiserduet tds ain

di fference of conponents. That is, the insulating adhesive 107 is set as an
adhesi ve tanpddestatent a weaddos itthe d M AHIN0 P adhesfarsad 0y 3GPsel, whil e,
t he conductive 20 adhesive 106 is dried and solidified when a sol vent
compénent cal | ed as IBCA it yHe&arbptobnaceifat ejheontetibdeld nieh tt,he the
conductive adhesive 106 evaporates. The presence/ absence of the sol vent
conponent sefiesadueasen flenddte 13 fesenaechl thee igiuliatd rid nedweshi et ti ng
time. 25 The setting stress applied to the sem conduct or 1 April 2002 16

el ement 1987and apbptiiel beakrdhllld iise.exdrplgrfidld st adfe CHAMMRSE one
corresponding to a setting tenperature, for exanple, 490.3x106Pa at 100C

for 30 m pHERS, HIB2. Bx1 08Pt 2t ck38C tHPrtB¥hs MeBYIe aird thdp28e O5106Ha At 150C
for 15 mnutes. 5 Therefore, not only the timng shift of the setting is

required, ph¥breheusetbi Baestthaps shoul d be 392. 3x1061176. 8x106Pa as
mentioned earlier. Since the sem conductor el ement 103 and circuit board

10118re connected bynt heeidigyl @t i B¢ adheps V2107 A%perties of the
insulating adhesive 107 formed of epoxy-series resin is
indicated hereinbelow. The insulating adhesive 107 is set
by heating at 120°C for 30 minutes. A thermal expansion
coefficient is 29x107°/°C, a Young's modulus is 10.5GPa, a

15 glass transition point is 113°C, a bonding strength is

88.26N and a setting stress is 882.6x10°Pa.

The setting stress applied to the semiconductor
element 103 when the insulating adhesive 107 is set and
shrunken has the risk of damage to the semiconductor

20 element 103, While the setting stress changes in
accordance with a thickness and a size of the semiconductor
element 103, a material and a breadth of a wiring, and a
thickness, a size and a material of the circuit board 101,
when the semiconductor element is formed of O0.4mm-thick

25 silicon with 10mm square and the circuit board is formed of



10 well as by the conductive adhesive 106, connection strength between the
circuit board 101 and sem conductor elenment 103 is increased owing to the
setting and shrink of the insulating adhesive 107 as conpared wi/ARfil2A@&2
conventional art in spite of the stress inpressed to the connected part 15
bet ween the projecting el ectrodes 104 ang el ectrodes 102 of the circuit
board 101 due to a difference of thernmal expansion coefficients of the
circuit board 101 and sem conductor elenent 103 and a warp of the circuit
board 101. Accordingly, a connection resistance between the 20 projecting

el ectrodesy Jdih-andh @t egt hadese 2y ok ekha, Citiedli kchoahd 10drdss dgargased and
| ess varied, and at thé sane tine, the sem conductor élement 103 and

circuit bogyd d0lyangqlgordadesiablieand highlbyesel il y wehh cbabdRtor
connection strength. 25 Al'though the insulating adhesive 107 is applied 1

Apri | 2402 [Lh BN O the Gl {,BoaLd 101 {00 05dR L0 s8I Aye 108 107

manuf acture process int egol ng description, the i'nsul ati ng adhesive

|07 may be, applded. to,t heepppasi Le Lace 03, gf, the seul copdustan el gment

103, or both opposite a an b of the crrcul oar and

som A alereat 103 JIad o, oot et LHBuASIES
the damage to the semiconductor element 103 and circuit
board 101 can be avoided.

In step 3 of FPig. 20, the projecting electrodes
104 of the semiconductor element 103 are registered on the

10 electrodes 102 of the circuit board 101 and subsequently
disposed to the electrodes 102 on the circuit board 101 by
the conductive adhesive 106. Consequent to the registering,
the interposed insulating adhesive 107 couples the opposite
face 10la of the circuit board 101 with the opposite face

15 103b of the semiconductor element 103 between the
semiconductor element 103 and circuit board 101.

Then 1in step 4 called by a parallel setting
process of Fig. 20, the semiconductor element 103 and
circuit board 101, i.e., the conductive adhesive 106 and

20 insulating adhesive 107 are set in the same process by a
cure oven heating and setting the insulating adhesive 107
and conductive adhesive 106, or by a heatiné tool with a
heater heating at least one of the semiconductor element

103 and circuit board 101. BAs a result, the semiconductor

25 device 100 shown in Fig. 1 is obtained. At this time, the



el ement 103 and circuit board 101 as indicated in Fig. 1, 10 the present
i‘nvention is not limted to this and the insul ating adhesive 1?& Q%g@ge
applied at a plurality of points as in sem conductor devices 1 pri shown
in Figs. 5, 6 in accordance with an increase of an area of the

semi conduct or el enent 103. WWen the insbfating adhesive 15 107 is applied
at two ar nore points, the anmount of the insulating adhesive |07 applied
once is reduced, so that variations in application anount is decreased,
enabling a constant anount of the insulating adhesive 107 to be applied.
The i nsul atiregiddhesive 102 i sngr emritathducmr0edprmeadi nh038 o aree not

el ectrodes 102 of the circuit board 101 when the sem conductor elenment 103
i s nount etleopotrhe idiyr duixedyodrut 10erVbiehyt betsew ddredudtorirel emEnthe03 and
circuit board 10Z axe connected with each other as in Figs, I, 5 25 and 6,

i f the i nsohduictg vadhkehiesd vEO 06 atidspdosed sniras aditesivde Apd7i 2002 18 to
adhere any of the electrodes 103a of the sem conductor elenment 103 and

el ectrodes 102 of the Gigatiing bosenbdfdtutde inl | ahieng effeectevarie exerted.
In the event the sem conductor elenment 103 is detected to be defective

aftens 5 bgbpgimednigdthe thdhddimtdtit DPafde EBBel BIUlHd NoeLreséy¥eed07 of
epoxy-series resin not adhering to at | east one of the el ectrodes 102 on
the circurktshaaedht@ivean M@ese@idreiiRdive adhesive 106 and insulating
adhesive 107 are set under the same condition.
In the step 4, the insulating adhesive 107 1is
adapted to be set and shrunken earlier than the conductive
10 adhesive 106. The reason for adapting such the timing is
that if the conductive adhesive 106 were set earlier in a
state without the projecting electrodes 104 and the
electrodes 102 on the circuit board 101 bonded, the
defective bonded state is unrepairable after the setting
15 and shrink of the insulating adhesive 107. The setting is
executed with a timing, for instance, that the insulating
adhesive 107 is set and shrunken in 25 minutes and the
conductive adhesive 106 is set in 40 minutes at the setting
temperature of 100°C, the insulating adhesive 107 1is set
20 and shrunken in 20 minutes and the conductive adhesive 106
is set in 35 minutes at the setting temperature of 120°C,
or the insulating adhesive 107 is set and shfunken in 10
minutes and the conductive adhesive 106 1is set in 20
minutes at the setting temperature of 150°C.

25 In order to set and shrink the insulating



by heating the defective sem conductor elenent to about 200-230C which is a
tenperature not | ower than the glass 10 transition point of tqgv%#%@ggting
adhesive, to be reduced in bond strength. The insul ati ng adhesi Ve can
hence be separated fromthe circuit board 101, and the sem conductor

el ement 103 is renoved in about 15 secoh®s fromthe circuit board 101. So,
the circuit board 101 can be used again, to 15 which a good sem conduct or
el enent 103 is nmounted. Although the aforenentioned effect is lost, the

i nsul ati ng adhesi ve 107 may be di sposed to adhere to the el ectrode 102 of
t he circuathbeavd 107 amrliex semmobbectonddetive htlhesfive 'gloel, wothboth
the el ectrode 20 103a of the sem conductor elenent 103 and the el ectrode
102 of thehei rantebdascrifdd Themimpsulkad ngladhess veut@ldy nbbhd foiegoi ng
descriptionis in liquid state. However, the insulating adhesive may be
nmol ded t opaopettehgore fddtmodider eby thee25tBeDeNte dfrddes | DSl @i nghe
adhesi ve 107 supplied varies |ess. 1 April 2002 19 The insul ating

adhesi ve ¢9¥cof taeist andl appurtheaimbel auppli ediheli vehi 5071 Bt tded

i nsul ati ng adhesive 107 shaped in the pellet or filmis preferably

rect angul shraonkénelddritiienal wi Bhphanedmimg dahesget h-d oy br eagdbbkisatd e of
not smaller than 1. As will be described later, a first sealing resin 161

i's injectedet Qikedafp behyeeams Benduditeenducdinte! eoent +H@3 ot 1G4 # ok t
board 101 as shown in Fig. 14 after the semi conductor elenent 103 and
circurt adhesive 107 that has the above-described physical
properties 1is employed. Moreover, in order to secure a
timing shift of the setting, the insulating adhesive 107 is
10 adapted to have a gelling time and a setting time which are
earlier than those of the conductive adhesive 106. Further,
the insulating adhesive 107 is adapted to be set at a lower
temperature so as not to damage the semiconductor element
103 by the setting and shrink thereof. A difference of the
15 gelling time and the setting time between the insulating
adhesive 107 and conductive adhesive 106 1is due to a
difference of components. That is, the insulating adhesive
107 1is set as an adhesive component contained in the
insulating adhesive 107 is set, while, the conductive
20 adhesive 106 1s dried and solidified when a solvent
component called as BCA (butyl Carbitol acetate) contained
in the conductive adhesive 106 evapora£es. The
presence/absence of the solvent component is one reason for
the difference of the gelling time and setting time.

25 The setting stress applied to the semiconductor



10 board 101 are fixed by the insulating adhesive 107. Wen the first
sealing resin 161 is injected into the gap froma side end face and a

nei ghbori ng part 206 of the sem conductor el enment 103 in one dit YRR 2R as
represented by arrows 201 in Figs. 21 and 22, air bubbles are fornmed at 15
a rear end part 202 of the insulating adléesive |07 in the injection
direction of the arrow 201, resulting in the formation of a void part. For
elimnating the air bubbles, therefore, the insulating adhesive 107 is
arranged to be streamined to the injection direction, and further the 20
, insul ati ng ealiesi ve31@Ad scarcangedoardpl Be, sa .khat inhtatndl oktaekst er al
size 204 thereof in the injection direction of the arrow 201 to a

| ongi t udi Nl aridese N3 ddNeding t@ 4iseeting eshbeganalel ofbheekanptE| ON
direction is not smaller than 1. 25 The above condition of the

| engt h- andrdyy eaidie, L APH bbe?002:20 pakliauek ot o #5mBEL £ ddnan: 1 10Rache

applied also to a p ape of the appli i nsul at1 ng adhesi ve 107 when

the insul aftdxngisé‘d%?}x];‘é%slognbs1i5’2d.i09c‘ii pgt ale. 1%&%5& | S5 F‘ﬁ.‘fﬁﬁ%éé)’ for

the pellet or Til mshaped 1 nsulating adhesive 5 on the circurt board

101t tOuG A&, aPPORLEE d3CP 83D Pining %‘?{‘ﬂﬁ@ﬂg'fCtﬂEee's%fﬁdltn(?}O%WG”

the seni conductor elenent 103 is mounted on the circuit board i. , a

hei ght of JIdeld ot paft | ido shapad dons Whaldng adpeaiare pl7 97018, 41he-

opposite 101a of the circuit 10 "boar is such that allows the

touch. For &spLhgsp : fi.Lowi:n. plane is smaller than a di stance
bet ween tﬁg'e'ggﬁTogésgfoggkg%oﬁﬁg Eggpé%ﬁductor el enent 103 shown in Fig.

1 and has the heigh%iﬁgﬁ%e§ﬂgn%%%gc%§dﬁF§k§l%%ﬁ%& wegR t I;ﬁg}gggguctor

el enent 103 and circu oard um and s y exceeds

the distance dn dhe. case where Lhe el et ;L] bLunshaned J el 64 nge

adhesi ve i's ‘enpl oyed, ng eéffects are”obtained.” As descri bed

ear l,ier, the.i | at | esive, 107, in Jigui ]
app|LIOC ati \g&r?? aopeb at%h’llllloe n c%oggj Lﬁ]dégle‘?ensauq%??ln%e a%e’si \g%r%ﬁ%%?%éﬁﬁ %éfrgﬁ%?}q
operation r the.sem caondu onto t clrecu

CarT i od ofi" AT AT H e SR 2 e Tk gt thetaihorddy,
when the pell el 9L Leli™ 2aRgd LasULALl Ng.BERgY V§nd07sheiHRe YS! PE the
insulating adhesive 107 as compared with the conventional
art in spite of the stress impressed to the connected part
15 between the projecting electrodes 104 and electrodes 102 of
the circuit board 101 due to a difference of thermal
expansion coefficients of the circuit board 101 and
semiconductor element 103 and a warp of the circuit board
101. Accordingly, a connection resistance between the
20 projecting electrodes 104 and electrodes 102 of the circuit
board 101 is decreased and less varied, and at the same
time, the semiconductor element 103 and circﬁit board 101
are bonded stably and highly reliably with large connection
strength.

25 Although the insulating adhesive 107 1is applied



25 adhesive is solid, the pellet or fil mshaped insulatin

abotoril 2002
21 adhesive 107 can be di sposed between the circuit boardgf@Tﬁ%nd

sem conductor elenment 103 while the aforenenti oned nount operation is being
performed. Although the insulating adhesive 107 is directly 5 adhered to
the opposite face 103b of the sem coefiductor elenment 103 in the above
description, as will be depicted later, an insulating resin 153 of,
epoxy-series resin may be formed at the opposite face 103b of the
sem conduct or el enent 103 beforehand, thereb co$%jt%¥dﬁulfg)exhe
sem conductor el ement 150, andjthegeafier a senmiconductor el enent 150 is
connecte mﬁgﬁetheicbﬂéﬁitbﬁgard 01 by the jnSLﬂigjéyi_ hesi vecli®7. More
specifP@aPly, referring to FLq% 8 paf tfrrdadm it o] Y91g el ectrodes 104 are
formed on%ggagﬂﬁgnrpnngﬁﬁﬁ3£‘ f ?malB sem conduct or el eoepe 188¢ the
sem co or element 103 is {itégdbgnapplbeéryotg%?e 1. The insul ating
resin 153 if @p@@i@@heﬁlﬁﬁne% I@ entral part on the .o Shppoikace 103b of
the sertt¥ndUct or el ement 103, and theneatary0iabPe is rotated in an

. . . o . . . .
arrom1d|r§§t|qp.the comsleifRe °as Tn 20 Fig. 9, the | suP@Q|nguﬂb3|n 153
is scatt8 d(%y a centrifugal for ,Ey%ttwﬁr¢¢m¢op58gf e face 103b of the
senm conduct or el@nentahd3 AdPt h€ el ect rodes 103a in the peri phery of the
prdjectﬁﬁf%ﬂexﬂrodes 104 are covered with the insulating resin 153. But a

! 103
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25 projecting el ectrodes 104 are exposed fromthe insulating 1 April 2002
22 resin 153. The insulating resin 153 is then set. After the Pﬁ@hb%g t he
| eadi ng end parts of the projecting electrodes 104 are pressed t0 a %se
material 152 having a flat face, as shoW%i n Figs. 10 and 11, thereby
nmaking the 5 | eading end parts of the projecting electrodes 104 flat and
exposed as a bond face. Afterwards, as in Figs. 12 and 13, the conductive
adhesive 106 is provided at the | eading end parts of the projecting

el ectrodes, 104 escrij be rlier, and the jnsul ati adhesive, 107 is

di sposed b m%gﬁgfge%%g §Eﬂi§€ﬁdﬁ§F8Frg §ﬁeﬁ§k%563 naggiP&mHQQRﬁHQFQRH”
wher eby tthsqucoEﬂ§ctor el nEﬂt 50 hﬁr cogng%ted to the circuit board
10l . The sentconductsr i 62t hERIREN I Zct Ut eGP Be O sBRpEBNnd o
devi ce 155 sho in Fig. 13._ As described herei nabove, when the insul ating
15 resin 185 ]&T%g%n e Thostte £XEELEH3D of IR hdthemittucttde

el ement 103, the insulating resin 153 protects the sem conductor el enent
103 and al ¥gMtH& %ﬁﬂ?oﬂ%%mﬂ@§al?% thedpeerpRdr foobet Hefpesiidet iafger

el ectrodes 104, and at the sane tine, nmakes the 20 sem conductor el enent
super? or | P§EY JIqWEed toiherel sficE hoardedtbn insudptingt agbgsdveol and
prevents the el ectrodes 103a of the sem conductor elenent 103 from being
corroded. Ytto?li RRoKY-EREIGENTESHAUCIA @dReEENgS50 @itprirast ohej pifecti ng
and setting the insulating resin to a 25 gap between the circuit board |01
and senic GEcterdmntl02 onpkhe obooudB hoardsleif eani bel godtienedat ed.
While the insulating resin 153 may not contain a material such as silica or
the |ike &oht PBRELRE tiHee t Hefedit isvepanenbaonfiucheri nelemenhg eeskhobs3, i f
the insulating 5 resin contains the material, it becomes al nobst equal to

t he i nsul 204N HIResihiecl0Vs i B cemperatture hesebyowedudihag atisé r gsasat an

interface between the insulating resin 153 and
10 transition point of the insulating adhesive, to be reduced

in bond strength. The insulating adhesive 107 can hence be

separated from the circuit board 101, and the semiconductor

element 103 is removed in about 15 seconds from the circuit

board 101. So, the circuit board 101 can be used again, to
15 which a good semiconductor element 103 is mounted.

Although the aforementioned effect is lost, the
insulating adhesive 107 may be disposed to adhere to the
electrode 102 of the «circuit board 101 as in a
semiconductor device 110 of Fig. 4, or both the electrode

20 103a of the semiconductor element 103 and the electrode 102
of the circuit board 101.

The insulating adhesive 107 in tﬂe foregoing
description is in 1liquid state. However, the insulating
adhesive may be molded to a pellet or film, whereby the

25 amount of the insulating adhesive 107 supplied varies less.



i nsul ati ng adhesive 107. In each of the above-described sem conduct or

devi ces 100, 110, 115, 116, 155, the first sealing resin 161 H
t he gap between the sem conductor elenent and circuit board, e

manner as illustrated in Fig. 14 or in step 5 of Fig. 20. The injection of

10

oppag o0

the first sealing resin 161 may be onmtté&d in the sem conductor 15 device

155 as di scussed above.

161 will

face, as isutipddtestl by the reference nuneral
interior of a working chanber

be descri bed now by way of exanple of the sem conductor device
100. In a way of the injection nethod, the first sealing resin 161 is
i njected Mhea Eesuhathpgctddiresiexe c@020 df7 laf ramdtentsi dacend feme bk t he
sem conduct or device 100 and one of parts in the vicinity of the side end

206 in Fig. 19. Preferably,
173 is reduced in a pressure |lowered than an

An injection operation of the first sealing resin

t he

at nospheric 25 pressur etlbys abimey dhecHarsga adeviec eadhes iafd et 0V hghapédApri |
2002 24 semni conductor device 100 is set in the chanmber 173 the interior
whi ch can ike rigducesel et heopr egsume liewerme idyrblihe péoPSRGELAE pPbessure
by the air discharge device

5

10

15

20

25

elliptical in plane having a length-to-breadth ratio of not
smaller than 1. As will be described later, a first
sealing resin 161 1is injected to a gap between the
te2miconductor element 103 and circuit board 101 as shown in
Fig. 14 after the semiconductor element 103 and circuit
board 101 are fixed by the insulating adhesive 107. When
the first sealing resin 161 is injected into the gap from a
side end face and a neighboring part 206 of the
semiconductor element 103 in one direction as represented
by arrows 201 in Figs. 21 and 22, air bubbles are formed at
a rear end part 202 of the insulating adhesive 107 in the
injection direction of the arrow 201, resulting in the
formation of a void part. For eliminating the air bubbles,
therefore, the insulating adhesive 107 is arranged to be
streamlined to the injection direction, and further the
insulating adhesive 107 1is arranged in plane so that a
ratio of a lateral size 204 thereof in the injection
direction of the arrow 201 to a longitudinal size 203
thereof 1in a direction orthogonal to the injection
direction is not smaller than 1.

The above condition of the length-and-breadth

of



172. Under the pressure-reduced state, the first sealing 5 resin 161 is
dpplied onto the circuit board 101 al ong four sides of the sen1ﬁ$mq#@50r
device 100 fromthe side end face and the nei ghboring part 206 or 't

sem conduct or device 100 by a resin feed device 174 as represented by
arrows. After the application is conple£@d, the interior 10 of the chanber
173 is returned to the atnospheric pressure. Meanwhile, the gap part

bet ween the sem conductor el enent 103 and circuit board 101 seal ed by the
first sealing resin 161 applied along the four sides of the sem conductor
devi ce 10@atdostifl Indtn dneel Ieesshiae- L edanetbes agppd.i e cduse b aof phapeessure
difference, the first sealing resin 161 applied along the four sides

i nvades t bhagep as stioawn dppFHed lifhddiertahyg f iddhesy wehe 19ap. wiba apvpent of
the first sealing resin 161 applied at this tinme is such as seals the gap

bet ween t hesseaitdagduciiyserento? 163 andliguedi tstaaay.d 28iH0e, ittheigby
preventing invasion of noisture and corrosion, easing a thermal stress and

securing nekieabialiyt ¥oat thie geandad qrardi 1 il g duldiei epoyendesesi bed
injection nmethod, in conparison with the nmethod of applying the insulating
25 se@al i ngoresdh themdihesitdenbeaddpardl ofot RueeM eR8dugiRsite face
103b of the semiconductor element 103 when the
semiconductor element 103 is mounted on the circuit board
101, a height of the pellet or film-shaped insulating
adhesive 107 from the opposite face 10la of the circuit
10 board 101 is such that allows the touch. For example, the
pellet or film in plane is smaller than a distance between
the electrodes 103a of the semiconductor element 103 shown
in Fig. 1 and has the height corresponding to a distance
between the semiconductor element 103 and circuit board 101,
15 i.e., 20-200um, and slightly exceeds the distance.

In the case where the pellet or film-shaped
insulating adhesive 107 is employed, the following effects
are obtained. As described earlier, when the insulating
adhesive 107 1in 1liquid state is wused, an application

20 operation for the insulating adhesive 107 and a mount
operation for the semiconductor element 103 onto the
circuit board 101 are carried out separately as in steps 2
and 3 in Fig. 20. To the contrary, when the pellet or

film-shaped insulating adhesive 107 is wused, since the

25 adhesive is solid, the pellet or film-shaped insulating



1 April 2002 25 elenment 103 and the neighboring part 206 in the atnospheric
pressure, the sealing resin can be injected to the gap in a sﬁq@@ﬁ? béne.
Moreover, even if the sem conductor elenent 103 is as |large as X gnn1or
nore, the sealing resin can 5 be injected easily in a short tinme. A
heat-radi ating resin 163 may be providedlto the sem conductor device having
the first sealing resin 161 filled in the gap as above, in a manner as
shown in Fig. 17 to cover the whole face of the sem conductor device. In 10
this case, the heat-radiating resin 163 has a thermal conductivity in a
range of 8dRe2Wreak)lOforanprief edafppysed VBhekween| dhgecitroueftf detancel 0T adi at e
the heat generated at the sem conductor device. If alumna or the |like
metal | i ¢ &nhdl esenfcooddctber ralementuct 9¥i twhike i nlaided drerddéntt tundd r st
sealing resin 161, heat radiation efficiency of the sem conductor el enent
103 can beounpropedatien wist beihgt berifeatradadi ati ng resin 163. Wen the
metallic filler is used, the filler is coated with a resin coat so as to

negat e conducti vit yadthbhghf ithleerinsA0 dthipy asgheéivbel o8t Hed difrddfjlegt i ng
the sealing resin, the sem conductor elenent 103 can be seal ed by covering

the seni cgpdeekar tevicee 18Ppokotel NSd@HCA03M t Bfa Sies ok} Hdigt@si n 162
as shown in Figs. 18 and 19. The second sealing resin 162 is, e.g., a

filmshapgleneht 203l iGUi€hst abBveFidesckl ptiows tde wigui eSSt dtasd N,
whil e 1 Aprii 2002
later, an insulating resin 153 of, e.g., epoxy-series resin
may Dbe formed at the opposite face 103b of the
semiconductor element 103 beforehand, thereby constituting
10 a semiconductor element 150, and thereafter the
semiconductor element 150 is connected with the circuit
board 101 by the insulating adhesive 107. More
specifically, referring to Fig. 8, after the projecting
electrodes 104 are formed on the electrodes 103a of the
15 semiconductor element 103, the semiconductor element 103 is
fitted on a rotary table 151. The insulating resin 153 is
applied to a nearly central part on the opposite face 103b
of the semiconductor element 103, and the rotary table 151
is rotated in an arrow direction. In consequence, as in
20 Fig. 9, the insulating resin 153 1is scattered by a
centrifugal force, so that the opposite face 103b of the
semiconductor element 103 and the electrodes 103a in the
periphery of the projecting electrodes 104 are covered with

the insulating resin 153. But a leading end parts of the

25 projecting electrodes 104 are exposed from the insulating



26 Fig. 19 shows the filmof the resin. Concretely, after the sem conductor
device 100 is heated in the chanber 173 in the pressure-reducepAst%®§ t he
whol e face of the sem conductor elenent 103 is covered with the E@ % 5
sealing resin 162. The working chanber 173 is returned to the atnospheric
pressure, and the second sealing resin 282 is set, whereby the

sem conduct or device 100 is seal ed. Accordingly, as conpared with the

nmet hod of applying and injecting the insulating sealing resin from 10 the
side end face and the nei ghboring part 206 of the sem conductor elenent 103
in the at mesaheriss pregsd eindlhEasbegndeseal iIKB r£si ahean L& apphifedr n a
short tine in the formof a sheet, ich can cope with a size increase of
the sem cop@uctseiteh@yentht031eb2i8lgn kak t gatkhe cage when pheibbishg
sealing resin 161 is used, the heat-radiating resin |63 may be additionally
provi ded, Qledth®@sunidip did | sFe85edneol bk@aFRY nbif d e udeth | Rat hggsgcond
sealing resin 162. The first sealing resin 161 and second sealing 30 resin

162 are preafer ahlce,0fa LRMGWOT i ACEYLEC- 307 288 1MDF &Y A0 abh ¥ fgmegged of
a material contalining an epoxy conponent. The first sealing resin 161 and

second sealdapd iesiy 102 (P OLHIDA At JEsiirodel 188t ELGEdpko

t her nbpset resin. n the above sem conductor devices [00, 11

APri | 2002, 20 416 155 die Il CUIAL ALARIT 0des 04 pie comngriedsto the

el ectrode on the circuit 101 via the conductive adhesive 106.

However, he copdichiNg aliesiie. | 06g! ssnatopearssa lond eiiagy ELg. 23

represents a sem conduct or evi ce erein the semco

100 200 Chpstd cownd I0L e L1 M 80 01 L LY. bledeeLorulat i o

adhesi ve Wi i ve adhesi ve

| nsul at ”%n%dhfﬁ%‘c’)gp%%&@%fshé&ﬂ‘ésﬁ’{@pﬁrd? %5 | esﬁoﬁ%ééo%%%te%rn el gaent

103 and circui are pul'l éd ‘one another en connected via the

i nsylating adhesiye . 107, and n uent Ly t.he proj,ecting.el.ectrodes 104 are
bu 10 andeBreerriesry ebfefed o The” aietrsautaed ot e B Fent

boar d 101the semiconductor element 150 is connected to the circuit

board 101. The semiconductor device thus manufactured
becomes a semiconductor device 155 shown in Fig. 13.

As described hereinabove, when the insulating

15 resin 153 is formed on the opposite face 103b of the

semiconductor element 103, the insulating resin 153

protects the semiconductor element 103 and also the

electrodes 103a in the periphery of the projecting

electrodes 104, and at the same time, makes the

20 semiconductor element superiorly resistive to moisture

after mounted on the circuit board 101 and prevents the

electrodes 103a of the semiconductor element 103 from being

corroded. According to the semiconductor device 155, a

process of injecting and setting the insulating resin to a

25 gap between the circuit board 101 and semiconductor element



Even when the sem conductor elenent 103 and 15 circuit board 101 are fi xed
only by the insulating adhesive 107 as above, the projecting egiihkﬁgﬁs 104

are surely connected to the electrodes 102 on the circuit boar a the
i nsul ating adhesive 107. However, it is better to use the conductive
adhesi ve 106 together to enhance 20 con@éction reliability nore as
described earlier. Al though the sem conductor elenent 103 is flat in the
f oregoi ng exanple, the nmount nmethod is not limted to the exanple and is
applicable to a spherical sem conductor element 213 as shown in Fig. 24. A
sen conduct®r idevitfeds vy isligbimébed. with t he spherical seniconduct or
el enent 1 April 2002 28 nmounted to the circuit board with the use of the
mount met hod of the Wahidve Embotngehatingt resdh tisS prasemdt i aovehéinnahas
been fully described in connection with the preferred enbodi nent 5 thereof
wi th ref emarteritad tshechaeeomualnyd ango xr @twé nhske i tonsrddl begnohedthbamavari ous
changes and nodifications are apparent to those skilled in the art. Such
changes ardkpmdiifdrcadf onhearin$wl deinmderestiood 53, | a¢l uded whshlattihg scope
of the present invention as defined by the appended 10 cl ai ns unl ess they
depard thefefiroMontains the material, it becomes almost equal to the
insulating adhesive 107 in component, thereby reducing a
stress at an interface between the insulating resin 153 and
insulating adhesive 107.
In each of the above-described semiconductor
10 devices 100, 110, 115, 116, 155, the first sealing resin
16l is injected to the gap between the semiconductor
element and circuit board, e.g., in a manner as illustrated
in Fig. 14 or in step 5 of Fig. 20. The injection of the
first sealing resin 161 may be omitted in the semiconductor
15 device 155 as discussed above. An injection operation of
the first sealing resin 161 will be described now by way of
example of the semiconductor device 100.
In a way of the injection method, the first
sealing resin 161 is injected by a resin injection device
20 171 from the side end face of the semiconductor device 100
and one of parts in the vicinity of the side end face, as
indicated by the reference numeral 206 in Fig. 14.
Preferably, the interior of a working chamber 173

is reduced in a pressure lowered than an atmospheric

25 pressure by an air discharge device 172 after the



1 April 2002 29 CLAIMS 1. A nethod for nmounting a sem conductor el enent
¢103) to a circuit board (101), which conprises: disposing an,ﬂ&aﬁbﬁéing
adhesive (107) having a 5 property of shrinking upon being set, at Teast at
either of opposite faces (101la, 103b) confronted to each other of the
circuit board and sem conductor el ement24registering the circuit board and
sem conduct or elenent so that an el ectrode (102) on the circuit board 10
corresponds to a projecting electrode (104) on the sem conductor el ement
coupling the opposite faces of the circuit board and sem conductor el enent
by t he i nsemitiongluadiesi deyiaad &t iisg sae iimsukhki nchambesi ME,3 sbhehat
the el ectrode 15 on the circuit board and the projecting el ectrode on the
sem condudhgerdbenment wheckl edrm ilbal rgduareciredthbr gugts dure showakade of
the insul ating adhesive so as to the sem conductor elenent and circuit
board ar e thiaxedHe @tosphedi st press2de2.byA teéhad rf ati sehmidegdavice

sem conductor elenent to a circuit board according to claim1, wherein the
i nsul ati ng7adhesivgert stHis pasek ate-arqisddd 08t HDE, t @hlke fiirdtousbaihd any
of the electrode on the circuit board and the projecting el ectrode on the
sem gondugk@nneli@rents idpp e @50600ptRE stiataidf Hdaedsar icanthied ofo@t enent

and circuit

sides of the semiconductor device 100 from the side end
face and the neighboring part 206 of the semiconductor
device 100 by a resin feed device 174 as represented by
arrows. After the application is completed, the interior
10 of the chamber 173 is returned to the atmospheric pressure.
Meanwhile, the gap part between the semiconductor element
103 and circuit board 101 sealed by the first sealing resin
161 applied along the four sides of the semiconductor
device 100 is still in the pressure-reduced state. Because
15 of a pressure difference, the first sealing resin 161
applied along the four sides invades the gap as shown in
Fig. 16 thereby filling the gap. The amount of the first
sealing resin 161 applied at this time is such as seals the
gap between the semiconductor element 103 and circuit board
20 101, thereby preventing invasion of moisture and corrosion,
easing a thermal stress and securing reliability at the

bonded part.
According to the above-described injection method,

in comparison with the method of applying the insulating

25 sealing resin from the side end part of the semiconductor



1 April 2002 30 board. 3. A nethod for nounting a sem conductor elenent to
a circuit board according to claiml1l or 2, wherein the insulaqugg.ag&fsive
is disposed at a plurality of points on 5 the either of opposit Faces. 4,
A method for nounting a sem conductor elenent to a circuit board according
to any one of clainms 1-3, wherein the i ASul at | ng adhesive is a fil mshaped
or pellet-shaped. 5. A nethod for nounting a sem conductor elenent to a 10
circuit board according to claim4, wherein the insulating adhesive is

di sposed at |east at either of the opposite faces of the circuit board and
sem conduédenediteddd anghdhen@edi FrRAtI b P vl & et corRiue EBPSRIBREAL are
registered with the disposing of the insulating adhesive so that the 15

el ect r ode P StSiug epi rtdgi Saeddiy dRTiesprisre olnircirdj ety @2RciRode on
the sem conductor elenent. 6. A nethod for nounting a sem conductor el enent
to a circehoriear dimscor dMegeovernyevap off dhe el naut odr f el ehent

i ncl udes applying, before disposing the insulating 20 adhesive, an

i nsul ati ndOBeslisn d85B3rder apr dtdectSmy @in wbret r e SEEIdnporradien can

sem conductor elenment to the opposite face of the sem conductor el enent
except fobeaipderted elaesipnojiecta rmhaettedtimogle connected to the el ectrode on
the circuit board, wherein after the insulating resin 25 sets, the

i nsul ati ng adhesi veA $editspesdd t@ing easstirmatl 63 naAprbd @2A0H21 @dd et d hielne of
opposite faces. 7. A nethod for nounting a sem conductor element to a
circuit beeamdcandacdionyg devitai théyimhertdien fhestnsdadtimy resin i 36hppl i ed
by dropping the insulating resin to a 5 nearly central part on the opposite
face of tHelded dondhet aapelasmemiovd,xech an arrodraras tsibdvn aid Fiogating t he
rotary table. 8. A nethod for nounting a sem conductor elenent to a circuit
board accewdidigrd® ey ahelel @ neflthe Wdmticonductor device. 1In

10 this case, the heat-radiating resin 163 has a thermal
conductivity in a range of 0.2-2W/mk, more preferably,
1W/mk or larger to effectively radiate the heat generated
at the semiconductor device. If alumina or the like
metallic filler of good thermal conductivity is included in

15 the first sealing resin 161, heat radiation efficiency of
the semiconductor element 103 can be improved even without
the heat-radiating resin 163. When the metallic filler is
used, the filler 1is coated with a resin coat so as to
negate conductivity of the filler.

20 In place of the method of injecting the sealing
resin, the semiconductor element 103 can be sealed by
covering the semiconductor device 100, for instance, with a
second sealing resin 162 as shown in Figs. 18 and 19. The
second sealing resin 162 1is, e.g., a film-shape or in

25 liquid state. Fig. 18 shows the liquid state resin, while



10 includes, after fixing the circuit board and sem conductor el enent,
Fnjecting a first sealing resin agent (161) to a gap between tpg 'bbﬁﬂit
board and sem conductor elenent froma side end face and its nei%hborlng
part (206) of the sem conductor element on the circuit board. 15 9. A
met hod for nounting a seniconductor eledBnt to a circuit board according to
claim8, wherein, the insulating adhesive is a pellet-shaped or filmshaped
and the first sealing resin agent is injected in one direction into the gap
between the circuit board and sem conductor elenent 20 fromthe side end
face and Fig.ndiSgsbomisnghgarfiilagt ahdhrenievmbuct@enerehehy, oxftae thecuit
board, the insulating adhesive disposed is rectangular or elliptical in
pl ane wit beaisiongucioiro dfvice eh§Phvissehedtedt iion the hehenkert d Ah in
injection direction of the one direction of the first 25 sealing resin
agent to &her eguitéwésrediedetedn istataral |'ehe whagdei| 28062 32fio the
injection direction of not smaller than 1. 10. A nethod for nmounting a
sem conduskou cehemertort o ed exiandui t1 GFoarics acooretied twiith aitth8, sweordn t he
i njection
5 sealing resin 162. The working chamber 173 is returned to
the atmospheric pressure, and the second sealing resin 162
is set, whereby the semiconductor device 100 is sealed.
Accordingly, as compared with the method of
applying and injecting the insulating sealing resin from
10 the side end face and the neighboring part 206 of the
semiconductor element 103 in the atmospheric pressure, the
second sealing resin can be applied in a short time in the
form of a sheet, which can cope with a size increase of the
semiconductor element 103.
15 Similar to the case when the first sealing resin
161 1is used, the heat-radiating resin 163 may be
additionally provided, or the alumina filler or the 1like
may be included in the second sealing resin 162.
The first sealing resin 161 and second sealing
20 resin 162 are preferably of epoxy or acrylic-series, more
preferably composed of a material containing an epoxy
component. The first sealing resin 161 and second sealing
resin 162 may be thermoplastic resin, not restricted to

thermoset resin.

25 In the above semiconductor devices 100, 110, 115,



of the first sealing resin agent to the gap between the 5 circuit board and
sem conduct or el enent conprises: bringing the circuit board and

sem conductor el ement under a pressure-reduced state | owered t hARrp02
at nospheric pressure after fixing the sanme; applying the first sealing

resin agent in a whole 10 periphery of thle sem conduct or el enent al ong the
side end face and its neighboring part of the sem conductor el enent under

the pressure-reduced state so as to sealing the gap; and returning the

circuit board and sem conductor elenment 15 to the atnospheric pressure, so
that the fi¥&t 3848l i ridre eBrAlageangapple@rades he04i dreendonaeetadd tia s

nei ghboring part invades the gap consequent to a pressure difference.
met hod forthewurglegtzodesi cohiucror Blenmgritrewita Ipagid cdi@l bodrad &beor di ng

to any one of clains 8-10,

agent

is injected. 12. A nethod for

11. A

further conprising covering the sem conductor
el ement wi¢dndudenve addbeshyer édion ( I88yewdt erthbecbhdetrtiwal iaddesdvien
nmounting a sem conductor elenent to a

25 circui tl®®arid accbr diewpdsnm@nyy omeqofi reldai s Fli-g7., £0r thepresdntpria 2002
33 including: after fixing the circuit board and sem conduct or

5

10

15

20

25

semiconductor device 211 wherein the semiconductor element
103 and circuit board 101 are fixed with each other only by
the insulating adhesive 107, without using the conductive
adhesive 106. Since the insulating adhesive 107 has shrink
properties, the semiconductor element 103 and circuit board
101 are pulled one another when connected wvia the
insulating adhesive 107, and consequently the projecting
electrodes 104 are butted and electrically connected to the
electrodes 102 on the circuit board 101.

Even when the semiconductor element 103 and
circuit board 101 are fixed only by the insulating adhesive
107 as above, the projecting electrodes 104 are surely
connected to the electrodes 102 on the circuit board 101
via the insulating adhesive 107. However, it is better to
use the conductive adhesive 106 together to enhance
connection reliability more as described earlier.

Although the semiconductor element 103 is flat in
the foregoing example, the mount method is not limited to
the example and is applicable to a spherical semiconductor
element 213 as shown in Fig. 24. A semiconductor device

215 1is obtained with the spherical semiconductor element



el ement, bringing the circuit board and sem conductor el enent under a
pressure-reduced state |lowered than an 5 at nospheric pressureﬁlﬁﬁwgbéag t he
sem conductor elenment with a second sealing resin agent (162) ‘dnder e
pressure-reduced state; and returning the circuit board and sem conduct or
el ement 10 to the atnospheric pressure 3% as to seali ng the sem conduct or
el ement onto the circuit board by the second sealing resin agent. 13. A
nmet hod for nounting a sem conductor elenment to a circuit board according to
claim12, wherein the second 15 sealing resin agent is a resin having a
property wpustederimgtbg hebrcuivhi &ears hwathd thet usged f o thige meWdSpheri c
pressure and set when the sem conductor elenent is covered with the second
seal i ng rmeethodgefit thadeboviee epoessinegtr.educed state. 20 14. A nethod for
mounting a sem conductor elenent to a circuit board according to claim 12
or 13, further incladthgugbatthg tiweesewondrseaitiian r dsisn bgent fithya
heat-radi ating resin (163) after the sem conductor elenent is sealed by the
second sedkbngibedi niagegbnn2eti®n AwidthhodHeor prmfidnred a esmeadionshict or
element to a

5 thereof with reference to the accompanying drawings, it is

to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

10 claims unless they depart therefrom.



1 April 2002 34 circuit board according to any one of clainms 12-19, wherein
the second sealing resin agent is a fil mshaped. 16. A nethod Lgrnqgﬁating
a sem conductor elenent to a circuit board according to any on 8F ai s
12-14, wherein 5 the second sealing resin agent is in liquid state. 17. A
met hod for nounting a sem conduct or el erfeht to a circuit board according to
any one of clains 1-16 further conprising: providing a conductive adhesive
(106) to the 10 projecting electrode (104) on the sem conductor el enent
whi l e di sposing the insulating adhesive at | east at either of the opposite
faces of the circuit board and sem cdiehid{®Dr el enent setting the conductive
adhesive parallel with the 15 setting of the insulatin% adhesive in a
paral | el settiny proeedsfoxonenntinfeaccenticondusiorhelemedd t(U9r ¢d s
further electrically connected with the projecting el ectrode on the
seni conduct orirteihenroand. (MOhkt hediehbr cappniseg:a seni conductor el enent to
a 20 circuit board according to claim17, wherein, in order to surely bond
the el ectrode obispestigcudh béasdlwittima heaghedicot i nglel ect hedéngn tehe
sem conductor elenent, in the parallel setting process of the conductive
adhes? ve agmbpdret ¥y nslil st ¥ gk bohespor, behegi astl, abitngeadhliesitveiithesetofand 25
shrunken before the conductive adhesive is set.
opposite faces (10la, 103b) confronted to each other of the
circuit board and semiconductor element;
registering the <circuit Dboard and semiconductor
element so that an electrode (102) on the circuit board
10 corresponds to a projecting electrode (104) on the
semiconductor element;
coupling the opposite faces of the circuit board and
semiconductor element by the insulating adhesive; and
setting the insulating adhesive, so that the electrode
15 on the circuit board and the projecting electrode on the
semiconductor element are electrically connected through
the shrinkage of the insulating adhesive so as to the
semiconductor element and circuit board are fixed in a

coupled state.

20 2. A method for mounting a semiconductor element to a
circuit board according to claim 1, wherein the insulating
adhesive is disposed at a position not to be in touch with
any of the electrode on the <circuit board and the
projecting electrode on the semiconductor element in the

25 coupled state of the semiconductor element and circuit



1 April 2002 35 19. A nethod for nounting a sem conductor elenent to a
circuit board according to any one of clainms 1-18, wherein, in g ting
of the insulating adhesive, in order to prevent the sem conductor elenent
and circuit board from5 bei ng damaged 2{ the setting and shrink of the
insul ati ng adhesive, a setting stress a 9 ng to the sem conductor el enent
and circuit board by the setting and shrink of the insulating adhesive is
designed to be 392. 3x10611 76. 8x106Pa. 10 20. A nethod for nounting a

sem conductor elenment to a circuit board according to any one of clains
1-19, wherR93F % he projecting electrode is forned of Au, Ni, Al, Cu or
solder. 21. A method for nounting a sem conductor elenment to a 15 circuit
board accotdi nd*t Be&hydonkebf NOMALHNI1- 20,5 SIHGUVIH G HRY | feMenitngtadifesi ve
is thernoset. 22. A nethod for nounting a_sem conductor elenent to a
circuit bodrFHceohfiatg t @caRyddme otocl Glasml- 21, onhetei wheteimsiihat i ng
adhesi ve is an epoxy-series resin, a 20 silicone-series resin or a

pol yi m de-iIgesilat ingigdhesgive hetdbsbdsedndtingi rguaad éirivc oddpotioit seloanment
to a circuit board according to any one of clains 17-22, wherein the
condutt i vehedtmidihar iasf opmosiites i Ya&cés ) |l er including silver or gold. 25 24.
A sem conductor device having a sem conductor el enent 1 April 2002 36
nmounted td.a cikx conethbdarfbacwonditigat oat kemmomtdumstdiodedemany one af

ClAaL“{ rriL{l- zoi{rmslft Apoard ABAcATdABgAtOARIY { oAE. ATU.AldimsY. I3y . AherAib. AL{I .
AhE. AA. Al . A Ahy. AA. A% AU. AU. AA. As{. A&A. As{. A.. A6 M hx}jwc
the insulating adhesive is a film-shaped or pellet-shaped.
5. A method for mounting a semiconductor element to a
10 circuit board according to claim 4, wherein the insulating
adhesive is disposed at least at either of the opposite
faces of the circuit board and semiconductor element, and
the circuit board and semiconductor element are registered
with the disposing of the insulating adhesive so that the
15 electrode on the circuit board corresponds to the
projecting electrode on the semiconductor element.
6. A method for mounting a semiconductor element to a
circuit board according to any one of claims 1-5, which
further includes applying, before disposing the insulating
20 adhesive, an insulating resin (153) for protecting an
electrode (103a) on the semiconductor element to the
opposite face of the semiconductor element éxcept for a
part of the projecting electrode connected to the electrode

on the circuit board, wherein after the insulating resin

25 sets, the insulating adhesive 1s disposed at least at
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15 9. A method for mounting a semiconductor element to a
circuit board according to claim 8, wherein, the insulating
adhesive is a pellet-shaped or film-shaped and the first
sealing resin agent is injected in one direction into the
gap between the circuit board and semiconductor element

20 from the side end face and its neighboring part of the
semiconductor element on the circuit board, the insulating
adhesive disposed 1is rectangular or elliptical in plane
with a size ratio of a lengthwise direction orthogonal to
an injection direction of the one direction of the first

25 sealing resin agent to a breadthwise direction in parallel
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10 periphery of the semiconductor element along the side end

face and its neighboring part of the semiconductor element
under the pressure-reduced state so as to sealing the gap;
and
returning the circuit board and semiconductor element
15 to the atmospheric pressure, so that the first sealing
resin agent applied to the side end face and its
neighboring part invades the gap consequent to a pressure
difference.
11. A method for mounting a semiconductor element to a
20 circuit board according to any one of claims 8-10, further
comprising covering the semiconductor element with a heat-
radiating resin (163) after the first sealing'resin agent
is injected.
12. A method for mounting a semiconductor element to a

25 circuit board according to any one of claims 1-7, further
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setting the conductive adhesive parallel with the

15 setting of the insulating adhesive in a parallel setting

process, so that the electrode on the circuit board is

further electrically connected with the projecting
electrode on the semiconductor element.

18. A method for mounting a semiconductor element to a

20 circuit board according to claim 17, wherein, in order to

surely bond the electrode on the circuit board with the

projecting electrode on the semiconductor ele&ent, in the

parallel setting process of the conductive adhesive and the

insulating adhesive, the insulating adhesive 1is set and

25 shrunken before the conductive adhesive is set.
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the insulating adhesive is thermoset.
22. A method for mounting a semiconductor element to a
circuit board according to any one of claims 1-21, wherein
the insulating adhesive 1is an epoxy-series resin, a

20 silicone-series resin or a polyimide-series resin.

23. A method for mounting a semiconductor glement to a
circuit board according to any one of claims 17-22, wherein
the conductive adhesive 1is a conductive filler including
silver or gold.

25 24. A semiconductor device having a semiconductor element
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