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©OF MANUFACTURI NG SAME 1. Field of the Invention The present invani
relates to a sem conductor device which is packaged for the nount'i n(ﬁ‘@q‘ ZQUZ
sem conductor conponent onto a circuit substrate, and to a nethod of
nufacturing the same. 2. Description of the Related Mt There have been

devel oped many types of packagi ng technol ogi es i ncl udi wu, Wﬂﬂﬂml cal one,
quad flat pack (QFP) . These packaging techniques are i de, at

the tine of nmounting a sem conductor conponent onto a circwsks+substrat e,
facilitation of the prot ection and the nounting of sem conductor

conponent s oy hﬁ’m&f@ﬁ °ANS MﬁTﬁsﬂnégt WARUFAETRANCE i | 1

sem conductor conponen(%s age size of sem con conponents is
on the increase. Accordingly, it is becomng difficul t "WI

conventi onal packagi ng technol ogies to deal effectivel "mm MH’#IS for
the reducti ﬁﬁw view to neeting the, t here
has been dg\%l%ﬁ$ ec%ﬁngrqlﬁéeelﬂﬁlv%ﬁn?gﬁﬁa bare sem conduct or conponent is
directly unt. ed .ont r trate for the reduction and ~~" e~ ~
2~10~r Arrg efEfec C|pvé¢;f 3%%0 rr%ﬁ%??ﬁg area. For exanple, when a

sem conduct or C t
vapor - dep05| ted g@h §?%Sb§£t gﬁ@&ﬁ%?gp %%?a%é\%ﬁprgr-g @%%gﬁ?sgtﬁ, f‘%gﬁiﬁ
protection th 1ssp£él?§é)ém ofh& mounting of a semiconductor component

onto a circuit substrate, and to a method of manufacturing the

same.

2. Description of the Related Art

There have been developed many types of packaging
technologies including, as a typical one, quad flat pack (QFP).
These packaging techniques are used to provide, at the time
of mounting a semiconductor component onto a circuit substrate,
facilitation of the protection and the mounting of
semiconductor components. Because of the increase in
connection terminal count in semiconductor components, the
package size of semiconductor components is on the increase.
Accordingly, it is becoming difficult for such conventional
packaging technologies to deal effectively with demands for
the reduction of mounting area.

With a view to meeting the demands, there has been devised
a technique in which a bare semiconductor component is directly

mounted onto a circuit substrate for the reduction and



term nal el ectrode of the sem conductor conponent and a projecting7 M
el ectrode of solder fornmed by plating is constructed overlying th !Né@éﬁmﬂz
Subsequently, the sem conductor conponent is faced down and heated up to a
hi gh tenperature. As a result of such application of heat, the solder is_
fused to a connection electrode of phe circuit -substrate. Such a nounting
met hod i s considered an effective techni que because it can provi de high
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projecting pesdarenMW s 2002 4 electrode with a given position of the
connection electrode 18. Next, the solder is nelted by application of

hi ght enper at ure hgatadd B Gd tnSUbEegL gescEePEHIhaERdd, BRArkhaavel der
projecting el ectrode and the connection electrode 18 are joi ned together

In this “ﬂmeérﬁleggﬁéﬁ&@@dﬂd@@h@i fefnengnt t&ri snkt¥adel oUBh@atiendUNG.
substrate 17 by the solder joint 19. Thereafter, a gap, created between the

sem _Conductg),rwp,nw@emctwap@ﬁegaemtéﬁﬁiApﬁmbahtabﬁ 1dneksminkkdgd pait.h the
molding resin 20 in the formof liquid. By heat hardening at about 120

degrees cenjé 96ada.30NShoR Intute 116§ ite cR@ iighes0hhdiddrfibondudtt S dead celshe
nmounti ng of the sem conductor conponent 15 onto the circuit substrate 17 is

conpl et ed tp, pERVENCa amEBALEQNEURbBUNEEYECAsas §B0WBCcUReFLize Brabavavss,

t he above-descri bed conventi onal seﬁlconductor devi ces and associ at ed

manuf act ur e, freddiols- Havatishe dakl SWERGsHwbatdsal semiconductor device
will be described below by reference to FIG.s 7 and 8. FIG.
7 shows a layout of terminal electrodes of a commonly-used

semiconductor component. FIG. 8 shows in cross section major



Firstly, in order to protect the surface of the sem conductor conporzn@ 15,
"'t s required to fill a gap between the seni conductor conponent 15'&n AYhﬂmz
circuit substrate 17 with the nolding resin 20, and the nounting size

i ncreases accordingly. Therefore, when used as a packaged sem conduct or
device, its size becones greater than that of the sem conductor conponent

15. Secondly, if the number of ter®inal electrodes 16 of the semni conductor

conmponent 15 i,ncreases .¢clreuit scal ‘11, MAY 2002 . 5 increases,
then the géﬁ”ﬂﬁ?ﬁ%@ﬁgaﬁ§§zéﬁ?l§é? 'ﬁ5W1898§PF88ésdf§¥95 [far r oner ,
resulting in reducin he_ s| nd the pitch of the solder joint 19 and
consequegtI%?W%ﬁ??éﬁ%@éﬁl??@ﬁngPﬁemQBPgsp ?Spﬁtdfynbetmeenlthe

sem conduct or component .15 and the circuit substrate 17 will drop. Thirdly,
in order to faciﬁ?&a etﬁﬁ?@ﬁﬁﬁéié&ﬁ%ﬁr?%% f%YﬂP aP%epégtrgde§engQ§%Iout
around the periphe of -t he sem.gonductor co nent 15 in face-down manner,
it is reqm4iﬁf{29éé% Lﬁnﬁ??iiﬁéaepuaﬁPFH&ngggﬁﬁi@@élﬂﬁﬁﬁ%;%%éiof a thin
filmtechnol ogy for two-di nensionally placing the termnal el ectrodes 16 on
the semico ‘bqnci%%%ﬁﬁﬁlnﬂ%}eqr%li5ncr Br ¢k tQ dead it ¥h@mpi REKESE St he
term nal electrodes 16. However, .such arrangenent prqduces sone probl ens,
that is, SéﬁiéﬁHﬂdET%PeHe9¥§§e§?épaii§T8€EFg§§éd1§Edlﬁaﬁﬁ¥éE¥HPi et s
are increased. In view of _the above, there is the limt of down-sizing
senicondwﬂ%£%Qﬁﬁﬂ§ﬁ§yc?nﬁ?%vgﬁﬁ PﬁEW?ePeFﬁﬁﬁﬁpﬁﬁye@@@§9Qﬂqql 6 &% ent, and
reducing their prodyction cos and therefore the foregoin rior art
techniqges¥ﬂ9¥é%ﬁesg¥?SbFﬁc?£§%F?S@ﬁFFPBGPQ P%)CPWPBPgEF f%qﬁéhpoﬂﬂpﬁ t he
increase in the nqgger of tegnigals in a sem conductor conponent, the
above- descr HIb| PrsS hec bhRIP nRHBREE ndPGTE€85 ous. SUMMARY OF THE

| NVENTI ON The present inventjon was, made with_a view {o providin ~~ ~
| ~~' ~ ~~J~12 6ps | i%ﬁﬂ39Qqué¥?¥NQﬁK&%% oF oBbL&nsbwi th BHéCBrﬁbg art

down- si zed ST 1T ehEab 05 L BORAGEHof *BviCEnCapaBPRIGES, -
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substrate 17, a connection electrode 18 formed on a surface
of the circuit substrate 17, a solder joint 19 which joints
together the connection electrode 18 and the terminal electrode
16, a molding (sealing) resin 20 which seals the semiconductor
component 15, and other structural elements.

A method of manufacturing a conventional semiconductor
device having the above-described structure will be described
below. In the first place, a projecting electrode of solder
is preformed on the terminal electrode 16 of the semiconductor
component 15. Thereafter, the semiconductor component 15 is

mounted, in face down fashion, onto the circuit substrate 17.

This is followed by alignment of the solder projecting



sem conduct or conponent and said circuit substrate; and (d) a conductive
paste, which is filled into a hole formed in said base material, fdiZ MAY 2002
el ectrically connecting between a term nal el ectrode of said sem conduct or
conponent and an internal connection electrode of said circuit substrate.
The 2nd invention of the present invéntion is a sem conductor device
conprising: (a) a sem conductor conponent; (b) a circuit substrate; and (c)

a conduct | 4§ Rsitie WAIGN d Gl Ghdit dielehd Udtkd i &y S {acrogL sald

circuit substrate at the side of sai dlsem conduct or conponent

electrical by coRage!! Rachabiert 3 d sl ) ehly LG lopab el Seghconduct or

conmponent and an exfernal connection electr sal Clrcul bstrate.

The 3rd inyepi0nQfrd REaR! EBE z'dbf%téggiciﬁjg@eé@%%iﬁga@e% )38 trg2  of

manuf act uri ng -a sem conduct or evice 1 n a Ssem con or ‘conponent is

rount ed_onk@aed! e iRt (lidsldl AelT GpIduGLor dey) oo JElactyg o

met hod conprising: a N ormng step form . “base
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elimnates 0%91%0?1%?9: f’l%r af'xi:il {:fl@gcfr&?ft substrate 17, is filled with the
molding resin 20 in the form of liquid. By heat hardening at
about 120 degrees centigrade, the molding resin 20 is
solidified. In this way, the mounting of the semiconductor
component 15 onto the circuit substrate 17 is completed to
provide a semicénductor device as shown in FIG. 8.

However, the above-described conventional semiconductor
devices and associated manufacture methods have the following
drawbacks.

Firstly, in order to protect the surface of the
semiconductor component 15, it is required to £ill a gap between
the semiconductor component 15 and the circuit substrate 17
with the molding resin 20, and the mounting size increases
accordingly. Therefore, when used as a packaged semiconductor
device, its size becomes greater than that of the semiconductor
component 15.

Secondly, if the number of terminal electrodes 16 of the

semiconductor component 15 increases as the circuit scale



bet ween the sem conduct or conponent and the circuit board (or the_base
material) with a nolding resin, whereby the nounting size of se JBHMMCQNE
conponents can be reduced down to the size of sem conductor conponents.
Additionally, by the use of a nmulti-Ilayered substrate for converting a
['ayout of termnal electrodes placedsaround the periphery of a

sem conduct or conponent into a twodi nensional |ayout, it becones possible

(o provide gyseuLconduelon Gyl gs, sahall QL saslly dealig Wil dees

increase in the nu term Ina senmc¢
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semiconductor component 15 in face-down manner, it is required
to use a multi-level wiring technique making use of a thin film
technology for two-dimensionally placing the terminal
electrodes 16 on the semiconductor component 15, to increase
the size and the pitch of the terminal electrodes 16. However,
such arrangement produces some problems, that is,
semiconductor device yield is decreased and manufacturing
costs are increased.
In view of the above, there is the limit of down-sizing
semiconductor devices, improving their reliability to a
further extent, and reducing their production costs and
therefore the foregoing prior art techniques are not very
practical. Particularly, in order to deal with the increase

in the number of terminals in a semiconductor component, the

above-described problems become increasingly serious.

SUMMARY OF THE INVENTION

The present invention was made with a view to providing



present invention. FIG 7 is an illustration of a |ayout of terniﬂ? .

el ectrodes of a comonly-used sem conductor conponent. FIG 8 ill tMé(eﬁWZ
I n cross section major parts of a conventional sem conductor device in

whi ch a sem conductor conponent is nounted in face down manner. ~1 T MAY
2~~2 9 REFERENCE NUMERALS | N DRAW NGS § ORGANI C FI LM 2 ADHESI VE LAYER 3
RELEASABLE FI LM 4 PENETRATI ON HOLE 5 CONDUCTI VE PASTE 6 SEM CONDUCTOR

ELECTRODE 319 E%%‘%SE@EE%%SBE%?%&b&?&’*ﬁ%@éﬁ%ﬂ%ﬁ%@%ﬁﬂm NAL 12
WTH A SURRACE TAVER? OF ONOCTT V! PASTE e SENCERBURTOR COVERERT 08
JGINT 20 VEEDI NG RESY KTDESCHE BH RZER T [PREERRES TVBGBINENTS Enbod et s
of the preﬁﬁgﬁlégg &ﬁgP a%$lcg c&%ﬁfﬂe 5¥jdea11ng With %1g%er terminal
count, and a method of manufacturing the same.
The 1st invention of the present invention is a
semiconductor device comprising:
(a) a semiconductor component;
(b) a circuit substrate;
(c) a base material which is placed between said
semiconductor component and said circuit substrate; and
(d) a conductive paste, which is filled into a hole formed
in said base matérial, for electrically connecting between a
terminal electrode of said semiconductor component and an
internal connection electrode of said circuit substrate.
The 2nd invention of the present invention is a
semiconductor device comprising:
(a) a semiconductor component;
(b) a circuit substrate; and
(c) a conductive paste, which is filled into a hole formed
in a surface of said circuit substrate at the side of said
semiconductor component, for electrically connecting between
a terminal electrode of said semiconductor component and an
external connection electrode of said circuit substrate.

The 3rd invention of the present invention is a method



i 0o bel ow by making reference to the attached draw ngs. (FIRST EMBQODI MENT)
Referring to the drawings, a first enbodinent of the present inv§ntMAY 82
now described below. FIG 1 illustrates in cross section successive steps
of a method of manufacturing a sem conductor device in the first enbodi nent
of the present invention. FIG 2 is a ¢ross sectional view of a structure
of the sem conductor device of the first enbodinent. FIG 3 is an
illustration of a | ayout, of external connection termnals of the
seniconducPSrm689¢é€%8FHﬁﬂa%i%%ﬂlQﬂﬁékﬁﬁﬁﬁn.eY%C?sl?ow tChoted that the

di rensions of structural elenents depicted in these FIG s are exaggerated
for the saRBMGLORGNFMTe FORPHN e 1§eBEPNEEAOANBP %rﬁ?%ﬁ%%ﬁnﬁéﬁﬁﬁﬁéfkon. As

shown in FIG s 2 and 3, the s§f1cpnductor devi ce of thg gresent,enbodinent
conpri ses BR&J SEMGHORGUCE We ORI A E3MpeRe nfe Bhod ¢ePRT A8lNE ect r ode
7 formed on the sem copductor cqonponent 6, a multi-layered substrate 8, an
ext ernal connect (8h fePRiRalf OIS Stebs AfndiHers i DM S Inidy B¥eon one
of surfaces of the nulti-Ilayered substrate 8 opposite to the other surface
t her eof t oM@fse&Radlie seni conductor conponent 6 is connected, an organic
film1l which has, on each of its, 6 surfaces, an adhesive |layer 2 for
mechani cal |y conftBtt®ng2deewbihling %E%Pc%%d@b%%*n%o%ﬁEHB¥QC¥F¥EKPQ$ﬁﬁ
mul ti-layered substrate 8, a conductive paste 5 for 11 MAY 2002 m
electricalﬂ?t@oﬁﬁaﬁihR}an%ﬁgwlthe sem conduct or conponent 6 and the
mul ti-layered substrate 8, and ot her cgggonents_. In FIG s 1 (a) to, 1 (e)
, reference nunelg) 8 FEpREsEANY Sted s aniGal preomuRe Mgesaldg
represents a penetration hole. Reference nuneral 9 represents a connection
term nal . RePECONSMGHAFRFAMPPDERE @ $8ATsCHY Bkl S e tBrovapr 23kdd.
FIG 3 shows that the nunber of external connection terminals 11 forned on
the multi- baper sategiaddsy ¥hdle 8tshheasamestime ylaetyicabby)conngGeiRy, in
FIGS 1 and 2, only sixteen_( 9 bé 4 ) external copnection termnals 11 are
shown i n chedyesach bArMePathelegkEcse ebnvahf cTRRLCARANGRPT CYMROWRRF e can
be non-passed type. Next, a nethod of nanutacturing a sem conduct or dgvice
in accor dad®& @i ERNPRELIPESEALCERDSG RENEaWAI FLBEVHESRIPBET2hEI BY. 37 h%t he
first place, the adhesive |ayer 2 (for exanple, an epoxy resin layer) is
formed on KOMWUGHYHcd@ Bt the organic film 1 which is a non-conpressible
base material (e.g., an _aramde fil ., _and base erial.is prepared
carrying on bothsgﬁpf355§n9ﬁgﬁg5fegﬁﬁl é%@ﬁsgﬁﬁenFﬁgﬁigr(g%%glﬁga?)gap

between the semiconductor component and the circuit board (or

the base material) with a molding resin, whereby the mounting

size of semiconductor components can be reduced down to the

size of semiconductor components.

Additionally, by the use of a multi-layered substrate

for converting a layout of terminal electrodes placed around

the periphery of a semiconductor component into a two-

dimensional layout, it becomes possible to provide a

semiconductor device capable of easily dealingwith an increase

in the number of terminal electrodes in a semiconductor

component.



Next, the penetration hole 4 is forned at a given position of the organic
film1 by |aser-beam machining or the like technique (FIG 1 (b)) 7 TR 2092
step corresponds to the step of formng a penetration hole in the present

i nvention. Subsequently, the penetration hole 4 is filled with the 1~
M-~ Q002 r 12 conductive paste 5 (FIG 1 (c)).- The step of filling the
penetration hole 9 with the conductive paste 5 is carried out as follows.
The organic film1l with the penetratio® hole 4 is placed on the table of a
printer and the conductive paste 5 is printed directly fromover the

rel easable film3. _A IS time, the overlying releasable film3 acts as
a printing %%%@FmﬂpﬁéREEgigytpﬁQTﬁﬁeQB@Mﬂéggyof t he adhesive layer 2 from
bei ng cont am nat ed. Tm!s tep corresponds to the step of filling a paste in
the present inverfi%n. ?HjPé LS L ReCF AP EaSRB EOR| $HRECSS i ¥e Ry off f
fromthe surfaces(glg%he adhesi ve layer 2, One of the surfaces of the
adhesi ve | &t PGREE AGUTUT 119k 2t 29T panderEeE r@riel e gicqdwding to
sem.conduct or _conponept 6 and the other of the surfaces of the adhesive
layer 2 is &l fyRel GPPRILRENEoRFehRoR &SRt ddWentgiothe nul ti - | ayer ed
substrate 8 for lamination (FIG 1 (d) ) . This is followed by application
of heat/ pressure,FEo- thatl ¥t 58 & oHH i @Ts ERfjdiEntd 6 tamrture of the
nmufti-layered substrate 8 are mechanically connected together by the
adhesi ve’ | a§@pLgopERELor(dfyiceupindihe ifinsti emhagimaHe conductive paste 5
is conpressed, as_a result of which a conductive substance of the
conductive paste BlGs dehdi#Rellivstratignreoti Aelenautt € eateuranEdve
substance hardens, , The terpminal el ectrode 7 of the sem conductor conponent
6 and the cormeREFbANeFeERHBALS Phithehsemirenpdugiorcdetiisst phitde farst

el ectrically conpected together by a conpressed conductive paste 10. A
conbi nat i orfMPPALMENEr 7 '~ f j'~:'~ ~ ~~j 13 of the step of FIG 1 (d)
and the step of FIG 1 (e corresgonds to the connecting step of the

present inventioHﬁ“%he?e%i%%?Fr?F SotBaffesfi PFRFELONhE RIRRGEYE e Bferds 2,

semiconductor device according to a second embodiment of the
present invention.

FIG. 5 illustrates in cross section a structure of a
semiconductor device according to a third embodiment of the
present invention.

FIG. 6 illustrates in cross section a structure of a
semiconductor device according to a fourth embodiment of the
present invention.

FIG. 7 is an illustration of a layout of terminal
electrodes of a commonly-used semiconductor component.

FIG. 8 illustrates in cross section major parts of a
conventional semiconductor device in which a semiconductor

component is mounted in face down manner.



and the nufti-layered substrate 8 are cut to the size of the seniconductor
conponent 6. In this way, a sem conductor device of the present ddb )ngﬁaz
which is identical in plane size with the semiconductor conponent 6 sho
in FIG 2, is obtained. In this sem conductor device, the term nal
el ectrodes 7 placed around the periphery of the sem conductor conponent 6
ave the external connection termnals 11 converted into a 2D | ayout by the
mufti-layered substrate 8 (FIG_ 3). (SECOND EMBODI MENT) A second enbodi nent
of the presRRFERBNERt NBMERALS BY SBLWINGSd by reference to the draw ngs.
The present enbodi nent relates to a sem conductor device that is identical
with the one discl oSBEANLG HELIM r st enbodi ment, with the exception that the
present enbodi nent enpl oys a base material |ayer which is conposed mainly
of a conpressi bl & b ErEt\Er iTAYER Accordingly, the same reference numerals
have been used to indicate basically like elements in the present
enbodi ment and t he REISAHRISHi Fad! and their description is onitted.
Especially, as to the elenments that are not described here, they are to be
regarded as the shn@EOHERAKIQ@eStPLbed in the first enbodinent. FIG 9
depicts in cross section a structure of the 17 MAY 2002 14 sem conduct or
devi ce in ‘accor danc€ONDUCTINE RATHE enbodi ment. When conpared with the
first enbodi ment, the present enbodi ment has substantially the sane
structure as the 6i rSSMIEHHTIIGROR ,COMEONERE exception that in the second
enbodi ment, a porous base material 12 is used in place of the organic film
1. The seni conduct oTERMANNL: HFLEGHERQPERsent enbodi ment i s nmanufactured using
substantially the same fabrication steps as in the first enbodi nent. The
porous base mat er§ aMUIZ{dAYRRED SURBYPRAEEte material prepared by
i npregnating aromatic polyam de fiber with a thernosetting epoxy resin) is
used as a base nmad elGQANEEGFI@StEACEROPE nechani cal and el ectrica
connection between the seni conductor conponent 6 and the nmulti-|ayered
substrate 8. The l&e CGMRRFS P JefNDHSBI Vit BABEE 12 provides, in addition
to the effects of the first enbodi nent, the advantage that since the porous
base material 12 1} &aSIHRNAde i MEEHTONir TRYMERALI cati on of heat and
pressure in the connect.ing step of the present invention, the conductive
subst ance of the %%ndﬁﬁ?ﬂg%fﬂﬁﬁﬁém@TE%I nsified to a further extent.
(TH RD EMBODI MENT) A third enbodi ment of the present invention wll be
expl ai ned by ref ek2ndRABGHNG rBWFGERODE he present embodi ment relates to a
sem conductor device which is identical with the one disclosed in the first
enbodi ment, with the MUthAERRRt SYRSTRATH BEEHt AcRHBEPRENLAYER OF

sem conduct or P~~~ [~~~ A
CONDUCTIVE PASTE

15 SEMICONDUCTOR COMPONENT
16 TERMINAL ELECTRODE

17 CIRCUIT SUBSTRATE

18 CONNECTION ELECTRODE

19 SOLDER JOINT

20 MOLDING RESIN

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will be described



~s conponent of the sem conductor device includes a projecting el ectrode.
Accordi ngly, thesanereference nunerals have been used to indicate ‘bﬁsMA‘pleZ
like elements in the present enbodi nent and the first enbodi nent and their
description is omtted. Especially, as to the elenents that are not
described here, they are to be considered as the sanme ones as described in
the first enbodi ment. Referring to FIGL05, there is shown in cross section
a structure of the sem conductor device according to the third enbodi nent.
When conparnesl om tihy tiek fng ste fabedteend, thheaptasted drbedinggnt has
substantially the same structure as the first enbodinent, with the
exception t(RIRIT EMBOPIMBENTY enbodi nent, a proj ecting electrode 13 is
formed, overlying the termnal electrode 7 of the sem conductor conponent

6. A nethod of meeffeaatiurg g alsend condugs pra devr §€ ahbblenPhesert the
enbodi mrent w Il be described. This nethod enpl oys substantially the sane
steps as i pidgerdt rHtvenbdon neat nowi dbsthebeyceplioan that the present
enbodi ment i ncludes, prior to the connecting step of the sem conductor
manuf act ure met hgdaaf 1t belhstshtesbpdidmsdés sediivm eudceis®ing Eheps of
projecting electrode 13 on the termnal electrode 7 of the sem conductor
conponent & matthddalf mantlfieccapnagt & ngemi pndictbe duweisentirerbedemeat, the
term nal electrode 7 and the connection electrode 9 are electrically
connect ed tagsidiaiedy &f coneustéyenpashechhiongh Fhe.ppojechi Bgogkect rode
13. 1 ? MAY 2002 L6 The formation of the projecting electrode 13 on the
term nal elRatriosieal wiew hef seriterRAMIe0b fCORPOBBMAE cOnAueYbdegevikeaddi t i on
to the effects of the first enbodi nent, the advantage that since the
conducti ve {lastfirst endwtimeased B @EN 3ameuah ¢01nespandondolfoat heyout
projecting electrode 13 during application of heat and pressure in a step
of the manWBedterrafl tdeerserticondecidn ey iofethehgeffodnatc¥ersybgtiaace of
the conductive paste 5 is densified to a further extent. Tf a sem conductor
conponent aff the Senstanhustivertevi @& 0k thdesrcosd widwdheeatimbasians
structure including a projecting el ectrode of the present invention, this
provi des, 0¥ adauicitaratloel brept batdsi ofed Hey shesadr B dirkEEkagybeated
advant ages that the conductive substance of the conductive paste 5 is
densifi ed tfpm ther shée oftembyensennetdf tho\desdriFAiRIHEVBOBI pMERdEn)y A
fourth enbodi mrent of the present invention will be described by reference
to the drawimgsntildme. present enbodi ment relates to a sem conductor device
which is identical with the one disclosed in the first enbodinent, with the
exception that iRAs ishosenicofdGeiso? dedi 8¢ bhet hempresdnttembddiriert pft he
circuit substrate has an adhesive | ayer and a conductive paste of the
present i nvdg ipre sent t édbodbneatecompeisal thet feoljowdagt: ianvention is
used. Accordingly, the sane reference nuneral s have been used to indicate
basi cal | y |ddel edrdeeterigonpengnesent aehbouinaht edadtradef iir §ormed en~~ ~Y
z~0z enbodi ment and their description is omtted. Especially, as to the

el enment s t Hehe agenmiwendester beempenentt Aeyaaneltb-bayered substrate 8,

an external connection terminal 11 which is two-dimensionally
laid out on one of surfaces of the multi-layered substrate 8
opposite to the other surface thereof to which the
semiconductor component 6 is connected, an organic £ilm 1 which
has, on each of its surfaces, an adhesive layer 2 for
mechanically connecting between the semiconductor component

6 and the multi-layered substrate 8, a conductive paste 5 for



regarded as the sane ones as described in the first enbodi nent 'Hf?fﬁrziﬂﬁ
to FIG 6, there is shown in cross section a structure of the se o A c¢l82
‘devi ce according to the fourth enmbodi ment. Wen conpared with the first
enbodi ment, the present enbodi ment has substantially the sanme structure as
the first enbodiment, with the exceptignp that i.n the present enbodi nent, a
mufti-layered substrate 14 is enployed. Fornmed on a surface |ayer of the
mufti-layered substrate 14 that is connected to the senmi conductor conponent
6 is the contReEriyeaph¥t eonpeghdnghbesyresi el apuicendygsoyseosponeat
mufti-layered substrate 14 (which carries, on its surface layer that is
connect ed t® afethermebhiinte BT ednpdnthrate 8 handopthet icpapsaant 90 dmd t he
adhesive layer 2 ) provides, in addition to the effects of the first

enbodi nent ,E¥Ges ddddntadel @ hatebgsenes: eunaral ueRrasenke argasiesabillem 1
and the porous base material 12, are no | onger needed therefore making it
possi bl e t of btvi ReELrRREE t RARERALsdnrepragentss devepelrmidonhiiadahe hol e
can be passed through type. In each of the above-described enbodi nents of

t he presentR¢ferancennungspps 3 depresepdsy a eximmedadiiqrdmemigsah, and
phenol resin) containing fine powders of Ag, Au, Cu, N, or the like can be
used as matRefarencemunprabiduesprespatsa conductiyvejpaste compresdess | ong
as these resins have satisfactory conductivity and are thernosettable. Even
if the circtl@. suisdrawg hett the rRembesnaflicxdreried conneattienssegmdnerl g hird
enbodi ment is constructed to include an adhesive | ayer and a conductive
paste of thkkpfeseed amidet Myd tamd avenes, substrade 'wafesnnface isel hrusent
invention, such arrangenent provides, in addition to the effects of the
second or thortF el mélawevein sand I&dvaidt agd ds @deb¥rsbeieemol by t4)has
been described in the first to fourth enbodinents that the circuit
substrate otxt@rnpiesennerki-ent texmigailgpldmaneedhigyng iRy frios|sap@cdd on
substrate that has, on one of surfaces thereof facing the sem conductor
conponent afonetheasabg PheCOPYESiERSUrf ace, external connection terninals
arranged two-dinensionally in a matrix. This is not considered to be
restrictive. For NMeanwmtke thesehekeerpal beoRpacPrssedetyiPgal s can be
arranged two-di nensionally ‘at random Additionally, it has been described
that the conductiVexEyb3tBmeRodo} Manbiakieds g fhseaicodadyat athegiicsent
invention is densified by conpression. This is not considered to be
restrictivelNEREROFHABGEhWEERPERE B CHE o RPPOLINERY ¥idii Deedesqrihed
possi ble to provide an effect of manufacturing a down-sized, thinned

seni conduct®?l8¥vi ce. As can be seen fromthe above-description, the

resent . .
P In the first place, the adhesive layer 2 (for example,

an epoxy resin layer) is formed on both surfaces of the organic
film 1 which is a non-compressible base material (e.g., an
aramide film), and a base material is prepared carrying on both
surfaces thereof the releasable film 3 (FIG. 1(a)).

Next, the penetration hole 4 is formed at a given position
of the organic film 1 by laser-beam machining or the like
technique (FIG. 1 (b)). This step corresponds to the step of
forming a penetration hole in the present invention.

Subsequently, the penetration hole 4 is filled with the



"I 7 MAY 2002 19 invention is able to provide a down-sized, thinned,

highly' -reliable sen conductor device capable of dealing with the"i}ﬁq\r],@,asmz
in termnal count, and a nethod of manufacturing the same. |In other words,
by the use of a nulti-layered substrate capabl e of two-di nmensional
conversion of a layout of terminal elegctrodes placed around the periphery
of a sem conductor conponent in the present invention, it becones possible
to. provide a sem conductor device that is able to easily deal with an

i ncrease | FAWBIGRITHRIPHILR ef i FEE - el e €} bdesThe atepnpEohdiliéing Ebeponent .
I n accordance with the sem conductor device manufacture nmethod of the
present inpendtgrtierhole Inyiflethe conduchigamastedt 46 parnded ons

sem conduct or conponent and the circuit substrate (or the base material)
with a nol disnalesaws . afdhe onsvfe st Posst bikth othedprre tnet hounkphg 4i ze
of sem conductor conponent to the size of sem conductor conponent. <
AVENDED SHE®ET pladged-lonviiher @k e 0f2e pranksriand tbhai conductovedpaste
conprising: (a) a sem conductor conponent having termnal electrodes; (b) a
circuit suBstsapeintedry jarttekndirosoaviettim rellecasebdest dlmche Adj bhis
surface thereof and external connection termnals at its other mgjor
surface; (dimebide paeadivinaedeaisabdiesfddnd3 reeweds sapdinsihgomdast or
conponent and said circuit substrate; and (d) a conductive paste, which is
filled intotelmpsoteckddd hheaiur Hrce ofathe iaghe Figre épwerr? dalomybeing
connecting a said termnal electrode of said sem conductor conponent and a
sai d i nt er mantouwintiédn dhbot roRp goregspendsute thdsstapepf (€)1 hvgei n
said internal connection electrodes are respectively electrically connected
to sai d extemasteonmelhe dpresentnangenhiongh said circuit substrate; (f)
whereby said term nal el ectrodes of the sem conductor conmponent are
respectively el efheredfite ot tued aas adulial faxdms Falkreonnededonffefnpmal s
of the circuit substrate. 2. The sem conductor device according to claim1l
wher ei n saithedw facgpafedhsuanhesavesdpteole dos Qfotth|§a§§rgﬁ|€§t§gﬁfsai d
base material and said conductjve paste filled in said hole_is connected to
sai d i nt er idie coHRTITON &YREL4 obe diighed wikkuthestesninat eheetighrdsn | VH
(inner via hole) structure of said base material. 3. The seni conduct or

devi ce accot 8ifrgh¢ § SBRGOMI GO CamRPBRA tsradpale ofhedr PAItheagurfacss

| east one of the surfaces theregt, an, adhesi ve | ayer. )
of the adhesive layer 2 is aligned with thé connection electrode

9 of the multi-layered substrate 8 for lamination (FIG. 1(d)).
This is followed by application of heat/pressure, so that the
semiconductor component 6 and the multi-layered substrate 8
are mechanically connected together by the adhesive layer 2
(FIG. 1(e)). Further, in this step, the conductive paste 5
is compressed, as a result of which a conductive substance of
the conductive paste 5 is densified at the same time that the
conductive substance hardens. The terminal electrode 7 of the
semiconductor component 6 and the connection electrode 9 of
the multi-layered substrate 8 are electrically connected

together by a compressed conductive paste 10. A combination



4. The sem conductor device according to claim3 wherein said hoje is ‘
formed such that said hole passes through at |east said adhesi ve{ﬁl ayery arii?
said base material at the side of said sem conductor conmponent. 5. The

sem conductor device according to claiml1l or 2 wherein at | east one of the
surfaces of said base material is self adhesive. b2l ' 6. The

seni conduct or device according to claif 1 wherein said hole is formed such
that said hole passes through said base material. 7. The sem conduct or

devi ce accyydith@ b@epnyfomnes 0f1 @l)aiai®l the yhep el ra.d1hasecsptespahdiss a
mat eri al conposed mainly of either non-conpressible base material or a

conpr essi blg, hase d@iwsteling8stdpeogerheopdustar deviea® idgcording to any
one of clainms 1-7 wherein said sem conductor conponent has a projecting

el ectrode on sai ¢Heatdd Ml r e IdRmrd rSaid 1t etienabheke ks gpg9egfs sai d
sem conductor conponent is electrically connected to said interhal

connecti on £t 1T -OUbfe S&d s b £ Bfdd NP Aleyod® and sazd egnduetive
paste. 9. The sem conductor device according to any one clains 1-8 wherein

sai d ext er naly CONMPGLESR E6RPbARKS 1€ B aNgedyhD, aat WBndLARASLRRA
| ayout. 10. A sem conductor device conprising: (a) a sem conductor

conponent - haw fid L @h’éa%)rﬁls%ﬁ‘tr 8flESdihBAt 2 whIENI {s %‘&ﬁtﬁa&&hﬁg' Mene

i nternal connection electrodes at one maj or side thereof es said

sem conductoy, CoppoReite $6iEXHEHERbr CEARBEhERR beERbRA! $nak Tkl S 20t her
maj or side; and
obtained. In this semiconductor device, the terminal
electrodes 7 placed around the periphery of the semiconductor
component 6 have the external connection terminals 11 converted
into a 2D layout by the multi-layered substrate 8 (FIG. 3).
(SECOND EMBODIMENT)

A second embodiment of the present invention will be
described by reference to the drawings. The present
embodiment relates to a semiconductor device that is identical
with the one disclosed in the first embodiment, with the
exception that the present embodiment employs a base material
layer which is composed mainly of a compressible base material.
Accordingly, the same reference numerals have been used to
indicate basically like elements in the present embodiment and
the first embodiment and their description is omitted.
Especially, as to the elements that are not described here,
they are to be regarded as the same ones as described in the
first embodiment.

FIG. 4 depicts in cross section a structure of the



(c) a conductive paste, which is filled into a hole in the surface of said’
circuit substrate at said one nmajor side, so as to form an electﬂﬂcHMN 2002
‘connection between a said term nal el ectrode of said sem conductor
conponent and a said internal connection electrode of said circuit sub
stxate; (d) wherein said internal connection electrodes are respectively -
electrically connected to said external4connection termnals through said
circuit substrate; (e) whereby said term nal electrodes of the

sem conduct semg oppduehioradeviesgacaceolrdaakcect tir ahleys econe emxbd imeat d
external connection termnals of the circuit substrate. 3i'i;~4'"1 22 11,
, ~, e sem c@hdoatanmpaiesd ¢d tacthoe diing tt embddimedd, wher pressat entmddinent
formed such that said hole does not pass through said circuit substrate and
sai d conduchasesplstantiblég the ssnk Isdlreidtsimoasethed 1ms ts &ind akines )
coancction el ectrode of said c~.:rcuit substrate through an IVH (inner via
hol e) strucwikh tiie saiagpdiirauithasuistthat secdd, enlhed Seen tcoadpototusdeadee
accarding to claim 11 wherein said external connection termi nals ~e
~~,ged in andwerdadeddi dsaludeaydut .plie dhetlsemncomilct Bfldevice accordi ng
to any one of clains 1 -12 wherein said sem conductor conponent has a

proj ecting el ect rbde semsabdduetoicndle velcecorfodthe? predenteeaibodianeht ergn nal
el ectrode of said sem conductor conponent is electrically connected to said
extern al cmanafhictmreldectsiodge stilrsduagit isdlildy prhog esarien f add reiatartoiden astcesai d
conductive paste. 14 . The sem conductor device according to claim 10 wher
ein said hokhe is frhvemdd rssiclentbeatingmitd. hol e passes through said circuit
substi ate and said term nal electrode of said sem conductor conponent and
sai d external conBeetporoes desodatarisd d2ci(ecyi.i &ubmiped et @ma ttonieekt ed
together directly by said conductive paste. 15 . The seniconductor device
accordi ng tprapgredebyf igipgiegnat-ing satmwat ic spcbyaiuide vEilsebswanbeaof said
conductive paste is one densified by conpression. 16 ,- ~e sem conduct or
devi ce accotbemgosetaingom®ay clesirs) lidSadkdras na sha sle seateondilictfor
conponent and said circuit substrate are substantially identical with each
ot her in atebtabilighingemephprigad angdelectrical connection between the

semiconductor component 6 and the multi-layered substrate 8.
The use of the porous base material 12 provides, in addition
to the effects of the first embodiment, the advantage that since
the porous base material 12 is easily compressed during
application of heat and pressure in the connecting step of the
present invention, the conductive substance of the conductive
paste 5 is densified to a further extent.

(THIRD EMBODIMENT)

A third embodiment of the present invention will be
explained by reference to the drawings. The present
embodiment relates to a semiconductor device whichis identicai
with the one disclosed in the first embodiment, with the

exception that in the present embodiment, a semiconductor



, 1 ~ MAY ZUdZ f 23 17. The sem conductor device according to any,qne of :
" elai'nms 1-16 wherein said circuit substrate is a nmulti-layered subst P’éﬁ'egug}é :

that converts a | ayout of said terminal electrodes di sposed around a )
peri phery of the sem conductor conponent into a two-dinensional |ayout of
gai d external connection termnals. 18 - A nethod of aanufactu..~.~ g a .
sem conduct or device in which ''a semr®nductor conponent is nounted or_to
a ci.-cuit substr ate) said seai eonductor device manufacture r~et_hod

conprisin | g¢f o .ezial ;
(o pands ot o eemelametooneteneiest 2 prsglRieg s |

connect L- ~g 154 &Pr Ofie A sid &g 1y, ‘%‘P&'é@&rhé %f%%%c%eﬁh@g?gh!gtﬂx{ ggaﬁne”t

~to said cir cuit substrate through said base materi e at same

tLe el ectrigald Yt §00REEEE e InREE WREN al&%% Bm@ht ee.tgx} e éﬁ{: rcutldt substl

seri.conductor cor~aonent and a connection e ECtI’O sal

ate by s2id ShvCa @R ARG RN Sho (UL BESBEIRIne b T

sai d bast nmateri a said circuit subs int Sané " si

s condctgg, e o P ARgEL 8 1) %%osfnéﬁé@t%%qaﬁa&é'n P lepciEeE Nt

szid hole form: . ~g st olers sai not

pass Lhrougfysa Slxggf%ff@tt%rba' coftfa8Rbd 09| the Manfk BHEE SLsBaLBeRoo?

aaterial at said circul strate are co- cte y as

NH (inner v ey st I%g y The sem conduct or devi ce aanufactur a
rnet hod accor?dé}% £6 cf'agla me ?9 wherein said bast n. atcrl al has, on

at |ezst a surfagg Qfr sS4 @%qéﬂa%e“%ler%t tshghg'wﬁel?xf c§g on a

sczai condTact or corrponent an adnesi ve | ayer In Sal hO e flOI’ m =g

step, said s}\ﬂlt?ct&féoéf b S ddifh A A e PLARRT SN 18k LRFSH sai d
adhesi ve |ayer
embodiment. When compared with the first embodiment, the
present embodiment has substantially the same structure as the
first embodiment, with the exception that in the present
embodiment, a projecting electrode 13 is formed, overlying the
terminal electrode 7 of the semiconductor component 6.

A method of manufacturing a semiconductor device of the
present embodiment will be described. This method employs
substantially the same steps as in the first embodiment, with
the exception that the present embodiment includes, prior to
the connecting step of the semiconductor manufacture method
of the first embodiment, a step of forming the projecting
electrode 13 on the terminal electrode 7 of the semiconductor
component 6, and that in the connecting step of the present
embodiment, the terminal electrode 7 and the connection
electrode 9 are electrically connected together by a conductive

paste through the projecting electrode 13.



24 21 . The sem conduct or device nanufacture nmet hod according to claim20 ,

' V\/nerei n connection in. said connecting step is established by nekynA% 2002
"tLization of said adhesive |ayer of said base mate:ial. 22 , The

sem conduct or devi ce manufacture method according to claim18 or 19

wherein at |east a surface of said base material at the side of said

Sem conduct or conponent is self adhesi¥®, azd in said hole for~g step, said
hole is formed in at |east said base material surface at the side of said

seni conduct or Cormféﬁeﬂurm&?rﬂrheoﬁe@h&%P&fé@flﬁing@cEBBHEa%UBﬁ Tihod

according to claira~22 , wherein connection in connectlng step 1s

est abl i Shedcé%}inmélﬁ'e'l@dttﬂddezatdfof‘h@fsetnﬂ%o?ﬁitfctﬂﬂhEéh acc% ghidchase

material. 2f , The sem conductor device manufacture ne ing 6 any

one of claifp Agd28ichetsi ﬂhéab@féé%CQQd%ﬁhoElﬁg@%ﬂ%@d Mm@ R ecting

el ectrode on said ternminal electrode, and in said connectir g 'step, said

terminal el £ej40€8qgé StiedcsIncaldne RS Edd g)a%aeéi 5%@%&@9@3%'%53&0%

through said projecting el ectrode and said conductive paste

sen conductgy S eWife corelspeind it dbhede é’é@ﬂm%%slu A% af3 gli@ Ihgg 4in

18- 24 wherein is said connécting step, a cornducti st'ance conta

sai d conducatO;s Bi @261 6n i St IR faned E?)és%% n;ﬁs  Akep of kn % %@PS(G%QQ&%% 26. _

The sem conduct or devi ce accordi ng to cl I n sal material is
an organi ¢ §¢l¢Re semiconductor device, the conductive substance of the

conductive paste 5 is densified to a further extent.

If a semiconductor component of the semiconductor device
of the second embodiment has a structure including a projecting
electrode of the present invention, this provides, in addition
to the effects of the second embodiment, the advantages that
the conductive substance of the conductive paste 5 is densified
to a further extent, as in the above.

(FOURTH EMBODIMENT)

A fourth embodiment of the present invention will be
described by reference to the drawings. The present
embodiment relates to a semiconductor device which is identical
with the one disclosed in the first embodiment, with the
exception that in the semiconductor device of the present
embodiment, the circuit substrate has an adhesive layer and
a conductive paste of the present invention and that no base
material of the present invention is used. Accordingly, the
same reference numerals have been used to indicate basically

like elements in the present embodiment and the first



2 7 . The sem conduct or devi ce manufacture nmethod according to clains 8 ,
wherein in said cutting step) said base material and said ci rcuif {sM,&‘étZd;ﬂZe
~. are cut in the size of sand sem conductor conponent. 28 . The
sem conduct or devi ce manufacture nmethod according to claim 8 , wherein
said base material is an organic film._ .A@.A2 .A[l .A2 A2 . A

Al LA AH A Ahl . A A3. A A . A(r. AY. Aa, AH} A@Ah Al A[ A

. AR&I Jd! Cu% | npr MNX vwzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]c
al ca] cal ca] et o8] et £ ad o] tred o] e sl o] T al s Al iatal s akepakliaaly, as F g
$/1,\89CD$% w mhb] X] ] ca]c aU] ¢
a] ca] ca] ca] e €ed cal emdnel cehae] aagcadealiesteibed here, they are to be
a] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]calcalc"aV]c"a]ca! % Dxf KN _u/g R

"A'D'P" | wirdgd Xfi¢d adthe same ones as described in the first embodiment .

a] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]lca]c"aUc"a]ca]ca]c
a] ca] ca] ca] ca] cajriead MO "FHBA AL & Grdwh I'nKcFos's( el 6h&kC) V) {
vgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] caljcalcaUc aJc aUc
a] ca] ca] ca] §@:}@@&@ﬁé@ﬂ eajeCabmaloahoaked] aal¢abcat68tlhy )Y Ikhe Fsdttht+D E
T H[....//zupkfal\Wca]ca]ca]ca]ca]calcalc aJcaJc aUc aJc aUc
a] ca] ca] cal abealsenea] aiteds ciehsateal setratra] eakea) eaboal fahea! £yR0001110
21293: 3g3i 3t 3u3w333" 55&6] 666678<8y88888| wnhc] X]]c al]c
a] ca] ca] ca]ged s&d € gl diaderad @abcgﬂxcaigﬁtfalwlax@]s%a]ecs pklhetatsalLaheal ca]
cal ca]ca]calcalca]ca] ca! 888*::
>>>>>77p 7?7 D/@KB&EME&EEQFWEHh th\é’f eheeFlhibpalealtc alt alfalnadsaical cal ca
]ca] ca]c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]caljcalcal:lz
L1111 33 1KoKKHidd MREOABnE1 83 MAdVEMK L K ¥ Ak 2\ 1Y @a]oqa)]y@@] .CaFpamhed] ca] c

,alU] c,alca]ca]calcalca]calcalca]jcalc aU c a]ca]ca]ca]ca cajcaljc aljc allc
a] ca] ca] cal ofy-ZoAAZEHd Adyiad *BE the fudor[ - 1akRirekr eetaingtld aliViaatr is
aU] ca] cal] ca] ca] ca] ca]ca] ca]ca]ca]ca]c"alc"a]c"aU] c"a]ca] ca]ca]ca] ca]ca]ca
] ca] ca] ca] cconnected to the semiconductor component 6 is the conductive

a]ca]ca] cal]ca]ca]cal cccccVefghhQ dij4jrjjjjjjj8kGkkIPIT1ImM mmm~ytoje [V]c

a] ca] ca] ca]sad€a] ta] @ﬁ]ica]uéa]aaa]gga];@ahga@]rcat,)] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] c”a] cal] ca] cal nnoo' p3pppqqqaqgqQ rrr Ssnst uvvwwwwx Pyyyyzupkf a\ V
] cha] ca] ca] ca] ca]mad capoBbthe multi-layered substrate 14 (which carries,

a]J ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca]cal]c
a] ca] ca] ca]er] ria$ cahchcal taygyyyhat is connected to the semiconductor
zzV{{||}}}n~p~s~v~~~?>J~yt 0j e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cathmpbhent ca] chheatontinafdtakcpheabcaDcahd"ahkcatnas@a<luyer?>J~y
toje [V]ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcal]c
a] ca] ca] ca] zpjpaajvdalecsa] tn alddd talaratoadhkc Bf £0eA s & £ the ¥ id@RboPiment,
the advantage that base materials, such as the organic film
1 and the porous base material 12, are no longer needed
therefore making it possible to provide a much thinner
semiconductor device.
Meanwhile the hole can be passed through type.
In each of the above~described embodiments of the present
invention, resins (e.g., epoxy resin, silicone resin, and

phenol resin) containing fine powders of Ag, Au, Cu, Ni, or

the like can be used as materials for the conductive paste 10
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Even if the circuit substrate of the semiconductor device
in the second or third embodiment is constructed to include
an adhesive layer and a conductive paste of the present

- invention and to have no base material of the present invention,
such arrangement provides, in addition to the effects of the
second or third embodiment, the same advantage as described
above.

It has been described in the first to fourth embodiments
that the circuit substrate of the present invention is
implemented by a multi-layered substrate that has, on one of
surfaces thereof facing the semiconductor component as well
as on the opposite surface, external connection terminals
arranged two-dimensionally in a matrix. This is not
considered to be restrictive. For instance, these external
connection terminals can be arranged two-dimensionally at
random.

Additionally, it has been described that the conductive
substance of the conductive paste used in the present invention
is densified by compression. This is not considered to be
restrictive. Even if such compaction by compression is
omitted, it is possible to provide an effect of manufacturing

a down-sized, thinned semiconductor device.

As can be seen from the above-description, the present
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the same.

In other words, by the use of a multi-layered substrate
- capable of two-dimensional conversion of a layout of terminal
electrodes placed around the periphery of a semiconductor
component in the present invention, it becomes possible to
provide a semiconductor device that is able to easily deal with
an increase in the number of terminal electrodes in a
semiconductor component.

In accordance with the semiconductor device manufacture
method of the pfesent invention, there is no need to fill a
gap, created between the semiconductor component and the
circuit substrate {(or the base material) with a molding resin,
and it becomes possible to reduce the mounting size of
semiconductor component to the size of semiconductor

component.
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(c) a base material which is disposed between said semiconductor

component and said circuit substrate; and

(d) a conductive paste, which is filled into a hole formed in said base
material, for electrically connecting a said terminal electrode of said
semiconductor component and a said internal connection electrode
of said circuit substrate;

(e) wherein said internal connection electrodes are respectively
electrically connected to said external connection terminals through
said circuit substrate;

(f) whereby said terminal electrodes of the semiconductor component
are respectively electrically connected to said external connection

terminals of the circuit substrate.

The semiconductor device according to claim 1 wherein

said hole is formed such that said hole does not pass through
said base material and said conductive paste filled in said hole is
connected to said internal connection electrode of said circuit substrate

through an IVH (inner via hole) structure of said base material.

The semiconductor device according to claim 1 or 2 wherein

said base material has, on at least one of the surfaces thereof,

an adhesive layer.

The semiconductor device according to claim 3 wherein
said hole is formed such that said hole passes through at least
said adhesive layer of said base material at the side of said

semiconductor component.

The semiconductor device according to claim 1 or 2 wherein
at least one of the surfaces of said base material is self-

adhesive.
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said base material is a material composed mainly of either

non-compressible base material or a compressible base material.

8. The semiconductor device according to any one of claims 1-7 wherein
said semiconductor component has a projecting electrode on

said terminal electrode and said terminal electrode of said
semiconductor component is electrically connected to said internal
connection electrode through said projecting electrode and said

conductive paste.

9. The semiconductor device according to any one claims 1-8 wherein
said external connection terminals are arranged in a two-

dimensional layout.

10. A semiconductor device comprising:

(a) a semiconductor component having terminal electrodes;

(b) a circuit substrate having internal connection electrodes at one
major side thereof which faces said semiconductor component, and
external connection terminals at its other major side; and

(c) a conductive paste, which is filled into a hole in the surface of said
circuit substrate at said one major side, so as to form an electrical
connection between a said terminal electrode of said semiconductor
component and a said internal connection electrode of said circuit
substrate;

(d) wherein said internal connection electrodes are respectively
electrically connected to said external connection terminals through
said circuit substrate;

(e) whereby said terminal electrodes of the semiconductor component
are respectively electrically connected to said external connection

terminals of the circuit substrate.
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12

13 .

14 .

15

16 .

The semiconductor device according to claim 10 wherein

said hole is formed such that said hole does not pass through

said circuit substrate and said conductive paste filled in sajd hole is
connected ta said external connection electrode of said circuit substrate

through an IVH (inner via hole) structure of said circuit substrate,

The semiconductor device according to claim 11

wherein said external connection terminalsare arranged in

a two-dimensional layout.

The semiconductor device according to any one of claims1-12 wherein
said semiconductor component has a projecting electrode on
said terminal electrode and wherein said terminal electrode of said
semiconductor component is electrically connected to said external
connection electrode through said projecting electrode and said

conductive paste.

The semiconductor device according to claim 10 wherein

said hole is formed such that said hole passes through said
circuit substrate and said terminal electrode of said semiconductor
component and said extermal comnection electrode of said circuit

substrate are connected together directly by said conductive paste.

- The semiconductor device according to any one of claims 1-14 wherein

a conductive substance of said conductive paste is one densified

by compression.

The semiconductor device according to any one of claims1-15 wherein

said semiconductor component and said crcuit substrate are

substantially identical with each other in at least plane shape and size.
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semiconductor device maaufacture method comprising:
(a) a hole forming step of forming a hole in a base material;
(b) a paste filling step of Elling a conductive paste into said hole;

- {c) a connecting step of mechanically connecting said semiconductor
component to said circuit substrate through said base material
while at the same tme electrically connecting between a terminal
electrode of said semiconductor component and a connecton
electrode of said circuit substrate by said conductive paste; and
thereafter

(d) a cutting step of cuting said base material and said circuit

substrate in the same size.

19.The semiconductor device manufacture method according to claim 18,

wherein
in said hole forming step, said hole is formmed such that said hole

does not pass through said base material, and
said hole and =z surface of said base material at the side of said

circuit substrate are comnected together by ao IVH (imner via hole

structure.

20. The semiconductor device manufacture method according to claim 18 or

19, wherein
said base material has, on at least a2 surface of said base

material at the side of szid semiconductar companent, an adhesive layer,

and
in said hole forming step, said hole is formed such that said hole

passes through at least said adhesive layer.
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utilization of said adhesive layer of said base material.

20 The semiconductor device manufacture method according to claim 18 or
19, wherein
! at least a surface of said base material at the side of said
semiconductor component is self-adhesive, and
in said hole forming step, said hole is formed in at least said

base material surface at the side of said semiconductor component.

23.The semiconductor device manufacture method according to claim?2? ,
wherein connection in said connecting step is established by making

utilization of the self-adhesiveness of said base material.

24" . The semiconductor device manufacture method according to any one of
claims 18-23 wherein
said semiconductor component has a projecting electrode on

said terminal electrode, and
in said comnecting step, said terminal clectrode is electrically

connected to said connection electrode through said projecting electrode

and said conductive paste.

25.The semiconductor device manufacture method according to any one of

claims 18-24 wherein
in said conmecting step, a conductve substance contained in

said conductive paste is densified by compression.
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26.. The semiconductor device according to claim1, wherein

said base material is an organic film.

27 . The semiconductor device manufacture method according to claim!8, wherein
in said cutting step, said base material and said circuit substrate

are cut in the size of said semiconductor component.

28 . The semiconductor device manufacture method according to claim18, wherein

said base material is an organic film,



