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SEM.CONDUCTOR PACKAGE W TH . MULTI LAYER CI RCUI T, AND

SEM CONDUCTOR DEVI CE 5 TECHNI CAL FI ELD TheSR-eREHT/PCT
invention relates to a sem conduct or pakkage with a nmultilayer
circuit, and a sem conduct or devi ce. BACKGROUND ART 10

A sem conductor package (produced by a so-called bui |l d-up system has
been known in the prior art and is DE(RAFTIPN-i g. 3. In the built-up
systema filmlike circuit pattern 22 is overlaid via a filmlike

I nsul ati on | ayer (resist) g fnG8 0] rying a circuit
15 pattern 12 made of netalli eof , and

electrically connected MULTOBAEERCOLRCUAT D1SEMECONDUCTOReD Enmenber
10 to forma multilay fﬂif circuit pattern 12 provided on
t he surfacegof t he co&?dﬁﬁ- F-Eﬁbli)ls made, for exanple, of copper
foil. A solder 20 (M prez@rits iqyemdd.con neHatgRHdo SurFeie BIduahor

upper nost fHddRddel G it iR/t TArcite! lad P sthhiicordudth 0
device.
BACKGROUND ART
10 A semiconductor package (produced by a so-called
build-up system) has been known in the prior art and is
shown in Fig. 3. 1In the built-up system a film-like
circuit pattern 22 is overlaid via a film-like insulation
layer (resist) 18 on a core member 10 carrying a circuit.
15 pattern 12 made of metallic foil on the surface thereof,
and electrically connected to the circuit pattern 12 on
the core member 10 to form a multilayer circuit. The
circuit pattern 12 provided on the surface of the core
member 10 is made, for example, of éopper foil. A solder
20 resist 26 is coated on the upper surface of the uppermost
film-like circuit pattern 22. A ball bump 30 is fixed to
the circuit pattern 22 at a position where the solder
resist 26 is partially removed. Thus, the semiconductor
package is formed. A semiconductor chip 14 is fixed to
25 the film-like circuit pattern 22 in the uppermost layer
and connected to the multilayer circuit. Further, the
semiconductor chip 14 or others are sealed by a potting
substance (not shown) to form a semiconductor device.
According to the above semiconductor package, since
30 the multilayer circuit is formed by using the film-like
resist 18 and the film-like circuit pattern 22, it is
possible to make the package very dense and miniaturize
the circuits in response to the dense integration of the
semiconductor chip 14.
35 However, when the semiconductor package is produced
by the build-up system as described above, the bonding
force between the coated resist 18 and the copper-plated



t he CIrCUIt pat t.ern. 22 at a p05|t|on where the sol der - resist 26 is
partially renoved. Thus, the seniconductor package is forned. A

sem conductor chip 14 is fixed to 25 the filmlike circuit pattern 22 in
. the uppernost | ayer and connected to-tRe-wultilayer circuit. Further,
t he sem conductor chip 14 or others are sealed by a potting

substance (not shown) to forma sem conductor device. Accor di

to the above senifddmtddier Gigendde paditeea 33 is migakmul (Thaly s cigidfiq qhoe

formed by using tfhguiilike idi®cuit pat@eirit 208 idnchdriza yf Idv@:ﬂléﬁﬁd Giitthiithe

pattern 22, it is ossi bl e to.make the package ver e an
m ni aturi ze resis teilBeuithe i’r‘? % S&EEo J~Lshé(e%é’n t dtq’ogfoo'f t he

sem conduct or chiexaiple35in a ranglelovﬁ&‘mr 0 .\Bhéag /icive tse @i .Corkdp/etimor  package
For ce. betwekn the coa?*“ﬁorr@én%tl?f?e%ﬁ%%% e
- 2- fil tohiei baldi bumpt 3Patfiized 2R ithewsukfatearfi $hesifiidan-tllicke
filmlike circuif patler 3&%@ 7or 8 9%/ 3 s¥ 18! "Gince tnd oSist 18,
t he bonding force is ver an
semiconductor chip 14 1s flxed to the uppermost film-like
circuit pattern 22 via the ball bump 30, the
10 semiconductor chip 14 cannot be assuredly fixed, with a
high yield, to the semiconductor package and this results
in a problem of lack of reliability and durability. For
example, when the ball bump 30 is fixed, the film-like
circuit pattern 22 may be peeled off or the semiconductor
15 chip 14 may be released from the semiconductor package to
disconnect the electric connection between the
semiconductor chip 14 and the multilayer circuit.
Also, when the semiconductor chip is connected to
the multilayer circuit of the semiconductor package by a
20 wire bonding system, there is problem in that, if the
bonding ability of the film-like circuit pattern 22 with
the resist 18 is inferior, it is impossible to bond wires
to the film-like circuit pattern 22 with a high yield to
result in the deterioration of reliability and
25 durability.
DISCLOSURE OF INVENTION
An object of the present invention is to assuredly
fix a semiconductor chip to a semiconductor package
formed by a so-called build-up system so that the yield
30 and the durability of a semiconductor device thus
obtained is improved.
To achieve this object, according to the present
invention, a semiconductor package is pro#ided which
comprises an insulating core substrate defining a
35 semiconductor chip mounting area on part of a first
. surface thereof, a circuit pattern formed on the first
surface of the core substrate with a metallic foil so



exarrple I n arangefromo 2 kg/cmt003 kg/cm 5 Accordingly, a
bonding force is al so weak between the ball bunp 30 fixed on the
surface of the filmlike circuit pattern 22 and the resist 18. Since
t he sem conductor chip 14 is fixed to-the-uppernost filmlike
circuit pattern 22 via the ball bunp 30, the 10 sem conductor chip 14
cannot be assuredly fixed, with a hi gh yield, to the sem conduct or
package and this thedulane end of ithe wrigtsiwih datiteyn @xtendsipinta ythad

durability. For gemicdiiBtd® gﬁnﬁiﬁtﬁ?ﬂ é}}é@ 3hd s ivEbe tdfe film-

filmlike circuit pattern 27 may be peel ed off or_the senjconductor
15 - chip 14 mayie Cdreiddd BtdREheE &M TR Fhe FERfF tGrrouit

di sconnect the elpaditidre: Geveh il el \weraﬁdae around s ceadicdrmiuctop 14
and the mul |Iayer CI rcuit Al s en t sem duct or chipis

connected t g'oﬁﬁﬁllttllnlga)?ér acioflc&hte lrtshe cond)uc e;fé)c’i(eage by a
20 wi re bondi sgbsystads wvtilaerce ﬂJslnpfldmeemnsrm]Iattatng |Jfach".|:e whereiyoritieng

ability of the figlumsld  r CUI r ISty
inferior, it is |sr?g%§s?|% u%togubct(l)ln%avqfn{o%gsrh% \Mxlego lsh fo mI ﬁeasme:%u&]?sts on

pattern 22 with &hei §hrpitesgnigce of thesgore ﬁqbﬁé'-r@é'-teer""[ld'-r}ht’q}@"n fdflm-
reliability and 33kxe cdy¥calit! phattern and the @h&ﬂLﬁ§§BEfg§dﬂgﬂﬂﬂa(ggyer,

An object of the present .invention is assuredly
sem conduct®dr chPpdt §hg datrLdRyes: Slleﬁé@%&géonnecupé‘r r=h§d P&)?Vd-dse@ cal | ed

bui | d-up system petiean the wlebdlao atteRd bha (illhrealilﬂlhi-}ll&fe &ircuit
sem conduct or devi 0 taln To achi eve

this object, accBFg%ﬁﬁnfoapﬂebSFgfgﬁtt% 115k Circuit patterns

through via-holes.
The core substrate is preferably a glass fiber
15 reinforced resin substrate. The circuit pattern may be
formed by plating, vapof deposition or sputtering.
Preferably, a bump for connecting the semiconductor
chip to the circuit pattern is formed on the circuit
pattern extending into the semiconductor mounting area.
20 Preferably, a second circuit pattern made of
metallic foil is formed on a second surface of the core
substrate opposite to the first surface on which the
semiconductor chip mounting area is defined, and
electrically connected to the circuit pattern and/or the
25 film-like circuit pattern via a through-hole provided in.
the core substrate; the second circuit pattern having an
external terminal contact.
The present invention also provides a semiconductor
device comprising a semiconductor package comprising an
30 insulating core substrate defining a semiconductor chip
mounting area on part of a first surface thereof, a
circuit pattern formed on the first surface of the core
substrate with a metallic foil so that one end of the
circuit pattern extends into the semiconductor chip
35 mounting area, and at least one film-like circuit pattern
connected to the former circuit pattern and formed in an

area around the semiconductor chip mounting area on the



i nvention, a sem conductor package is provided which conprises an

i nsul ating core substrate defi.ning a 35 sem conduct or chip nmounting area
on part of a first surface thereof, a circuit pattern fornmed on the
first surface of the core substrate witdh-a netallic foil so

- 3- that one end of the circuit pattern extends into the

sem conduct or chip nounting area, and at |east one film i ke

circuit pattern ddmsdcisedfaget lof fhemsors seistrate viapa tidrlm-dride or med
in an area aroundyishA a38HqC Qe Okvheein Gclm_elo s cogd i g Mt islg

surface of the core substrate via a filmlike insulating|ayer,

wherein the aregedisc fRFMECoASC R FEREEHt Ofy thfed 1rs % SRE@cRs oFf idtess
on - the fi coreseibrteate Withcehe Fubmi-ldke Wildeulihe phitt®rn and the
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pattern and t he tionmekitienciiscprbvided bpdweennthand ilretnite patttexhi lamd | ke
circuit patternsipg £;35NR3%ANNLRWAR! Bittern, and bellRehPitheS¥1SHW-Alike S
preferably a glass fibér
circuit patterns through via-holes; a semiconductor chip
mounted onto the semiconductor chip mounting area of the
10 semiconductor package to be connected to the one end of
the circuit pattern; and a cap for covering the recess to
seal the semiconductor chip.

Preferably, a mounting bump is formed in the

external terminal contact. Also, a sealing resin may be
15 filled into the recess.

According to the semiconductor package or the
semiconductor device of the present invention, since the
semiconductor chip is directly mounted onto the circuit
pattern formed on the surface of the core substrate, it

20 can be assuredly fixed to the semiconductor package to
improve the reliability of the semiconductor device
together with the yield and durability.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is a schematic side sectional view of a main

25 part of one embodiment of a semiconductor device
according to the present invention;

Fig. 2 is a schematic side sectional view of a main
part of another embodiment of a semiconductor device
according to the present invention; and

30 Fig. 3 is a side sectional view of the prior art
device.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be described in detail
below with reference to the preferred embodiments

35 illustrated in the attached drawings.
Fig. 1 is a side sectional view of one embodiment of

a semiconductor device according to the present



15 " reinforced resin substrate. The circuit pattern may be f ormed
by pl ating, vapor deposition or sputtering. Preferably, a bunmp
for connecting the sem conductor chip to the circuit pattern is
formed on the circuit pattern extending imnto the sen conduct or
nounting area. 20 Preferably, a second circuit pattern nade of
metallic foil is formed on a second surface of the core substrate
opposite to the‘ﬁﬂ%ﬁnﬁaﬁﬁace on which the sem conductor chip _
mount i ng a(rj/ea Ishdele rpﬂfi,lfﬁiﬁl aitJ.kng RSt dat & A e edfﬁho dtempie £ t
pattern and/or the 25 | m|e0| cuit, pattern via a,.throu

provi ded in Hd SRS r’%ﬁlé1 rr?ée% c'tfﬁh%afséﬂl e&}l% Yng an
external term naISmﬂntzacglass cloth- relﬁfmme&isenusnm\&misuxratad syprheyi des a
sem conduct @r i gigg c or, clgﬁg QY5 n
30 I nsul 5a)lti ng fé)cj):rm%%s{u str dalsafﬂ%ﬁ %rgsse(rﬁlg%% uc“{l%?l | §‘YC irn'dbed
nmounti ng area on gsa@n dinsalfatrigly satiexdialt foredf glass-epoxyl sahistyatia ern
formed on the fi rattc?%w fvﬁﬁ%l‘&f eI core subdIHAtR GHlAd 2 Médauclc

foil so that one en circuit pattern extends into
seni conduct or chiSHPFFratendn Coyerace ¥1 thh @rati nsad &t inge layes I“}aWe ke msad

pattern coRRe¢hd doa-d Reigsara®e Qigr.cui t pattern and formed in an
ar ea around t he sem cqndyctor, chip nDuntln% area o Q
A circuit pattern 12 formed of a metallic foil

such as a copper foil brought closely into contact with
one surface of the core substrate 10. The circuit
pattern 12 is placed on the surface of the core
substrate 10 before the epoxy resin has been completely

15 solidified during the production of the core
substrate 10, and is then heated and pressed to the
surface to be closely in contact therewith. A surface of
the copper foil to be bonded to the core substrate 10 is
roughened, for example, by the adjustment of conditions

~20 in an electro-plating process for forming the copper foil
(suéh as an electro-plating density) so that surface
irregularities are obtained. Thus, a bonding force of
the circuit pattern 12 to the core substrate 10 is large,
such as about 1.5 kgf/cm.

25 Also, the circuit pattern 12 is provided on both
surfaces (upper and lower surfaces in the drawing) of the
core substrate 10 as shown in the drawing. One end
(inner end) of the circuit pattern 12 on the upper
surface extends into a semiconductor chip mounting

30 area 20 to be connected to a semiconductor chip 14. On
the other hand, a part of the circuit pattern 12a
provided on the lower surface defines an external
terminal contact 16 to be connected to a mounted
substrate. This external terminal contact 16 carries an

35 external terminal such as a ball bump or a lead pin.

A film-like insulating layer 18 is provided by
coating a resist material, such as epoxy resin which



-4- . first surface of .the core substrate via a filmlike

i nsul ating layer, wherein the.seni conductor chip nounting area i s
formed as a recess on the first surface of the core substrate with
the filmlike circuit pattern and the 5 -félmlike insulating |ayer, and
the interlayer electric connection is provided between the circuit
pattern and the filmlike circuit pattern, and between the filmlike
circuit patterns foumfudrheiinsitiasing ke okliRt T dPring solidibisded
onto the sem congiydtid G JLEH iﬂ&i?pfoﬁ hend Osemi SEHAEORSH CERT p

package to be connected to the gpe end of the circuit. pattern; and a
cap for covering ML Areq, 20 on |URBfE ssé‘fﬁ'f‘?)crﬁ]&fotrh%h?%’?e

Preferably, a nowiibstgdusmid.s formed in the external terninal
contact. Algo. a sealing sy e A8 paddddeh] O JNG1LE8S, the
uct or package or €

According to the seniéb sem conductor ‘devi ce of
the present invenppsr, sinfeed lnf the inmniadomiuctayerhid dnd diomaedtyed to

mounted onto the G4 elideuit pa dﬁt@ﬁ;h I 03{@%%& hen S afSapind Neckor e

substrate, it 20 _ can _be assure | xed to the sem conductor Ppackage to
i nprove the reli fBilmMthiks direwdniRGHRRY A2 ddvitde uPPer tlRiqhekSwith the
yield and durabi lddnhected to the Bl iREYIRRUION L& gRAIIS on the

Fig. 1 is a schematic side sectional view of a main )
10 lower surface of the core substrate 10 via a through-

hole 24 bored to communicate between the front and back
sides of the semiconductor package.

The film-like circuit pattern 22 may be formed with
a plated skin, a vapor deposition'film or a sputtered

15 filh of copper or others. Of course, the insulating
layer 18 and the film-like circuit pattern 22 may be
alternately overlaid with each other to form a multilayer
structure as shown in the drawing.

There are various methods for forming a multilayer

20 circuit by overlaying the insulating layer 18 and the
film-like circuit pattern 22 with each other, such as
one using a photo-resist or one using a copper foil with
resin. Ordinary steps thereof will be briefly described
below. '

25 When a photo-resist is used, the photo-resist is
initially coated on a core substrate carrying a circuit
pattern by a printing method or a spray method, then
irradiated with light (exposed) and thereafter developed
to form a patterh of via-holes 40. Also, it is possible

30 to form a via-pattern by a laser. Next, copper plating
is carried out on the surface of the core substrate to
form a conductive layer, during which the copper layer is
also formed on the inner wall of the via hole by the
plating to complete the interlayer connection with the

35 lower conductive layer (circuit pattern 12 or film-like
circuit pattern 22). This structure corresponds to that

of a recess or a V-shaped cross-sectional area formed in



25 ~ part of one enbodi nent of a sem conductor device according to

t he .present invention; ' . "Fig. 2 is a schematic side sectional view
of a main part of another enbodi nent of a sem conductor device
according to the present invention; and 30- 7 - Fig. 3 is a side
sectional view of the prior art devi ce. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON The present invention will be
described in det&@n end poridiomyof tthe &idmedddke ¢ imaaigy Gartram dbodi ment s
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ts gct Ihce) : g:, e\s/ la ﬁ}[N Off o?:?ne ae fP}_(iml -rIElqcte Cc):fi rcuit p%ti%rzgnc %r%du ¢ tT?@_sdee s tceep sacacroe ding
i nventi on. repeatefn tionfolrat iangrudarid ayehsioiatomitl is, for exanple, a

Cl ot h-reiniroed res oaBel PRIy 6 oren o cinher il MR 3
fibers with epoxysedsi hthesedpper foidswdithi mesliat iisg ovetrd@iial doa &ore
gl ass-epoxy subsii@t®rate carrying a circuit pattern thereon. Then, a
via pattern is formed on the copper foil through the
exposure, development and etching processes. While using

10 the copper foil as a mask, the resin is removed by a
laser to form vias. Then, a conductive layer is formed
by a copper plating on the surface, during which the
copper is plated on the inner wall of the via-hole to
complete the interlayer connection with the lower

15 conductive layer (circuit pattern 12 or film-like circuit-
pattern 22). Thereafter, the conductive layer on the
surface is etched to form a film-like circuit pattern 22.
These steps are repeated to form a multilayer circuit.

As described above, the semiconductor chip mounting

20 area 20 is formed on the core substrate 10 as a recess
encircled by the film-like circuit pattern 22 and the
inéulating layer 18 overlaid thereon, and an end of the
circuit pattern 12 extends into the recessed
semiconductor chip mounting area 20.

25 A solder resist 26 is coated to form a layer on the
outermost surfaces of both sides of the semiconductor
package. That is, the solder resist 26 is coated onto
the uppermost surface on which the insulating layer 18
and the film-like circuit pattern 22 are overlaid, the

30 semiconductor chip mounting area 20 on which the
semiconductor chip 14 is to be mounted and the lower
surface of the core substrate 10.

A surface of the circuit pattern 12a exposed outside
by partially removing the solder resist 26 from the lower

35 surface of the core substrate 10 defines the external
terminal contact 16. A mounting ball bump 28 which is

one example of a bump may be formed in the external



Alternatlvely, a netal core substrate wherein a netallic Substrate
i's covered with an insulating.layer may be used as the core
substrate 10. 10 A circuit pattern 12 is formed of a nmetallic foi
such as a copper foil brought closely into-cdhtact with one surface
of the core substrate 10. The circuit pattern 12 is placed on the
surface of the core substrate 10 before the epoxy resin has been
conpletely 15 e idig]] @Prading &-he Artermatiore 1ot ttheleast @in or others

substrate 10, anghdy HhYrdiarif laﬁg)lrarc%sw tHe tr&mmtmg balUl Tam txs be
closely in contact therevmth A sur

ace of t e copper f0|I to be
bonded to the co®$ S@sarihed abave, since theeit&ar %%ﬂ%ﬁﬁ by the
adj ust ment | of cor@rtadts 140 is ﬁo{i:m@ai %!sle nuoloaft Itﬂﬂa ra:;ﬁtzﬂﬁa:hfpartﬁ‘emffﬁnm t he
copper foi e ectrop a so t urfa
irregul arit?es aP&C B't%?fdné’&’ %h% dovg b(?r\l(ﬁﬁﬁ% E%nihg core Su%tsﬂ:eractier ?fﬂ’t
pattern 12 to thé)oaxdrmgSlfm:tqeater me souartgag ball btmnx:lq)rasﬂzhsmﬁ wii tth
kgf/em 25 thel\o¥te LiBatidatd hoPak! Hinl Sctig Ay 424 GBI x the

surfaces (upper and l'ower surfaces
substrate 10 as $#&&@n tion thee s@rdgonguctes @ﬁ@kage A@megimgkn,<ﬁha:he

circuit pattern 12198biNR8 t B%rthe semitenbdee o ieRded e a? i %@ﬂkﬁpﬁﬂﬂﬁtor
chi p nountjng 30 area 2 0 be connected to a sem conductor ¢

the ot her Hand, HOB&tings St"—ﬁ'@"StIhCGPF bgt dEpProyed - provi ded on the

| ower surface defi neSAa@oextaebaall bump 30t @&Nifigkdce6t atle s@rifackeof the
connected to a nouynted 3 trate. This _exter term ﬁgé} contacgt 16
d .

carries an 35 céffgfﬁaPaFgfﬁPn gpRsSgd guﬁgﬁpengppgftéa I§Mqving

the solder resist 26 from the upper surface of the core
substrate 10 in the semiconductor chip mounting area 20.
15 This ball bump 30 is also directly fixed to the circuit
pattern 12 in a manner similar to the mounting ball
bump 28 or others. Thus, it is possible to reliably
secure the ball bump 30 onto the semiconductor package.
A semiconductor device is produced by fixing a
20 semiconductor chip 14 onto the semiconductor package thus
prepared via the ball bump 30 and connecting the same to
the film-like circuit pattern 22 (multilayer circuit)
provided on the semiconductor package. The ball bump 30
may be made of solder and/or plated with gold. 1In such a
25 manner, a flip-chip type semiconductor device wherein a
semiconductor chip is mounted upside-down can be suitably
produced. Since the ball bump 30 is reliably secured to
the semiconductor package as described above, the
semiconductor chip 14 is also reliably fixed to the
30 semiconductor package. Accordingly, the semiconductor
chip can be favorably mounted to the semiconductor .
package provided with a multilayer circuit formed by a .
so-called build-up system to improve the reliability of
the semiconductor device thus obtained, such as yield or
35 durability.
A cap 32 is provided for easily and reliably

covering the semiconductor chip mounting area 20 in which



A filmlike insulating Iéyer 18 is provided by coating a resist
mat erial, such as epoxy resin-which

- 6- forns the insulating |layer 18 after being solidified,

around the outer periphery of the sem conductdor- chip nounting area
20 on the upper surface of the core substrate 10. 5 A
filmlike circuit pattern 22 is overlaid on the upper surface of the

insul ating | ayer the semicondecteos chpip 14 ispaounted.t spatthéth th® As shown
in the drawi ng, isksiconducitiormchiilge 1ai bedi fa R¥nitdicht Zhdredfheritioathd ayer

S connected to.the circuit pattern 12 rovi ded on _the 10 J owner
surface of the cGr&UibsPRIEETTy 1 378 St sea e%holg%f% BSred HEC

comuni cat e bet wetie seaitoaducaod bhdp mountisigdeseafl 2i0hd ssel@fdmedlatsora

ol ated skin, aT9SEaF BEBOSrEroRiEH R, PR2ckRRRatcASHE BBnelling " an e,

or ‘others. O ctbesénsuiatingullayemgl8 overllappedl&idhd thiee ffiillmsllikiee

circuit ngﬁitle;;er%%reﬁxtbgattern ght erpat gLhyneoush! Bbd s\itK93C koYl W en
the cap 32. Thus, the sealability of the semiconductor
chip can be facilitated because of the air-tightness of

10 the cap 32. In this regard, the cap 32 may be made of
metal so that a projected portion is provided, which is
adhered to a back surface of the semiconductor chip 14 to
enhance the heat dissipation. Also, the recess may be
filled with a sealing resin.

15 In the above-mentioned embodiment, the semiconductor
chip 14 is mounted to the semiconductor package via the
ball bumps 30 formed on the semiconductor package.
However, the present invention is not limited thereto,
but may be applied to the package device wherein the

20 semiconductor chip 14 is connected to the circuit on the
semiconductor package by a wire-bonding. When a portion
to be wire-bonded is the circuit pattern 12 provided on
the surface of the core substrate 10, it is possible to
assuredly carry out the wire-bonding at a high yield and

25 improve the reliability of the semiconductor device such
as durability or others because of its sufficient bonding
force.

Alternatively, it is also possible to provide ball
bumps on the semiconductor chip 14, instead of the ball

30 bumps 30 provided on the semiconductor package, and
connect the semiconductor chip 14 to the circuit
pattern 12, resulting in improved durability.

In the above embodiment, the film-like circuit
pattern 22 and the film-like insulating layer 18 are

35 overlaid with each other to form a multilayer structure,
but may be of a single layer structure. 1In the latter
case, the cap 32 for sealing the semiconductor chip 14



structure as shown in .the draw ng. There are various nethods for
formng a nultilayer 20 circuit by overlaying the insulating | ayer 18
and the filmlike circuit pattern 22 with each other, such as
one using a photo-resist or one using a coppéP foil wth resin.
Ordinary steps thereof will be briefly described bel ow. 25
When a photo-resist is used, the photo-resist is . initially coated on
a core substrate™¥% B8 f & GE*® share hawing @ Hize 538847 Het hod or a
Zpra?/'ms; hod, tha@cfommodaiﬂirnfgdinaieecifem'itdmdrc]ixﬁiﬁol xig»m%qdl). and_thereafL Ier 20
evel ope to form attern of .via-holes . SO, it is poss e
to forma via- patternlﬁ’y%é'pq é’i’é’rv.e el@&d?i"l%ﬁﬁelplﬁcé'ﬁtﬁg are prqvgldieéi [bd
out on the surfaomeourtfaceor(appels tsuatfacte of thef aomen sodnsthrettierd d dpera
during which the GoBRgH YRS IS up systt HMREON difie dangr,mal | of the
via hole by the plating to gbngiete the i nterl’ayer connection with
the 35 | oner dowenttione lodyeourser.c§heudst neitn bep ldmifedntheireto, but
circuit pattern gl pEhiappilicdCieyl @ GRMieeRANEL oo patklage wher@find recess

-sh r - I onal ar f Qr i n
or a V-shaped crogs se%% gr% p%o%?de g%dboth surfaces of the core

-7 circui
substrate 10 by the build-up system unless there are
10 problems, while providing the external terminal contact

at another location.

Also, the present invention is suitably applicable
to a ﬁulti-chip type semiconductor device wherein a
plurality of semiconductor chips are mounted onto a

15 single substrate as shown in Fig. 2. According to the
multi-chip type semiconductor device, semiconductor chips
can be connected with each other in the inner layers of a
semiconductor package, resulting in an improvement in
characteristic of the semiconductor device. A structure

20 regarding the respective semiconductor chip is the same

~as that of the embodiment shown in Fig. 1, and the
description thereof will be eliminated, while, the Figure
uses the same reference numerals for denoting the same
parts.

25 The present invention was described in detail as
above with reference to the preferred embodiments.
However, the present invention should not be limited
thereto, but includes various changes and modifications
thereof without departing from the spirit of the present

30 invention. .

INDUSTRIAL APPLICABILITY

According to the present invention, it is possible
to directly mount é semiconductor chip onto circuit
patterns provided on a surface of a core substrate in a

35 semiconductor package having a multilayer circuit formed
by a so-called build-up system. Therefore, it is
possible to assuredly fix the semiconductor chip to the



an end portion of the filmlike circuit pattern 22. Thereafter, the
surf.ace conductive layer is etched to forma filmlike circuit
pattern 22. These steps are repeated to forma nultilayer circuit.

5 On the other hand, when a copper-fdll-with resin is used,

t he copper foil wth resin is overlaid on a core substrate carrying a
circuit pattern thereon. Then, a via pattern is forned on the copper
foil through thesemiconshasdan @ackags dgharasuitd igt @ AgpFOEaReds inykhe
using 10 the qRNNGLiMAidy 38 A dBEAd -8ty o ff &AW afbntitchductor

| aser to formvias. Then, a %gpductive | ayer is forned by a copper .

pl ating on the sQevdce thus SPEANGT t he copper is plated on the
inner wall of the via-hole to conplete the interlayer connection with
the | ower 15 conductive layer (circuit pattern 12 or filmlike circuit-
pattern 22). Thereafter, the conductive |ayer on the surface is
etched to forma filmlike circuit pattern 22. These steps are
repeated to forma nultilayer circuit. As descri bed above, the
sem conductor chip mounting 20 area 20 is fornmed on the core substrate
10 as a recess encircled by the filmlike circuit pattern 22 and the
insulating |layer 18 overlaid thereon, and an end of the - circuit
pattern 12 extends into the recessed sem conductor chip nounting area
20. 25 A sol der resist 26 is coated to forma |ayer on the

out ernost surfaces of both sides of the sem conductor package. That
is, the solder resist 26 is coated onto t he uppernost surface on
which the insulating | ayer 18



and the filmlike circuit pattern 22 are overlaid, the 30 sem conduct or
chip nounting area 20 on which the sen1conductor chip 14 is to be

nounted and the | ower _ surface of the core substr A
surface of the circuit pattern 12a exposed-odiside mﬂmml“"a““l;l“m
renoving the solder resist 26 fromthe 1 ower 35 surface ¢of 1t hé cére*
substrate 10 defines the external term nal contact 16. A nounting

bal | bunmp 28 which is one exanpl e of CHAEMEp may be forned in the
ext er nal . A semiconductor packagefbompr1s1ng drer m nal

contact -16. Al ter,nat veI Yy, a lead or_ ot roovi ded.
place of the nourttSh} =19 Zséﬂ’ strate Jg{]d’elé},grl%ésc?“h%co lp%tr%eeq
external term nalmountlng (ardaaain Hants doraned sk partf agfe tifrhemcrﬁ:ula

pattern 12a; 5 Fiécql‘r’rl'ot‘ﬁ%l %Peﬁdxgﬁ@d’ o%“ré C& s @ﬁixfﬂ{@e %fséﬂ@tceox@ a

- bondi ng forcCe of & ers
substrate 10 is Iﬁl{jﬁfémﬁmhﬂttdl raelmedlﬂl)}lfq )fqlﬁe 50 that s el 9 the

seni conduct or pa@&%@ﬁut“\%ﬂﬂ@ﬂﬁ'e‘ﬁtéd& into tHeldeddiddrddtctort Hhip

sem conduct or de\fr{ocuentrlenl atalrn% %ntdh%th.east olf'xrg Ifngtms-tlrl egtcr}.rccult e attern

i npr oved. g ' P
connected to the former circuit pattern and formed in an

10 area around the semiconductor chip mounting area on the
first surface of the core substrate via a film-like
insulating layer, wherein the semiconductor chip moﬁnting
area is formed as a recess on the first surface of the
core substrate with the film-like circuit pattern and the

15 film-like insulating layer, and the interlayer electric
connection is provided between the circuit pattern and
the film-like circuit pattern, and between the film-like
circuit patterns through via-holes.

2. A semiconductor package as defined by claim 1,

20 wherein the core substrate is a glass fiber reinforced
resin substrate.

3. A semiconductor package as defined by claim 1,
wherein the circuit pattern is formed by plating, vapor
deposition or sputtering.

25 4. A semiconductor package as defined by claim 1,
wherein a bump for connecting the semiconductor chip to
the circuit pattern is formed on the circuit pattern
extending into the semiconductor mounting area.

5. A semiconductor package as defined by claim 1,

30 wherein a second circuit pattern made of metallic foil is
formed on a second surface of the core substrate opposite
to the first surface on which the semiconductor chip
mounting area is defined, and electrically connected to
the circuit pattern and/or the film-like circuit pattern

35 via through-hole provided in the core substrate; the
second circuit pattern having an external terminal

contact. ’/-’///,,,~/~f””

en Replaced

"



Al so,” a-ball bunp 30 is fixed to the surface of the CL’r uitﬁ’attern
|

12 exposed outside by partially renoving t he sol der jl"ﬁ

t he upper surface of the core substrate 10 in the sem mu”m
nounting area 20. 15 This ball bunp 30 Fsldlso directly fixe t6 the s »
circuit pattern 12 in a manner simlar to the nounting ball

bunp 28 or others. Thus, it is poessible to reliably . secure the bal
bunp 30 onto the sem dondudk GempEangdpctor device compefiiddhduct or devi ce

i s produced by figdmi&chdifetor B lt%n&{ricéﬂx%; Th oMsulde meresanduct or
package t hus repared, via the ball bu 30 and _connecting the sane to
the filmlike cirttHs ‘g%ﬁ% iFingnd 59 GRQF Qhip mounfifg ARPEH PR he
sem conduct or pagieage offThe fialdt BumTaie thereofy e imda tofpatialar forited

plated with.gold. In,su a .25 manner, .a flip-chip.type sem.,conductor
devi ce whergin a°" e ?éﬁsc’:or?d'lfcftaﬁlg 5% B:}\es S tséléj%d:dy e-wdo% %¢an be
suitably pmethaddd.c Fioide stohehiadd loneurmdAB©fi $heeldiatsiui ts gatrtexrnt o

t he sem conduct or, xq._%?{lg%g n?%, t?%C%%HS%&m%’oE bﬁli&)r mourﬁc‘:’lrﬂlegc% dll&r:lgts
| o ’

14 is also reliabl y sem conduct

packa ’E)?c{
t he sem conduct oe€ast onenifdlayd ike cdrsidl P%’F&'W’ed’qn@eﬂ%@ & ddvuct or
package provi ded fejrindra cTHcllita YRl telrnC Wnd fford B &n area $3dwdld &he
R R RN IR A B L L A
32 is provided f@hecedirky sapdtialticabliy a filmcou®ke AgsuN@tiew qer@agt or
chi p mounting ar%%e%gihntwgi%gmiconductor chip mounting area is formed as
a recess on the first surface of the core substrate with
the film-like circuit pattern and the film-like
15 insulating layer, and the interlayer electric connection
is provided between the circuit pattern and the film-like
circuit pattern, and between the film-like circuit
patterns through via-holes; a semiconductor chip mounted
onto the semiconductor chip mounting area of the
20 semiconductor package to be connected to the one end of
the circuit pattern; and a cap for covering the recess to
seal the semiconductor chip.

7. A semiconductor device as defined bj claim 6,

wherein the core substrate is a glass fiber reinforced
25  resin substrate.

8. A semicdnductor device as defined by claim 6,
wherein the circuit pattern is formed by plating, vapor
deposition or sputtering. | )

9. A semiconductor device as defined by claim 6,

30 wherein a bump for connecting the semiconductor chip to
the circuit pattern is formed on the circuit pattern
extending into the semiconductor mounting area.

10. A semiconductor device as defined by claim 6,
wherein a second circuit pattern made of metallic foil is

35 formed on a second surface of the core substrate opposite
to the first surface on which the semiconductor chip

mounting area is defined, and is electrically connected



-9- the seni conduct or chip 14 is nounted, so that the
sem-conductor chip 14 and a contact thereof with the 1 i ern
12 are suitably sealed. That is, since the sem JmoumlmI’lH“ﬂn“

i I

nmounting area 20 is defined as a 5 recesddberdered wth the pers phera
zone consi sting of the insulating | ayer 18 overl apped wth the
filmlike circuit pattern 22, the sanme can be suitably covered with

the cap 32. Thusta HdeseHiniit matdfenhandiar diidiidkm-1ike cigrpitan be

facilitated becayss tfrd RE £id dHRIGHEIDOIYE pdvidddSifahedZord N this
regard, the cap 32 may be nmade of nmetal so that a priﬁ{g

) ected portion
i s provided, whi &vhstrate; the,SecPnd Gyt R digt sae‘?‘ﬁec’g‘fﬁi‘fﬂﬁjor
chip 14 to whdanea dentweai. di ssipation. Al so, the recess may be
filled wwth_a sealing . resin. 15. I.n §he abave- ti oped empodi t,
t he semni conduct or 11 'ch{}‘p SERLCOTHOA ‘{ec‘)”t%ee asseréé%ﬁﬁ’éfr Cﬁac’r& Yia
t he bal | buhesxedh faomoechtdmg hemgpe nisc diedwretdorimpddieagscternal However,

the present inventj i ited thereto, but may be applied to
t he package devi cthlr\%lgragi %%E;#ea!é%'o sem conductor chip 14 is connected to

~the circuit on the 12. s@nisedrgondmcteocidaydasy af wWafdnsshdihgladmerf a

portion wherein a sealing resin is filled into the recessed

10 semiconductor chip mounting area.



to be wi-re-bonded is the circuit pattern 12 provi ded on t he surface

of the core substrate 10, it is p055|ble to assuredly carry out the
wi re-bonding at a high yield and 25 improve the reliability of the

sem conduct or device such as durabil+t¥5or others because of its
sufficient bonding force. Alternatively, it is also
possi bl e to provide ball bunps on the sem conduct or chip 14, instead
of the ball 30 bunps 30 provided on t hBBEERAEEnduct or package, and
connect the sem conductor chip 14 to the CIFCUIt pattern 12,

resulting in inproved durab|I n t he above e |nent t he
filmli kg circuit é‘ii?yfz sgﬁﬂ'ctoﬁ‘guﬂtl"ﬁ IRal?é(aigr?sﬁnat"‘T h&er 18

are 35 overIamﬁbmrﬂhyeachlmbhdm tic fformea by i lsayealdiediduilel-up
but may be Y f at %ggg.leﬁt ! ! abﬁ.ter %qft %ffeﬁltyhﬁ\ou%tttl% a semi%%%%nctt%er cap

32 for sealing sem’conductor
- 10 - i ph @ ndf mm@m@g §h&p@eﬂaabnglam ofe ac ggalilconguctor

acconmodat i ng thﬁe%&@bcgﬁgEGtOﬁnﬁhﬁﬁrﬁﬁlllty The selflcbRBuRBYE package
enbodi nent , CIFCUItS ar rovid
includes an insulating core substrate 10 on one surface
of which is defined a semiconductor chip mounting area 20
10 for mounting the semiconductor chip 14. A circuit "
pattern 12 made of a metallic foil is also formed on this
surface so that one end thereof extends into the
semiconductor chip mounting area 20. Film-like circuit
patterns 22 connected to the circuit pattern are formed
15 in a multi-layered manner via a film-like insulating
layer 18 around the semiconductor chip mounting area on
the core substrate. By these film-like circuit patterns
and the film-like insulating layer, the semiconductor

chip mounting area 20 is defined as a recess.



one surtace (upper sutfaée) of the core substrate 10 by a 5 so-cal |l ed

bui I-d-up system However, the present i nvention, of course, should
not be limted thereto, but may be applied to a sem conduct or
package wherein circuits are provided on both surfaces of the core
substrate 10 by the build-up systemunless there are 10 probl ens, while
providing the external term nal contact : at anot her | ocati on.

Al so, the present invention is suitably applicable to a multi-chip
type sem conductor device wherein a plurality of sem conductor chips
are mounted onto a 15 single substrate as shown in Fig. 2. According to
t he multi-chip type sem conductor device, sem conductor chips

can be connected with each other in the inner |layers of a

sem conduct or package, resulting in an inprovenent in characteristic
of the sem conductor device. A structure 20 regardi ng the respective
sem conductor chip is the sane as that of the enbodi nent shown in
Fig. 1, and the description thereof will be elimnated, while, the

Fi gure uses the sane reference nunmerals for denoting the sane

parts. 25 The present invention was described in detail as

above with reference to the preferred enbodi nents. However, the
present invention should not be IiniE§d° heret o, but includes various
changes and nodi fications t her oflmjggqu departing fromthe spirit
of the present 30 i nvention. NDUSTRI AL APPLI CABI LI TY

According to the present invention, it is possible
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to dirrectly nount a seni conduct or chip onto circuit

~on a surface of a core substrate in a 35

mul tilayer circuit forned
it is
sem conduct or package to result

I n an inprovenent

sem conduct or
by a so-called build-up system Therefore,

and durability of the sem conductor device thus obtained.

Fig.2

V7

Lolnddndmdol

Ll

AP

ANNNNNNNN

N

Lddnd il

Lot

yrIT IS4

2;(

NN

NN

L2l

Lo ol eliniiodin

WIS Y 744 74,

N

| IAANERN AAN AN AR LA |

V. v

TP IS4

patterns provided
package having a

possible to assuredly fix the sem conductor chip to the
in the reliability yield,



CLAIMB - . 1. A sem conductor package conprising an

i'nsul ati ng core substrate defining a sem conductor chip mounting area
on part of a first surface thereof, a 5 circuit pattern forned on the
first surface of the core substrate with a netallic foil so that one
end of the: circuit pattern extends into the sem conductor chip
nmounting area, and at least one filmlike circuit pattern connect ed
to the fornmer circuit pattern and fornmed in an 10 area around the

sem conductor chip nmounting area on the first surface of the core
substrate via a filmlike insul ating | ayer, wherein the sem conductor
chi p nounti ng area i s defined on the first surface of the
core substrate in a recess of the filmlike circuit pattern and the 15
filmlike circuit pattern, and an interlayer electric connection
is provided between the circuit pattern and the filmlike circuit
pattern, and between the filmlike circuit patterns through via-hol es
formed in the filmlike insulating |ayer. 2. A sem conductor
package as defined by claim1, 20 wherein the core substrate is a gl ass
fiber reinforced resin substrate. 3. A sem conduct or
package as defined by claiml, Ejmger inDhe circuit pattern is forned
by pl ating, vapor deposition br dp en/ng. 25 4, A

sem conduct or package as defined by claiml1, wherein a bunp for
connecting the sem conductor chip td¢Prior Athe circuit pattern is forned on
the circuit pattern: extending into the sem conductor nounting area.

30 22
26 1% /12
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5. A seniconduct or- package as defined by claim1, 30 wherein a second
circuit pattern made of netallic foil is formed on a second surface
of- the core substrate opposite LIST OF oRERERENEEt NUMERAEE on which the
sem conductor chip nounting area is defined, and electrically
‘connected to the circuit pattern and/or the filmlike circuit
pattern 35 vi 30 hr-ou§®a8oI1S8 DS tE@Et®ed in the core substrate; the

second circuit pabtern kavcd tapa®tiegmnal term nal cont act .
6. A seniconducégé devi ce _conpr.i sin sem conduct or package
a

. a .
conprising an in ting 108FE side cq§ﬁH§Fr§P§t§§ﬂ ning a sem conduct or

chip nounting aré@d on. semicopautctofr ahfiprst surface thereof, a circuit

pattern forned 16 One&Q%r%EﬁSEe%ﬁﬁkgiec %t%@% core substrate with a
metallic foil so that ‘oné end of the clifcuit pattern extends into the

senmi conduct or chilf nountinsglatdag dayeat | east one filmlike circuit

pattern connectegotq.phgemicondhg&ggrcﬁﬁ?chhngghbeggegnd formed in an area
around the 10 sem conduct or _chip nmounting area”on the first surface of
22 ... film-like circuit pattern

26 ... solder resist
28 ... mounting ball bump
30 ... ball bump
32 ... cap
40 ... via-hole

a/4



the core substrate via a filmlike insulating |ayer, REPLA@W 3=

sem conduct or chip nounting area_is fornmed as a recegs LS
surface of the core e with the filmlike CiICLIt gk n
the filmlike i nsul ayer, and the interl ayer el-ctlB F §~§g§
connecti on ““‘\‘ ween theci¥zwt pattern pn

circuit pattern ‘“ e filmlike circuit patterns t hr ough
vi a- hol es; a sem*cofdutt or chi p nount ed -onto the seﬁTEUﬂduc%e#—sth_J

mounting area of the 20 sem conduct or {Fl&ye to be connected to the one
end of the cirguit naséﬁteonaeétarcaack%ecewgﬂe;ttrtt;e di£cess to
seal the sem conductor chip sem conduct or” devi ce as

defined by claj ffgulating ﬁﬁﬁPeFHbFEEaESr€e§&B§PBaFeﬁ%?%f%ﬂQ%ﬁ$qqtﬁﬂlp

rei nforced 25 moﬁﬁﬁh.ﬁgsabéhf ahepart of a fir$t sﬁﬁeaeceméucemr devi ce as
defi ned by5 cl ai

pattern is for | at i ng,
vapor depﬁéFFFbﬁ BPt§EEPtéPFW§8 ' Ehe' flrs§ SUK gﬁﬁﬂﬁ%éfzﬂ%V|ce
as defined by cbabatﬁat@wathwhemetalalbuﬁpxﬂosccdmm&nXan;addaof the

sem conductor oBiBckdr parrebiceRLERHS! 1RRL! SR IhalsUdIRG AL i " oUl

pat tern he”sém conduct or nount’i ngi(
10. A sem condu@PBﬂtdém éé’eés gafli asd1lepsel ang dilm-1i W@W% mmn

circuit patterncBﬁﬂ@c@Ed”EBaEhECfBQhEr'El uit DACRALR A SiH faf

of the core substrate opposit %é flrst surface on I ch the
senm condu® or cBRrp2 arounﬁoﬁh@uﬁgmapeadp§te§fﬁmay MG ing | axas i Gul e

connect ed first surface of the core substrate via a film-like

insulating layer, wherein the semiconductor chip mounting
area is formed as a recess on the first surface of the
core substrate with the film-like circuit pattern and the

15 film-like insulating layer, and an interlayer electric
connection is provided between the circuit pattern and
the film-like circuit pattern, and between the film-like
circuit patterns through via-holes formed in the film-like insulating layer

2. A semiconductor package as defined by claim 1,

20 wherein the core substrate is a glass fiber reinforced
resin substrate. .

3. A semiconductor package as defined by claim 1,
wherein the circuit pattern is formed by plating, vapor
deposition or sputtering.

25 - 4. A semiconductor package as defined by claim 1,
wherein a bump for connecting the semiconductor chiplto
the circuit pattern is formed on the circuit pattern
extending into the semiconductor mounting area.

5. A semiconductor package as defined by claim 1,

30 wherein a second circuit pattern made of metallic foil is
formed on a second surface of the core substrate opposite
to the first surface on which the semiconductor chip
mounting area is defined, and electrically connected to
the circuit pattern and/or the film-like circuit pattern

35 via through-hole provided in the core substrate; the
second circuit pattern having an external terminal
contact.



- 14. - —to-the circuit pattern and/or the fi*ﬂEEﬂéﬁ
pattern via a through-hol e prOV|ded in the core t

ZI ;glrjr: tcoﬁghtcte(r)ulwwmgmtnmnmggl by cl ai_';nelr m1-nal conmg'ﬁ éi n5a mrﬁjmlgjég

bunp is formed in the eftefnaf term nal contact. 12. A
sem conduct or device as defined by claim®6, wherein g sealing resin
is filled into the recessed 10 sem conpgdyotvy chi p nountjjng area.

' 1. A semiconductor package comprising an

insulating core substrate defining a semiconductor chip
mounting area on part cf a first surface thereof, a

5 circuit pattern formed on the first surface of the core
substrate with a metallic foil so that one end of the
circuit pattern extends into the semiconductor chip
mounting area, and at least one film-like circuit pattern
connected to the former circuit pattern and formed in an

10 area around the semiconductor chip mounting area on the
first surface of the core substrate via a film-like '
inéulating layer, wherein the semiconductor chip mounting
area is defined on the first surface of the
core substrate in a recess of the film-like circuit pattern and the

15 film-like circuit pattern, and an interlayer electric
connection is provided between the circuit pattern and
the film-like circuit pattern, and between the film-like
circuit patterns through via-holes formed in the film-like insulating layer.

2. A semiconductor package as defined by claim 1,

20 wherein the core substrate is a glass fiber reinforced
resin substrate.

3. A semiconductor package as defined by claim 1,
wherein the circuit pattern is formed by plating, vapor
deposition or sputtering. :

N 25 4. A semiconductor package as defined by claim 1,
wherein a bump for connecting the semiconductor chip to
the circuit pattern is formed on the circuit pattern
extending into the semiconductor mounting area.

5. A semiconductor package as defined by claim 1,

30 wherein a second circuit pattern made of metallic foil 1is
formed on a second surface of the core substrate opposite
to the first surface on which the semiconductor chip
mounting area is defined, and electrically connected to
the circuit pattern and/or the film-like circuit pattern

35 via through-hole provided in the core substrate; the

second circuit pattern having an external terminal
contact.
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