1-7 AUG 2004 -. SPECI FI CATION TITLE OF THE | NVENTI ON Sem conduct or devi ce
and-its manufacturing nmethod BACKGROUNG OF THE I NVENTION 5 This invention
relates to the technique that is applied for a sem conductor device,
especially for a sem conductor device with the base substrate that 17 AUG 2004
conprises flexible films. As suitable sem conductor device for

hi gh- pi n-count package, the sem conductor equi pnent of the BGA(BALL GRID

10 ARRAY) structure has been devel oped:- This sem conduct or device of the

BGA structure nmounts a sem conductor chip on a chip nount area of a main
surface of a base substrate by using adhesive material and has several

bunp el ectrodes positioned in a i de of the back that is
opposed to said main 15 surface%ggégﬁggggkigg rate. The above base

substrate isimpdeos e ru¥iENTesp sSubstrate that is inpregnated gl ass
fiber with for exanple, an epoxy resin, a polyimde resin, maleimde

resin, etc.. El ecdd 0t dRags: 4ok W r £, §an i re_arran in a
peri pheral area that 20 surr%ungé t he per?%ﬁ%ﬁ&ng t#ﬁé“&h?%%gﬁﬁﬂt area of

the main sSRACIERTUUNGEG baseribxtvaterApd, several el ectrode pads for
bunmp connection are arranged in the back of the base substrate. The bunp

el ectrolles conprlitsie tihee soloder iRt & ital th Ofte chali g@%atPhe ist DEp PR SRor
conposition, fix and connect to the 25 el ectrode pads for bunp connection
el ectrical laysapmdctonB ualt)r 206Mice, especially for a semiconductor device
with the base substrate that comprises flexible films.
i ] As suitable semiconductor device for high-pin-count
package, the semiconductor equipment of the BGA(EALL GRID
10 ARRAY) structure has been developed: This semiconductor
device of the BGA structure mounts a semiconductor chip on a
chip mount area of a main surface of a base substrate by using
adhesive material and has several bump electrodes positioned
in an array to the side of the back that is opposed to said main
15 surface of a base substrate.

The above base substrate is made of the rigid resin
substrate that is impregnated glass fiber with for example, an
epoxy resin, a polyimide resin, maleimide resin, ete.. Electrode
pads for wire connection are arranged in a peripheral area that

20 surrounds the periphery of the chip mount area of the main )
surface of the base substrate. And, several electrode pads for
bump connection are arranged in the back of the base
substrate. The bump electrodes comprise the solder materials of

for example, the Pb-Sn composition, fix and connect to the

25 electrode pads for bump connection electrically and




-2 mechanically. The above sem conductor chip conprises the structure

mai nly of the sem conductor substrate that includes for exanple,
nonocrystal silicon. To the sem conductor chip, a 5 logical circuit system
a storage circuit systemor those mxture circuit systens are forned Agg
several external termnals (bonding pad) are allocated to the nain]saﬁp @4
(element formation face) of the sem conductor chip. These external
termnals are electrically connected t®-el ectrode pads for wire 10
connection arranged on the main surface of the base substrate through

wi res. The above sem conductor chip, the wires, the electrode pads for

W re connection, etc. are sealed in the resin sealing body forned on the
mai n surfaCEESEafﬂéaBQ%e substrate. The 15 resin sealing body is forned by
t he met hod of a,fgansfer mold. whjch is Euitable for the mass producti on.
The seni conduct of eVt T&° 6 1 & 'O BRLRIE RBRPTSedh | § e athiTe | s

nmount ed on > rf of a.prinpted circuit board by the nelting
connect i on %P?Pﬁg(ﬁﬁﬁgegféé($B1e%ci%ffﬁ S5H2 &Y dbertodts lpdtes £8Fmed on the

surface of ni,nt ' j L rd. -An it is stated in for exanple,
t he NI KKEI %}{%g?)rlghinggng%%}a aelrSlg(g@?—'rébrjﬁ\’a??ez%‘fmi@@ﬁ?“f’f%hcthh‘é"lilth page
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circuit systems are formed. And, several external terminals
(bonding pad) are allocated to the main surface {element
formation face) of the semiconductor chip. These external
terminals are electrically connected to electrode pads for v‘.'ire

10 connection arranged on the main surface of the base substrate
through wires.

The above semiconductor chip, the wires, the electrode
pads for wire connection, etc. are sealed in the resin sealing
body formed on the main surface of the base substrate. The

15 resin sealing body is formed by the method of a transfer mold
which is suitable for the mass production.

The semiconductor device of the BGA structure composed
like this is mounted on the surface of a printed circuit board
by the melting connection of the bump electrodes to the

20 electrode pads formed on the surface of the printed circuit
board.

And, it is stated in for example, the NIKKE] electronics
(number on February 28, 1994, from the 111th page to the
117th page) of NIKKEI BP company publication about the

25 semiconductor device of the above BGA structure.
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SUMMARY COF THE | NVENTI ON The sem conductor device of the BGA structure

using a flexible filmas a base substrate has been devel oped in recent
years. The sem conductor device of this BGA structure can plan 5 to nmake it
thinner type, to nake it high-pin-count package and to mniaturize it
comparing with a sem conductor device using a rigid resin substrate lasAHB 2004
base substrate. However, these inventors, etc, have found the f.oll ow ng
probl ens in devel oping sem conductor-®¢gui pment using a flexible filmas a
base 10 substrate. The base substrate that conprises flexible filnms is
generally made in the follow ng process. First, a connection hole is

formed to t I.Qn f flexible film Then, the netal
foil that cgﬁﬁﬁﬁgggggﬁﬂfgﬁ&Exéﬁ%ﬁquééﬁ%er (Cu) 15 is attached to the
one- si ded surfacﬁhgfséﬁgégxiglg fiInmthroggg an adhesive material. Then
el ectric conductor |ayers that Ceafsifee eFBet Pouk fadstrae bahps a
connection,rjaRigl&¢t14, C,« GOpductor, an el ectrode pad for wre connection
and an electric condllljcafso% P%Fepsluakhtﬁé”&E?Silée‘%r te kAP &fbit AgT pBt * r ni ng

to the 20 s oyl L pspl ation.layer that protects the electric
conduct or rﬁiersis fo?%@ggo%gggfbpf§3§§§iﬂbtgfsp?gf}ﬁdefﬁtPéFrﬁ%ﬂ Rhadt i ng

| ayer t@ the e £etrieda iRad f of ppqg gannect hon,and wire conn_cgion i.S
done. Plating processi&g is d%%e by thgnhgﬁﬁgd}bglglé% FEIRETE2BFat T Ag.

This plating prionassicnge iis SORBLEIES WIANE 2 25m iRoLIG SLePaRSTOr € fi9rm ng an
insulation layer. The plating 1 7 AUG 2004 -4 l'ayer 1s forned on for
exanpl e, gol digpdirfesmhckebsy itk &6 lanb@lse substrate. However, these
inventors, etc. have found the following problems in developing
semiconductor equipment using a flexible film as a base
10 substrate.

The base substrate that comprises flexible films is
generally made in the following process. First, a connection
hole is formed to the bump connection area of a flexible film.
Then, the metal foil that comprises of for example, copper (Cu)

15 is attached to the one-sided surface of a flexible film through
an adhesive material. Then, electric conductor layers that
comprise electrode pads for bump connection, an electric
conductor, an electrode pad for wire connection and an electrie
conductor for plating etc. is formed by doing patterning to the

20 metal foil. Then, the insulation layer that protects the electri-c
conductor layer is formed. Then, processing of plating to form a
plating layer to the electrode pad for bump connection and wire
connection is done. Plating processing is done by the method of

electrolytic plating. This plating processing is sometimes done

25 in the step before forming an insulation layer. The plating
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the gotd(Au)/ palladium (Pd)/nickel (N) film The above insulation |ayer is
formed by followi ng process for exanple. First, a photosensitive resin
filmis formed to the 5 one-sided surface of a flexible film Then, after
doi ng baki ng processing, by using a photograph printing technique, 17 AUG 2004
processi ng of photosensitive processing, devel opnment processing and
cl eaning are done. The insulation layer is forned to alnpbst all areas of
t he one-sided surface of the flexible44+lmcontaining 10 electric
conductor | ayers except el ectrode pads for wire connection. That is,
insulation |layers are forned to alnost all areas of the one-sided surface
of the flexible film Therefore, the warp and distortion, etc. arise in
the base suBstefateformiesl odefax rupimoml eof g @l bdgse: )¢ ubistiredt N cadsies @ transf er
trouble in gre 12 manuf act uri ng process (assenbly process) of a
seni conduct'dr® 234¢(44)’ Addladins dRddmrakiedhNof fdmbase substrate becones a
cause that in t rqQcess .that nounts a sem conductor chip, the wetting
ayiie 4

per f or nance of ey an it erical 13 se yaselidror ad ety fasldworn @ meforswat i on
of the abo%e base Sﬂbst ate, it is the 20 main factor that the therma
expansi on CO&F FFePERE  dnid SEhé PRAFARHP ALt L&Kr T ikdgdimatie bfrmadi hsubat i on

| ayer ake | “ t. 1hn case ap insulation yer is not forned, the

fol | ow Eg °§’£%§|‘8§§ %‘Hgaec.e {’E)aEF‘é’c‘t‘?’gag‘I‘L'adstgaP’bifﬁﬁfc%ﬁb?cthadwneae
arranged tq the ss2p.Chi pt_anea.of a,min surface of a base substrate.
1 7 AUG 2004 -5S%he?éggfgg?§ﬁé%%§ﬁﬂﬁﬁfﬁ }bp§éH?th&ﬁép§Hq8ﬁ'p t hr ough t he

adhesi ve i stye tsis@fﬂgr@ft E'ﬁicﬁbsEQsIthgecm-cpcJg)sq'ﬁtg,a&z?»aepofprg‘en Igg]rocessing
and cleaning are done. The insulation layer is formed to almost
all areas of the one-sided surface of the flexible film contahining
10  electric conductor layers except electrode pads for wire
connection. That is, insulation layers are formed to almost all
areas of the one-sided surface of the flexible film. Therefore,
the warp and distortion, etc. arise in the base substrate. This
deformation of a base substrate causes a transfer trouble in the
15 manufacturing process (assembly process) of a semiconductor
device. And, this deformation of a base subsfrate becomes a
cause that in the process that mounts a semiconductor chip, the
wetting performance of an adhesive material is deteriorated.
As for a deformation of the above base substrate, it is the
20 main factor that the thermal expansion coefficient and the
hardening shrinkage rate of an insulation layer are large. But
in case an insulation layer is not formed, the following
problems arise,.
(LDElectrode pads for bump connection are arranged to the

25 chip mount area of a main surface of a base substrate.



surface of the base substrate, it is difficult to control the thickness of
an adhesive material. And, because a 5 sem conductor chip touches el ectrode
pads for bunp connection, a short circuit arises between them

(2) El ectrode pads for bunp connection are arranged to the chip nountl AABR0(;
of the main surface of the base substrate. Bunp electrodes arranged to the
side of the back of a base 10 substrate are connected to these el ectrode
pads for bunp connection through commection holes forned in the chip nount
area of a base substrate. That is, bunp electrodes are arranged in the
area under a sem conductor chip. The el ectrode pads for bunp connection
arranged to the 15 chip nount area of the above base substrate are

i nt egrat ed Bhdrebre eivdotr imcat hyicorneetrad ohhinough eh e tehi e wdnduet ors to
the electrode pads for wire connection arranged to the peripheral area

t hat surrouhdies e pew;bh@w @fatmadhhqothaumxramauoft dihea ofad mMmawnf ace of
a base substrate. That is, in the peripheral 20 area of the main surface of
t he base SLPd’s‘t trageeof dhechppe s hnidideors by di iffirahyed tonthel 4hea between a
sem conduct qr. Chl and el ectrode pads for wire connection. Therefore, when
connect i ng tt & éB&Sér Rhi2 % @dfiardr e B tarsehi fodueoruehip and pads for
Wre co%nectlon W h W re other el ectric conductqors 25 that adjoin
electri ¢ condutiot 8f%rct° i1Raf 1y kohrtdetbtr {0 mafts fo7 Wymmeanrgcaiites and

these wires, §%rcr)ertt|mst:u(:lroasrsistegebrrselrves In case it sufficiently has the
hei ght of a wire connection’ Pt Rd" YtoBrem However, there is some

possibility of C(@")'EE}EEP{BCPJ paads for bump connection are arranged to the

chip mount area of the main surface of the base substrate.
Bump electrodes arranged to the side of the back of a base’

10 substrate are connected to these electrode pads for bump
connection through connection holes formed in the chip mount
area of a base substrate. That is, bump electrodes are arranged
in the area under a semiconductor chip.

The electrode pads for bump connection arranged to the

15. chip mount area of the above base substrate are integrated and
are electrically connected through electric conductors to the
electrode pads for wire connection arranged to the peripheral
area that surrounds the periphery of the chip mount area of the
main surface of a base substrate. That s, in the peripheral

20 area of the main surface of the base substrate, electric
conductors are arranged to the area between a semicaonductor
chip and electrode pads for wire connection. Therefore, when
connecting the external terminals of 2 semiconductor chip and
pads for wire connection with wires, other electric conductors

25 that adjoin electric conductors electrically connected to the



short circuit with wires and other electric conductors, when 5 wires and
other electric conductors do not becone parallel at the corner of a

sem conductor chip: And, it has possibility that 1in case wires and ot her
el ectric conductors cross each other on the side of electrode pads fiof ay; 2004
W re connection, a short circuit wth wires and other electric conductors
also arise. 10 It is an object of the present invention to provide a
technique that is possible to suppress-a deformation (warp and distortion)
of a base substrate in the sem conductor device with the base substrate
that conprises flexible filnms. It is another object of the present
invention to provide a 15 technique-that is possible to suppress a

def or mat i ort¥ b€ sa2Bdskh e subsineat £0ing ti he ssend conbleotorl vdeviloe cwiskhit he base
substrate that conprises flexible filns and to prevent a short circuit
with the eUdétiieatépmretdrsheishhefbasei mubsonareiemdit He nseni conduct or
chip. 20 It is another object of the present invention to provide a

t echni que, pirr?st’tlﬁél'sgr?i“b‘b‘h"cﬁjcf}b?r%lé\?iS(Pén\%/i Rhs el Basel substatare of hat
conprises of flexible fil|lns, that ig ssible to suppress a deformation of
a base subssthroaftte“afﬁd"fowb‘?‘;)"e‘ﬁtest%‘é eqp T e C TdAdTRR BH ¢ F ayer wWdfem base
substra%e qnldrevgi res f{}9m shorg 25 circuiti n%. 1 7 AUG 2004 -7 These and

ot her oBj ects,® 8AFuPEE aRde AHVANT DYRECBITT A® PPAVEHIIBA RRTFRISdcdie more

spue ot VB £ Ae0 e L1 O RO SoPE P, A SORETIR
in case wires and other electric_conductors cross each other on
the side of electrode pads for wire connection, a short circuit
with wires and other electric conductors also arise. |

10 It is an object of the present invention to provide a
technique that is possible to suppress a deformation (warp and
distortion) of a base substrate in the semiconductor device with
the base substrate that comprises flexible films.

It is another object of the present invention to pr-ovide a

15 - technique-.that is possible to suppress a deformation of a base
substrate in the semiconductor device with the base substrate
that comprises flexible films and to prevent a short circuit with
the electric conductors of the base substrate and the
semiconductor chip.

20 It is another object of the present invention to provide a
technique, in the semiconductor device with the base substrate
that comprises of flexible films, that is possible to suppress a
deformation of a base substrate and to prevent the electric

conductor layer of 2 base substrate and wires from short-

25 circuiting.



5 explained as follows. (1)Sem conductor device that arranged el ectric
conductor layers in a main surface of a base substrate that conprises
flexible filnms and nounted a sem conductor chip by using a adhesive

materi al on the above main surface of a base 10 substrate. And i nsullaf At 2004
| ayers are portioned into block construction on said electric conductor

| ayers of the main surface of the base substrate. Insulation |ayers are
portioned into block construction for7exanple, every electric conductor

| ayers. 15 (2) Sem conductor device that arranged el ectric conductor |ayers
in a chip nount area of a main surface of a base substrate that conprises
flexible filnms and nounted a sem conductor chip by using an adhesive

mat eri al on the Bbeve achiophrountj artea fefatarrei andusdasetatea HAsAe
substrate. And 20 insulation |ayers are portioned into bl ock construction
on said eli@1giidocondlicber omey ersr ofa piver avai B psur Racea dfn g hef base
substrate. Insulation |ayers are portioned into block construction for
exampl e, eVieljowipgt¢ e conduretord |zapmesde d3jrBemesnduct or devi ce t hat
arranged a sem conductor 25 chip in a chip nount area of a main surface of
base substrate YPARLFEd4th s Beieid ARde T opRExXi It 13 mP biF ausp ngisan
adhesive materjal. . Electrode pads for wire connection forned in a

peri pheral %' ”ltei‘?aflssltﬁ)’rlﬁ‘bl‘jﬁds said chip nount area. Electric conductors

bei ng arranged ween sai d sem conductor chip an aid el ectrode 5 pads
for wire connect(iqgﬁeimnmsoé‘i%d‘cpté)rri BREF %glaéaar gffiaflectric conductor

layers in a main surface of a base substrate that comprises
flexible films and mounted a semiconductor chip by using a
adhesive material on thée above main surface of a base

10 substrate. And insulation layers are portioned into block
construction on said e.lectric coﬁductor layers of the main
surface of the base substrate. Insulation layers are portioned
into block construction for example, every electric conductor
layers.

15 - (2)Semiconductor device that arranged electric conductor
layers in a chip mount area of a main surface of a base
substrate that comprises flexible films and mounted a
semiconductor chip by using an adhesive material on the above
chip mount area of a main surface of a base substrate. And }

20 insulation layers are portioned into block construction on said
electric conductor layers of the main surface of the base
substrate. Insulation layers are portioned into block
construction for example, every electric conductor layers.

(3) Semiconductor device that arranged a semiconductor

25 chip in a chip mount area of a main surface of base substrate




term nals of said sem conductor chip and said el ectrode pads for wire
~connection are electrically connected through wires. And insulation |ayers

are portioned into block construction on said electric conductors. 10 By

means of (1) nentioned above, as a stress by contraction of expansi on 7aki 7004

hardening of an insulation filmis relieved, a deformation (warp and

distortion) of a base substrate can be suppressed. By neans of (2)

menti oned above, as a sem conductor chi9p 15 does not touch electric

conductor |ayers, when a sem conductor chip is nmounted on the chip nount

area of the main surface of the base substrate by using an adhesive

mat eri al , % short c K é wth electric conductor |ayers and a

sem conduct cﬁ‘Wﬁnﬂf exprlaéritedy 26iBg Arandhesiy(8)meentioned above,

as wires dq,hot tquch . electric conductors, the electric conductor of a

base subst R%&tfaﬁa Q%@S%PFe%‘Hﬁﬁoﬁé”ﬁFéQQnﬁéﬂnFﬁoﬂﬁ§h6ﬁf1@hﬁémitaﬁﬁ? BRI EF

DESCRIPTICNhCﬁ THE DRA d h gn is the %}an vi ew of a sem conduct or

devi ce that i iu?mﬂUﬁ dﬁﬁ B Yhe® 8HBdd? et “df CFRiSsCP AdeftP6R; bEIRE 2 is

I t I cut , at the tion of t line that
shown ?Lgﬁ%sr%%“eé“%et%' B Fhb Mk SBIR e Bhaece et dhat s Srend o Fi g,

the above éﬁ%ié&ﬂﬁ‘éfﬁﬁ%*éb?‘é”é%&,aiﬂf%%%@g&%éhteh“eaér S TREraR N ow of
base substn@t@iinals of said semiconductor chip and said electrode pads
for wire connection are electrically connected through wires.
And insulation layers are portioned into bleck construction on
said electric conductors.

10 By means of (1) mentioned above, as a stress by
contraction of expansion and hardening of an insulation film is
relieved, a deformation (warp and distortion) of a base
substrate can be suppressed.

By means of (2) mentioned above, as a semiconductor chip

15 does not touch electric conductor layers, when a semiconductor
chip is mounted on the chip mount area of the main surface of
the base substrate by using an adhesive material, a short
circuit with electric conductor layers and a semiconductor chip
can be prevented.

20 By means of (3) mentioned above., as wires do not touch
electric conductors, the electric conductor of a base substrate

and the wires can be prevented from short-circuiting.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is the plan view of a semiconductor device that is




Fig. 6 is the main part enlarged sectional view of the above sem conductor
device; 10 Fig. 7 is the main part plan view of the frane structure that

is used in the manufacturing process of the above seni conductor device;

Fig. 8 is an enlarged sectional view cut at the position of the B-B17m§b )y
that is shown in Fig. 7; 15 Fig. 9 is a main part cross-sectional viewto
explain! a nethod of manufacturing the above frame structure; Fig.10 is a
mai n part cross-sectional viewto explPain a nethod of manufacturing the
above frame structure. Fig. 11 is-a main part cross-sectional viewto

explain a 20 nethod of manufacturing the above sem conductor device; Fig.
12 is a main part, cross- ec{kgnaL view.to explain a nmethod of manufacturing

the above s&hf CORAARIBP delA (8IS 1BYEN1i80is 4 main part cross-sectional

view to explainga, ngthod of nuﬂpcturiiﬁ%fhe above sem conduct or devi ce.

an enlarge 0 "&%PI Sl h & hREROY F19 ARG 2004

25 Fig. 14 is a main Cross-séctitonal ik
10 of nanqﬁgggymjleganqbﬂyghé% 'con?ggtq[ device. Fig. 15 is a main part

plan view to explain a nethod o manu acturing the above sem conduct or

device. Fig. 16 g;s asmaif, Pkt VLEW, [ 9 | ai; method .of.. 5,
manuf act uri ng thé°above senicohdd%?%%bﬁe%%%ggﬁﬂfﬁégn?%ﬁ1§“50§g$h°p§r

cross-sgctional migews tig @xplaan die wed hads of c mpAYkagi Hring, the, ghove
sem conductor device; Fig. 18 is the outliine structure figure t%af shows a
state body of the above semiconductor device was removed:

Fig. 5 is the plan view of a base substrate;

Fig. 6 is the main part enlarged sectional view of the
above semiconductor device;

Fig. 7 is the main part plan view of the frame structure
that is used in the manufacturing process of the above
semiconductor device;

Fig. 8 is an enlarged sectional view cut at the position of
the B-B line that is shown in Fig. 7;

Fig. 9 is a main part cross-sectional view to explain a
method of manufacturing the above frame structure:

Fig.10 is 2 main part cross-sectional view to explain a
method of manufacturing the above frame structure.

Fig. 11 is a main part cross-sectional view to explain a
method of manufacturing the above semiconductor device; )

Fig. 12 is a main part cross-sectional view to explain a
method of manufacturing the above semiconductor device.

Fig. 13 is a main part cross-sectional view to explain a

method of manufacturing the above semiconductor device.

Fig. 14 is a main cross-sectional view to explain a method




that the above frame structure was stacked to the nultisteps; 10 Fig. 19
is a main part cross-sectional viewto explain a nethod of manufacturing
t he above frame structure; Fig. 20 is a main part cross-sectional viewto
explain a method of manufacturing the above frame structure, Fig. 2171i7sAUb 2004
main part cross-sectional view that shows the J5 first formation exanple
of a sem conductor device that is one enbodinment of this invention. Fig.
22 is the plan view of the base substd#&te that shows the first formation
exanpl e of a sem conductor device that is one enbodi nent of this
invention. 20 Fig. 23 is the plan view of the base substrate that shows the
second formation exanpl e of a sem conductor device that is one enbodi nent
of this i nvBhtTdRAYIEFE g it et oo vR| TP PaTen ¢nobsr sleoticenal view of a  ZD
sem conduct or de ige using the base substrate that is shown in 25 Fig. 23.
0 1 7 AUG 2004 -138Filg. '8 P@ipneapt #ag sie vf te ke dase substhatieof hat
shows the ;tngi rd fc%r mat iooq_bex npl e of a sem conductor device that is one
enbodi ment B THIA AV BAL 1 bh 2 X8V 588 e nidves tgiratie vi®aw of the base
substrate that SPPMBIBSiSt Qe fclJurth formati on exanpl e of a sem conductor
device that is one erbodi @At "of 2F hiPs APnVEhti th 2 BESER PTR O of THE
PREFERRED aw%gﬂﬂﬁmlringthe above semiconductor device:

Fig. 17 is a main part cross-sectional view to explain a
method of manufacturing the above semiconductor device;

Fig. 18 is the outline structure figure that shows a state
that the above frame structure was stacked to the multisteps;

Fig. 19 is a main part cross-sectional view to explain a
method of manufacturing the above frame structure;

Fig. 20 is a main part cross-sectional view to explain a
method of manufacturing the above frame structure;

Fig. 21 is a main part cross-sectional view that shows the
first formation example of a semiconductor device that is one
embodiment of this invention.

Fig. 22 is the plan view of the base substrate that shows
the first formation example of a semiconductor device that is
one embodiment of this invention.

Fig. 23 is the plan view of the base substrate that shows
the second formation example of a semiconductor device that is
one embodiment of this invention.

Fig. 24 is the main part cross-sectional view of a
semiconductor device using the base substrate that is shown in

Fig. 23.




As follows, it is explained with an enbodi nent of this 10 invention
applying for the sem conductor device of the BGA structure. And, the sane
code is put on the thing that has the sane function in several drawings to
expl ain an enbodi nent, and an explanation of its repeat is omtted. ¢@UGhooL
is a plan view of a sem conductor device that is one 15 enbodinent of this
invention. Fig. 2 shows an enlarged sectional view cut at the position of
the AAAline that is shomm in Fig. 111Fig. 3 is an enlarged sectional view
of an essential part of Fig. 2. Fig. 4 is a plan view of a state that a
resin sealing body was renoved. Fig. 5is a plan view of a base 20
substrate. Fig. 6.is_an enlarged sectional view of an essential part of
the above sem contfuctdriSdbye Rlamy it p§ toisohAse b gfrace Figt shame Fig.
3, the sem conﬁlucgofr devi.ce becone foll owi ng structure.

SRipY 19T

t he
e i"kaﬁﬁ&nféaﬂb%ng?r?gSﬁ&h‘é@iﬂxﬁé%ﬁfeﬁlﬁércezshfz bh the

Sem conduct or
chi p nount area of a m%in cﬂ.thtnace of base substrate 1 7 AUG 2004 -12 |I. And

n
several bunp el ec[]ro 887158 308088 in an array to the side of the

back that is Oppfgisged2&qét e MBI SYLEASE (R g?? soursbusf %fartg;tgm%f g%uoggs wei ght

el ectrodes 15 are forned in the solder materia

% Pb- 37 swei ght £%6, Shh S oGP A Q1. ' t evice, of .this.
enbodi ment is a surfe?ce- m)ur?t gdBt@%%egg?{négﬁpq@idgfcﬁgrra%vb%%lgtélfet and it
is called @se téheb 6506 €kl P Sl £Es RACKAGE) nWhi ch has a chip nounting area

al nrost equal to the size of. the sem conductor chip.
DESCRIPTION OF THE PREFERRED EMBODIMENT
As follows, it is explained with an embodiment of thi's
10 invention applying for the semiconductor device of the BGA
structure. And, the same code is put on the thing that has the
same function in several drawings to explain an embodiment,
and an explanation of its repeat is omitted.
Fig. 1 is a plan view of a semiconductor device that is one
15 embodiment of this invention. Fig. 2 shows an enlarged
sectional view cut at the position of the A-A line that is shown
in Fig. 1. Fig. 3 is an enlarged sectional view of an essential
part of Fig. 2. Fig. 4 is a i)lan view of a state that a resin
sealing body was removed. Fig. 5 is a plan view of a base
20 substrate. Fig. 6 is an enlarged sectional view of an essential-
part of the above semiconductor device.
As it is shown in Fig. 1, Fig. 2 and Fig. 3, the
semiconductor device becomes the following structure.

Semiconductor chip 10 is mounted by using adhesive material

25 12 on the chip mount area of a main surface of base substrate




10 The pl ane shape of above base substrate 1 is fornmed in the square-form
Thi s base substrate | is nmade of flexible filmthat conprises the

insul ation resins of for exanple, epoxy systemor the insulation resin of

a polyinmde system Base substrate | is set at the thickness of 50 ™ ¢rA@Q 2004
[ M] of for exanple. 15 The electric conductor |ayers that conprise

el ectrode pads 2 (bunp land) for bunp connections, electric conductors 3

and electrode pads 4 for wire conneeflicon, electric conductors 5 for

plating, etc. are arranged on the main surface of above base substrate 1.
Several electrode pads 2 for bunp connection and' 20 el ectrode pads 4 for

Wre connecfi n are EE% i,ded, and several _ electric conductors 3 and

el ectric cordiictors” O HP R F S t2PE e Spl BV BB O SHhRR D S I s @ eIt ag] &8t ri C

conductor | ayers,ar rranged.on the main surface of base substrate 1.

El ectrode tg’aedé‘%ef"gfrt@&nbpa%bﬁﬁ'@éti%ﬁPéJrOeS%%tteg?}a%éaamwéﬁw pédeapads 25
4 for wire cgnnection tqiou h electric conductors 3 and are 1 7 AUG 2004
13 el ect ri%¢H 1Y Ad8nnect2yTPach QL e sel bt mite coduet ons Sthor sopdari ng
are integrated wth el ectrode pads 4 for wire connection and are

el ectrical IG2EdhifectHd @dcre vt Rerle EbSct vedshpade 2 ProR 7 buspsbéndectS on,
electrig¢ conductors 3 ,_electrode pads 4 for 5 wire connection and electric
conduct 8rs Co5P P8P P AL i hlye et ™ ap A urbp rede bic adGifngh et el hgdpmecdsss ng on a
metal foil after sticking netal_foil, for exanple, the Cupper(Cu) foil to
main  surf a¢d [3F eamPrabes) & yeiel B Bi (BeilhgCadtedicvayiar eekake. aTiese is

el ectrode pagz i fort%rnp connection and el ectric conductors 3, 10

el ectrode g4dsd R8r Witr Ce5NREELE oRn 1ddd BRKAGEomduictiorkas a chip

mounting area almost equal to the size of the semiconductor

chip.

10 The plane shape of above base substrate 1 is formed in the
square-form. This base substrate 1 is made of flexible film that
comprises the insulation resins of for example, epoxy system or
the insulation resin of a polyimide system. Base substrate 1 is
§et at the thickness of 50 micron { # M ] of for example.

15 The electric conductor layers thét coﬁprisé electrode pads
2(bunu)Iand)forbunu)connechons,elecH&cconductorsS and
electrode pads 4 for wire connection, electric conductors 5 for
plating, etc. are arranged on the main surface of above base
substrate 1. Several electrode pads 2 for bump connection and

20 electrode pads 4 for wire connection are provided, and several
electric conductors 3 and electric conductors 5 for plating are
provided. That is, several electric conductor layers are
arranged on the main surface of base substrate 1. Electrode

pads 2 for bump connection are integrated with electrode pads

25 4 for wire connection through electric conductors 3 and are




for plating are set at the thickness of 18 mcron [,u Ms] for exanple. The
pl ane shape of above sem conductor chip 10 is forned in the square-form
Thi s sem conductor chip 10 beconmes 15 structure mainly of the sem conldyﬁbgr
substrate that conprises for exanple, nonocrystal silicon. To 2004
sem conductor chip 10, a logical circuit system a storage circuit system
or those mxture <circuit systens are forned. These circuit systens are
formed by connecting several sem conbdietor elenents fornmed to the side 20
of main surface (elenment formation face) 10A of sem conductor chip 10
through the electric conductors. Several external term nals (bonding pad)
11 arranged  al ong each side of sem conductor chip 10 are arranged on nain
surface 1088 BrctIBOYVE Yseo B BRI 1561 Fe Bit B e 10.E s i bic ol ue t23 ss@viorral
external termnals It are forned t tane top,layer of 1 7 AUG 2004 -14

dvont t ?ﬁ%

el ectric cohtdtfiGr 2F aydrtEeras ECHBT he AATRGIOf T HE ceBRiCESMItCE or
substrate, andg are um.num &ileéi‘f“ldi m or, an_al uni num

de .of ample, a
alloy fil ma%\nd?reeaecﬁcg'fl%aé Or@r‘%ﬁ‘ % tegr ﬁéFLt%?hrﬁ]ha e A%t fitally

connected tQ, & Flbfillde BY3! 81 [QLMBA, h0 $EM conqyeLor, ehip, 10., 4 or eat

part of above vera ectrodée pads for 'burrp' conne anged in

the chim moVDLe alsemh At iR B e ctPId 368 AU 38 SYNSELALR o o A e

(remai nder) el ectrode pa r bunp connection are arrarrged t 4 the

peripheral gy@aaethe} dfaguE tOuNHS ptidg RgEARPNSE Y, oo therghi Prygunt area of
the main surface of base substrate 1. Several bunp el ectrodes 15

sticking metal foil, for example, the Cupper(Cu) foil to main
surface of a flexible film by using adhesive materials. These
electrode pads 2 for bump connection and electric conductcl)rs 3,
10 electrode pads 4 for wire connection and electric conductors 5
for plating are set at the thickness of 18 micron [« Ms] for
example.
The plane shape of above semiconductor chip 10 is formed
in the square-form. This semiconductor chip 10 becomes
15 structure mainly of the semiconductor substrate that comprises
for example, monocrystal silicon. To semiconductor chip 10, a
logical circuit system, a storage circuit system or those mixture
circuit systems are formed. These circuit systems are formed by
connecting several semiconductor elements formed to the side
20 of main surface (element formation face) 10A of semiconductor
chip 10 through the electric conductors.
Several external terminals (bonding pad) 11 arranged
along each side of semiconductor chip 10 are arranged on main

surface 10A of above semiconductor chip 10. Each of this

25 several external terminals 11 are formed to the top layer of




arranged to the side of the back of base substrate |I fix on the back of
each of these several electrode pads 2 for bunp connection through
connection holes 6 fornmed in base substrate 15 1, and they are connected
electrically and mechanically. And% in this enbodinent, the plane shapéb 200
of electrode pads 2 for bunp connection are forned in the circle-form

it is showmmin Fig. 2, Fig. 3 and Fig. 4, each of said electrode pads 4
for wire connection are arranged to t+hé-20 peri pheral area of main surface
of base substrate |I and are arranged al ong each side of sem conductor chip
10. Each of electrode pads 4 for wire connection are electrically
connected to each of several external termnals 11 arranged on nain face
10A of senidéddnet opndhicpotOatteroulfr medesn th3: ofFein exafpke, oRBhikhe Au
wires are used as wres 13. Wres 13 are connected by 1 7 AUG 2004 _15 the
met hod of B dhatousedsanatd t rasonre mrdeonbifnaté onmpiiet h t her no
conpressi on bonding for exanple. Electric conductors 3 integrated with

el ectrode FHd<m 288y (AP = dnast f bnmarrangeldovofit e 8hidp emamto far ea of
main 5 surface of base substrate 1 exist and extend in the chip nount area
and the perSieifdrd & B O t e an 81§ fldc@ rof e kpsdaisabist rareectedrd, el ectric
conductgrs(§ integrated with ehectrode,pads 2 for bu connection arranged
to the periphefal *4Fea"S 1 HeP Y SUPF AL oOffl hade shbRtYate | exist and
extend in the peyfi ral 10 area of main surface qf base suybstrate 1. That
is, inthe perf%ﬁgggf %?%%Ogﬁﬁﬁﬁﬁhsfﬁffﬁiéﬂﬁf hasgé &Y §t%gPé bumd ectric

conductors (3 af & akhangsed LQ ntg.é% €&, p%th%er% osuenn@ %(%re}gug% e main

surface of base substrate 1. Other (remainder) electrode pads 2
for bump connection are arranged to the peripheral area tl'lxat

10 surrounds the periphery of the chip mount area of the main
surface of base substrate 1. Several bump electrodes 15
arranged to the side of the back of base substrate 1 fix on the
back of each of these several electrode pads 2 for bump
connection through connection holes 6 formed in base substrate

15 l, and they are connected electrically and mechanically. And,
in this embodiment, the plane shape of electrode pads 2 for
bump connection are formed in the circle-form.

As it is shown in Fig. 2, Fig. 3 and Fig. 4, each of said

electrode pads 4 for wire connection are arranged to the

20 peripheral area of main surface of base substrate I and are
arranged along each side of semiconductor chip 10. Each of
electrode pads 4 for wire connection are electrically connected
to each of several external terminals 11 arranged on main face
10A of semiconductor chip 10 through wires 13. For example,

25 the Au wires are used as wires 13. Wires 13 are connected by




chip 1 and el ectrode pads 4 for wire connection. Above sem conductor chip
10, -electric conductors 3, 15 electrode pads 4 for wire connection and
wires 13, etc, are sealed in resin sealing body 14. Resin sealing bogy]mmm
is formed in the resin of an epoxy systemto which for exanple, phenol
system hardener, silicone rubber and a filler were added for the purpose
of planning a | ower stress. Resin sealing body 14 is 20 forned by the

met hod of a transfer nold suitable forsthe mass production. The transfer
nol di ng method uses a nolded die assenbly with a pot, a runner, a gate, a
cavity, etc.. And it is a nethod of injecting a resin in the cavity
through a runner and a gate fromthe pot and formng a resin sealing body.
25 Each of ¢éhecmrithodonfibotnoiis gSthot yd et iang uilsr assanged do of bAUG: 2004 - 15
outside electrode pads 4 for wire connection in the peripheral area of 1
surface of Wdsk SubempatembreEatdn dfotdigee fekectameleconductors 5 for
plating are arranged al ong each side of sem conductor chip 10. A part of
el ectric conduct 539‘3 FifofomdpEbing br e aratanged thoe tdrad riodsi gdedef 2 rfesi n
sealing body 14, and other parts are arranged to the outside of the resin
seal i ng bo\éy.m%\sﬂf’i“t"fi%tlgﬁomr%gﬁigm phepilyio nandt Fxpa 8f masul ati on

| ayers 95 are a ran?fgd%to thg) over surface of each of several 10 el ectrode
pads 2 for BURP?CoMet ol At raAbed €5 1Fhe thigyrtemsunt Hyesahdp maiun surface

of above ba upbstrate 1. These .insul ation.|layers 9 are divided and
ar r anged fofs’?(%?/e?@&e%eect FoddPR5add ¥ §%P Thlfi ctnh %85%%’59{ ﬁé%éﬁFﬁt?munt

area of mainp And, electric conductors 3 integrated with electrode pads 2
for bump connection arranged to the peripheral area of main
surface of base substrate 1 exist and extend in the periphe;ral

10 area of main surface of base substrate 1. That is, in the
peripheral area of main surface of base substrate 1, electric
conductors 3 are arranged to the area between semiconductor
chip 1 and electrode pads 4 for wire connection.

Above semiconductor chip 10, electric conductors 3,

15 © electrode pads 4 for wire con-heétion-and.-wires 13, ete. are
sealed in resin sealing body 14. Resin sealing body 14 is formed
in the resin of an epoxy system to which for example, phenol
system hardener, silicone rubber and a filler were added for
the purpose of planning a lower stress. Resin sealing body 14 is

20 formed by the method of a transfer mold suitable for the mass
production. The transfer molding method uses a molded die
assembly with a pot, a runner, a gate, a cavity, etc.. And it is a
method of injecting a resin in the cavity through a runner and
a gate from the pot and forming a resin sealing body.

25 Each of electric conductors 5 for plating is arranged




surface of base substrate 1. Insulation layers 9 are divided into 15
several part so that it is scattered in the chip nount area of main
surface of base substrate 1. That is, the sem conductor device of this
enbodi ment divides insulation layers 9 into several parts in the chl g AUG 2004
nmount area of main surface of base substrate |I and arranges this divided
insul ation layer 9 on 20 el ectrode pads 2 for bunp connection. And, the
pl ane shape of insulation |ayer 9 aritéinged on el ectrode pads 2 for bunp
connection in the enbodinment is formed in the circle-form On the over
surface of each of electric conductors 5 for plating arranged to the
peri pheral area of one surface of above 25 base 'substrate 1, insulation
| ayers 9 ar@Yhirdmgbec irpsespats74 96 7004 corrm ¢ msivinat f orh 4 ayeeris h@ redi st and
extend al ong each, side of base substrate | and are divided into every side
of base subgf?%lt F.sunfaeg) ot basel ayks s Diearle Bpohdelithase seeéraé to dot
in the peri hgral area.of hase substrate 1. That is, the sem conductor 5
devi ce of tﬁ?p% Birh b ﬁEfﬁréTi B L% 3TFsaraR P8R AYersrdsh Fidgedbral in the
peri pher al [ ea of onﬁ surfac? of base sgbitrate I gnd i s arranging these
FRUBUSROBICHAPr T8 A BRdict bPLe Bt F16r CPRALICHATS ThéOpart of

i nsul ation Tayéers

nul o on LRVALS, §- AN O,ohovS SERL ¢ 10 conducipre, S, ot pl 2

are arranged to tthe Insi of resin sealIng are

arranged oufsi de 8%k r S63LLAY LOdy (1A taLS;e Lpsul ation Layers 9 lie
bet ween eIectrigabondu%tor585%for pﬁé#ﬁﬁgqg%%br%g%ﬁgsgalfnae g%V’14. As it
is shown inb&Fdg. 5 and Fig. 6, vent hole 7 is provided

As it is shown in Fig. 2, Fig. 3 and Fig. 5, insulation

layers 9 are arranged to the over surface of each of several

10 electrode pads 2 for bump connection arranged to the chip
mount area of main surface of above base substrate 1. These
insulation layers 9 are divided and arranged for every electrode
pads 2 for bump connection in the chip mount area of main
surface of base substrate 1. Insulation layers 9 are divided into

15 several part so that it is scattered in the chip mount area of
main surface of base substrate 1. That is, the semiconductor
device of this embodiment divides insulation layers 9 into
several parts in the chip mount area of main surface of base
substrate I and arranges this divided insulation layer 9 on

20 electrode pads 2 for bump connection. And, the plane shape of
tnsulation layer 9 arranged on electrode pads 2 for bump
connection in the embodiment is formed in the circle-form.

On the over surface of each of electric conductors 5 for

plating arranged to the peripheral area of one surface of above

25 base substrate 1, insulation layers 9 are arranged. These




15 -in in the chip nount area of above base substrate -1. Like this,-by
providing vent hole 7 in the chip nount area of base substrate 1, the out
gas that occurs at the tine of hardening of adhesive material 12 when
appl yi ng adhesive material 12 on the chip mount area of one surfacé ohUb 2004
base substrate 1 and nmounting 20 sem conductor chip 10 on it can be emtted
to the outside. And, the steamthat occurs in adhesive material 12 by the
heat at the tine of surface-mountingli/hat nounts a sem conductor device
on the surface of a mounting substrate or the heat at the tinme of a
tenperature cycle test that is an environnental test 25 after product

conpl etion of a sem conductor device can be 1 7 AUG 2004 -18 emtted to the
out si de. Onithelaiiprp lotams 8rewisdf apdi axtenfacle of eabbbveibasd bubstrate 1,
dam 8 t hat su[)rounds the periphery of vent hole 7 is built. Dam8 of this
embodi ment §Y$PEbiRiFsdd2Bf Tohdueifed B o HeSA Hifd PAdd T sobsltayeesl.9
arranged on_the caonduction film 8A. Above vent hole 7 is arranged to the
posi tion thbd®YHPAt B¢ 750 RERtGHY iAol 0 6 veRe | X odrpadm 6he(hori zont al
direction in thehfi ure off Ease substrate | and center line P2 10 of the Y
direction (VErtHitaI*dfFeRtioR?FA THeSFi%h6r &) D2 bdse thsupsmigpadrcdsrit s

shown iy Fig t .0 S t. hole 7 i arranged tq the position that
devi at e fro?ﬁ’t? eexggt#tléré%l;é%gééneemsu1§f§% é" .quﬁl%’égéyérsgrﬁ“ct(?nductor

dov o< okt Taar ey sige e e i St FUBR TR 1
Il and is arranging these insulation layers 9 on electric
conductors 5 for plating.

The part of insulation layers 9 arranged on above electric
10 conductors 5 for plating are arranged to the inside of resin
sealing body 14, and other parts are arranged outside resin
sealing body 14. That is, insulation layers 9 lie between
electric conductors 5 for plating and resin sealing body 14.
As it is shown in Fig. 5 and Fig. 6, vent hole 7 is provided
15 -.in the chip mount area of above base substrate-1.- Like this, by
providing vent hole 7 in the chip mount area of base substrate
1, the out gas that occurs at the time of hardening of adhesive
material 12 when applying adhesive material 12 on the chip
mount area of one surface of base substrate 1 and mounting
20  semiconductor chip 10 on it can be emitted to the outside. And,
the steam that occurs in adhesive material 12 by the heat at
the time of surface-mounting that mounts a semiconductor
device on the surface of a mounting substrate or the heat at the

time of a temperature cycle test that is an environmental test

23 after product completion of a semiconductor device can be




base substrate 1 of vent hole 7 can clear a direction as an index. And,
because a direction can be cleared as an index, vent hole 7 can be used as
an index. Then, the frame structure that is used in the 20 nanufacturiq?
process of the above sem conductor device is explained. Wile frarel AUG 2004
structure 20 is not limted to this, it is conposed of the matrix frame
structure that arranged unidirectionally several areas specified in for
exanpl e, frame 25 body 21 like the imdcation in Fig. 7(main part plan
view. Film1l 7 AUG 2004 -19 base material IAis arranged in each area
specified in franme body 21. Fil mbase material | A of this enbodi nent
prepares four(4) resin sealing areas 22. That is, filmbase material 1A to
f orm f our ( £y brtédutd $hiencedeitear ea specified in frame body 21 is 5
arranged. And, the electric conductor |ayer pattern that is shown in Fig.
5 to resin seal (4% t&eeaho® Meupsraite oAbBvd nf FaFk2 body 20°ve Hatted by
doi ng manuf acture of etching manufacture or press punching on a board
material . SHRSERERG t RAM Sohpft SEF TR TSl Berthke by &fy¥edm irloy 10
material s i.s ,used a hoard materjal. As it is shown in Fig, 7 and Fig. 8
(cross- sect‘?o%%ﬁtvﬁj;ﬁpcgt‘?{é?”t (& BRI PESH br CP A B Iogn%o‘?ﬁéfti%“ shown in

Fig. 7)¢ the ve fi.lm base terial 1A is fixed to tw(2) portions of
adhesi of a?éﬁ“aﬁgr%“%dﬁﬁéﬁé l?ggﬁgeﬁgde %ﬁ?ﬁ%“%%ﬁﬁ%égee%%ﬁ%f§Q1°“ (s
ot her - by-usging adhesive material. -Slit 23 is prepared in the adhesion

area of each of frame body 21. This slit 23 puts a
Above vent hole 7 is arranged to the position that

deviated from center line Pl of the X direction (horizontal
direction in the figure) of base substrate 1 and center line P2
10 of the Y direction.(vercical direction in the figure) of base
substrate 1 as it is shown in Fig. 5. That is, vent hole 7 is
arranged to the positibn that deviated from the center of base
substrate 1. In case a semiconductor device is looked at from
the side of the back of base substrate 1, like this, the
15 arrangement to the position that deviated from the center of : -
base substrate I of vent hole 7 can clear a direction as an
index. And, because a direction can be cleared as an index,
vent hole 7 can be used as an index.
Then, the frame structure that is used in the
20 manufacturing process of the above semiconductor device is
explained.
While frame structure 20 is not limited to this, it is
composed of the matrix frame structure that arranged

unidirectionally several areas specified in for example, frame

25 body 21 like the indication in Fig. T(main part plan view).Film




specified space on the |ongitudinal direction of frame structure 20, and
several are arranged. Like this, by preparing slit 23 in the adhesion area
of frame body 21, because a stress by 20 difference between the naterufhﬁ
of frame body 21 and filmbase nmaterial 1A ,can be relieved, 6 2004
transformation of a warp, di st or t i o n , et c . of filn1base
material ! A can be suppressed. Then, a nethod of nmanufacturing above
frame structure 20 is explained by u$Brg Fig. 9 and Fig. 10 (main part
cross 25 sectional view to explain a manufacturing nmethod). 1 7 AUG 2004
-20 First, as it is shown in Fig. 9-(A), filmbase material IAis

prepared. Filmbase material 1A is made of the insulation resin of for
exanpl e, ept&Je dYy3terrdridne pasuPaefomn rasimastaas potifisdde §ysmem Then,
as it is sho in Fig. 9-(B), adhesive 5 material 30 is attached to the

si de of one®% f%kerV“dﬁﬁV%‘??T%ﬁ‘aﬁab% tatBis #Ampadimengaprbepagesached by

a heat pres urlzgtl pout u5|n adh S|ve mat erial 30. Then, while
connecti on 4 es'“Be??'l"b i&r %83F¢¥hg s, &g ﬁhé’@tﬁeoﬁ‘aatreé’aaéflébfcﬂ/e
film base Wﬁter%a as |tt s. shown in Fi 3 and vent hole 7 is
formed to T HP B3R CNEA Sof FidCh BASE ?r‘é?%‘r i8 1I“‘Afri”fﬂ‘*l Bodat 2dethg

illustrate neet i,Q e yent, hole 7 are e for exanpl e,
di e assg’nbldayfr@‘f]%ggr 13*m?ldnu a'J'(}:teulrge@lrltejct(C:“d'l"‘ﬁ:CE e pag %’Hb Y%MlFig. 9-(D),

metal foilgyfibhe gyFﬁQJl5tgrr§g@ppLF) %fi aggach§g 1.Q 4t he side of one 15

-surface of above filmbase materia rough connectlon mat eri al 30.

After attachingspeéalf-haid b%h,xmfu %pa@a BB @ik miAurGRRReEtiPn hole 6
‘and vent hole 7 can be fornmed by a

etching manufacture or press punchlng on a board material.
The thing that comprises for example, the Cu system alloyl
10 materials is used as a board material.

As it is shown in Fig. 7 and Fig. 8 (cross-sectional view cut
at the position of the B-B line that is shown in Fig. 7), the
above film base material 1A is fixed to two(2) portions of
adhesion area where parts of frame body 21 is opposed each

15 other by using adhesive material. Slit 23 is-prepared in the
adhesion area of each of frame body 21. This slit 23 puts a
specified space on the longitudinal direction of frame structure
20, and several are arranged. Like this, by preparing slit 23 in
the adhesion area of frame body 21, because a stress by

20 difference between the materials of frame body 21 and film base
material 1A'can be relieved, transformation of a warp,
distortion, etc. of film base material 1A can be suppressed.

Then, a method of manufacturing above frame structure 20
1s explained by using Fig. 9 and Fig. 10 (main part cross-

25 sectional view to explain a manufacturing method).




assenbly or | aser manufacture, etc. Then while el ectrode pads 2 for bunp
connection are formed 20 on one surface of filmbase material |A as
patterning is done on above netal foil 31 and is shown in Fig. 9-(E), and
electric conductors 3 and el ectrode pads 4, electric conductors 5, 1etAlG 2004
for plating for wire connection are forned, it is not being illustrated.
That is, a electric conductor |layer pattern is fornmed 25 in this process.
And, conduction film8A that al so suf2bunds the 1 7 AUG 2004 -21 periphery
of vent hole 7 in the chip nount area of one surface of filmbase materi al
1A is forned, it is not being illustrated also. Then as it is shown in Fig.
|0-(F), photosensitive resin film 32 of a uniformfilmthickness is forned
to the whol e surfigse, es it5isf howmase gt e i(al) , [fA i ned s innge 4 @ 1 above

el ectric conductor |ayer pattern. After applying a photosensitive resin,
phot osensi tR8&P #&sd nF it rh B2 ms tfegri akd ys trhedrettholde 0h ssdneem rpsint i ng.
Then, after doi ng baking processing, a photograph printing technique, that
is, processifnfP bff XFFor bsehBP & ¥ vEy SIG rocédsi s u tehiehopereitt ofrocessi ng and
cleaning, etc. .are done, and as it is shown in Fig. 10-(GQ, insulation
layer 9 of RPgPaLidre 84St e tBE AN @ F by hﬁoﬁhq‘nntms‘gn;sr-o%e( . aghpsivs shown

in Fig. 2.5 _insul alt ver 9 divided. into several are arranged on the

| .
electri@ coR@ht st {’ S‘érg.t d 481 ehde & 88 econpractest B o il lak i on

| ayers 9 aryanged on .c ction film8A-and this, conduction film8A in
this pr ocesb;a%aﬁggno“les“?g?pr%d&tIcnanc §ea§ﬁ?‘|§}t'ﬁgtk?56r? P&PErRTes 2 Bzt qAged to

the whol e syrfiase; au;fk! Mubase . Wheriah 44y by difference between material
;char acteristics ’

Then, while connection hole 6 is being formed to the bump
connection area of above film base material 1A, as it is shown in
10 Fig. 9-(C), and vent hole 7 is formed to the chip mount area of
film base material 1A, it is not being illustrated. Connection
hole 6 and vent hole 7 are formed by for example, die assembly,
laser manufacture, etc.. Then, as it is shown in Fig. 9-(D), metal
foil (the Cu foil for example) 31 is attached to the side of one
-+ - 158 surface of above film base material 1A through connection
material 30. After attaching metal foil 31 to film base material
LA, connection hole 6 and vent hole 7 can be formed by a die
assembly or laser manufacture, etc.
Then whileelectrode pads 2 forbump connection are formed
20 ononesurface of film base material 1A, as patterning is done on
above metal foil 31 and is shown in Fig. 9-(E), and electric
conductors 3 and electrode pads 4, electric conductors 5, etc. for
plating for wire connection are formed, it is not being
illustrated. That is, a electric conductor layer pattern is formed

25 in this process. And, conduction film 8A that also surrounds the




such as filmbase material 1A, electric conductor |ayers and 20 insul ation
| ayers 9, it warps in base substrate 1, and transformation of a
distortion, etc. arises. But by dividing and arranging insulation |ayers 9
li ke this enbodinment, a deformation of base substrate | can be suppf gshltc)00s
because that a stress by shrinkage of expansion and hardeni ng of
insulation 25 layers 9 are relieved. 1 7 AUG 2004 -22 Then, the plating

| ayer (for exanple, the Au/N |ayer,-Bhe Au/Pd/Ni, Pd/N |layer and the
Sn/N layer, etc.) that is possible to be bonded is forned by the plating
processing by the nethod of electrolytic plating is formed on the electric
conductor layer 5 which is not covered by said insulation |avers. The
frame struck&fe ket oifsvembrelien? Fingth g Gisipf ormedt aftear of hirse By rCdtki ng
filmbase material | A an individual piece and attaching it to the adhesion
area of fratel'hBdy22a mAtardphd Aahkasimed it &y nat b24ng il dsamnskdralafo.fil m
base materi al IA%n t he. manuf act uri ng process 10 (assenbly process) of a
seni conduct or deb'&B d5idr GvEse Vand Ffor At (Ton mdfo fosanes igiy ecesie £20nt hat

has fil mbassfo _terniigl 1Aﬁéto th«%{area,specified in frame body 21 like this
that attach®d fi1 ™ 'hAEE Tttt bi* 1251 &° tAE™Atheditan whedeofu fheaweo hody 21
em conduct it Padyi B FE ke REH: CF S FPARS Sitct treZ tha | s
SRV RN L A TR AR S
photosensitive resin film 32 is formed by the method of screen
printing. Then, after doing baking processing, a photograph
printing technique, that is, processing of photosensitive
10 processing, development processing and cleaning, etc. are done,
and as it is shown in Fig. 10-(G), insulation layer 9 of a specified
pattern is formed. In this process, as it is shown in Fig. 5,
insulation layers 9'divided into several are arranged on the
electric conductor layers. And, dam 8 that also comprises
~ . 15 insulation layers 9 arranged on conduction film 8A and this:
conduction film 8A in this process also is formed. In case
insulation layers 9arearranged to the_ivhole surfaceon film base
material 1A, by difference between material characteristics
such as film base material 1A, electric conductor layers and
20 insulation layers 9, it warps in base substrate I. and
transformation of a distortion, etc. arises. But by dividing and
arranging insulation layers 9 like this embodiment, a

deformation of base substrate 1 can be suppressed because that

a stress by shrinkage of expansion and hardening of insulation

25 layers 9 are relieved.




20 arranged to filmbase material |IA and the electric conductor |ayer
pattern that is shown in Fig. 5is formed to this resin sealing area 22,
Then, a sem conductor chip 10 is nmounted t hrough adhesive nmaterial 12 on
the chip mount area of main surface of above film 25 base material I/ ABS 2004
it 1s shown in Fig. 11 (main part cross 1 7 AUG 2004 -23 sectional view),
Adhesive material 12 is supplied to the chip nount area of one surface of
filmsubstrate 1A by the nmulti-point-2petting nethod. The heat curable
insulation resin of for exanple, epoxy systemor a polyimde systemis
used as adhesive 5 material 12. And as an adhesive material 12, the
thernoplastic insulation resin of for exanple, epoxy systemor polyimde
systemis al so Thae, tBetphasiaghheyecdlivs extampeet ithe afu/bar bené ngth ef
adhesive materjial 12 because vent hole 7 that is shown in Fig. 6 is

provi ded t o*thRAEN pPadtint! 2areaaa o thiel mbdisd anmtrereital ) Lat ns plds Sibils
process can be set free in the outside. And, the inflow to vent hole 7 of
adhesi ve mat%Prdtondepdedege of yutheimip tdam Br ¢ dratsingubyounesn ¢ bieo d

peri phery off ant Ph?l e 7 that is shown in Fig. 6 on the chip nount area of
one surface”of ' T hHSeP [Atias & faomednon g ese bamiesd c aarch dant be 18y epped.
Therefor5e, Lhe I,Ll)r.eventi on of .a 15 bl ockage of vent hole 7 by adhesive
material® 127 AT t'Re™ °HSCHG T efobihdf 3 AP BIR Y2 O nadhEsr ve Tiver EF 2 EIe 12 to the

si de of thestq§cc_|§ur9f film bgse matefrj al,. LA can b{ﬁiagr evented. And, even if

it is mounted ihTERS &bt EPPRA ‘A% ohdidPom Thidht 4b thiif thed C UAAER € he

ok s, ol o T AL EGIONELSR T 20,10 oo
‘ adhesion area of frame body 21 by using adhesive material 24,
Atransfer of film base material 1A in the manufacturing process
10 (assembly process) of a semiconductor device improves, and
formation of frame structure 20 that has film base material 1A
tothe area specified in frame body 21 like this that attached film
base material 1A to the adhesion area of frame body 21 improves
handling.
15 --Then, 2 method of manufacturing the above semiconductor
device is explained.
First, frame structure 20 that is shown in Fig. 7 is
prepared. Frame structure 20 has film base material 14 in
the area specified in frame body 21. Resin sealing area 22 is .
20 arranged to film base material 1A, and the electric conductor
layer pattern that is shown in Fig. 5 is formed to this resin
sealing area 22.
Then, asemiconductorchip 10ismounted through adhestve

material 12 on the chip mount area of main surface of above film

25  base material 1A, as it is shown in Fig. 11 (main part cross-




i-nsul ation layers 9 are arranged on el ectrode pads 2 for bunp connection.
And, even if it is nounted in the state that sem conductor chip 10 tilted
and the filmthickness of adhesive mterial 12 thins, sem conductor 'IC]hAJ-@hZGM
10 touches insulation 25 layers 9 and sem conductor chip 10 does not 't
electric 1 7 AUG 7004 -24 conductors 3 because it is supported by this
insulation layers 9. Then, as it is shown in Fig. 12 (nain part
cross-sectional view), external term#%atr 11 of above seniconductor chip 10
and electrode pads 4 for wire connection of filmconponent |A are 5

el ectrically connected with wires 13. The Au wires are used as wres 13.
Then, above franme structure 20 is set to a nolding die assenbly. As it is
shown in Fisgct 18 {huii avpartdloe divse sextdondl 12 sew pp Hesl ho sded ichgpar ea 22,
sem conductor chip 10, wires 13, 10 etc. of filmbase material A are

arr anged |r¥‘%‘a0|ttay936°t%‘h? s|ugfaﬁer0rfré”d1mrﬁwwmat@|Je%:bsfmammbwepodme 35B of
a nolding die  assenbly. is shown in Fi 14 (main part

cross-sect |p(9ﬁz§f“"v‘?é\9\})‘°dt@W"tﬁ%@“ﬂ?é%s‘é‘ér\'ﬁl@ 1oyt gF@ri8so5dBrrunner (trunk
runner) 37 arr%qulg‘[,\?otrusmn 38, and further, it is not bei ng 15 illustrated ,

each of an®® g%t‘ffé‘ytsﬁétﬁﬁ‘l ?lrFu%%Jé’rlmK%Fhs“e?ldﬁn‘éfr3 AP &P patY ar e
arranged. The, r131|§7c ected t hcas\/llty a?i6 tg{g theac@ of the main
runner, °sub: ? Uhner EGIN nfal oW °'§&t B2 PRk i £" 358 °df 25HE above
o5 L S SIS 8% PP DT
mat eri al system is also fine. Out gas that occurs at the time of hardening
of adhesive material 12 because vent hole 7 thatis shown in Fig.
6 is provided to the chip mount area of film base material 1A in
10  this processcan be set freeinthe outside. And, the inflow tovent
hole 7 of adhesive material 12 because of building dam 8 that
surrounds the periphery of vent hole 7 that is shown in Fig. 6 on
the chip mount area of one surface of film base material 12 can
be stemmed and can be stopped. Therefore, the prevention of a
15 -blockage of vent hole 7 by adhesive material 12 and the going
round inwardly of adhesive material 12 to the side of the back
of film base material 1A can be prevented. And, even if it is
mounted in the state that se.miconductor chip 10 tilted, and the
film thickness of adhesive material 12 thins, semiconductor chip_
20 10 does not touch electrode pads 2 for bump connection because
insulation layers 9 are arranged on electrode pads 2 for bump
connection. And, even if it is mounted in the state that
semiconductor chip 10 tilted and the film thickness of adhesive

material 12 thins, semiconductor chip 10 touches insulation

25 layers 9 and semiconductor chip 10 does not touch electric




1 Ais installed. That is, frame body 21 of franme structure 20 is
installed in stepped portion 39 of lower die 35B, and filmbase mat er
i al 1 Aof frane structure 20 is installed in stepped portion 25 40 OLU
| ower die 35B. Vertical matching of upper die 35A and |lower 1 7 AUG 3G0&UG 2004
-25 die 35B is done in the structure of franme body 21- adhesive nmaterial
24- filmbase material 1A Wiile it is not being in detail illustrated,
above sub- runner 37 crosses steppedbrtion 39 in which franme body 21 of
5 frame structure 20 is installed and stepped portion 40 in which film base
material 1A is installed and exists fromthe outside of franme structure 20
to inside of it and connects to the cavity 36 through the inflow gate. The
above mai n SPETHETL e g cange idxisender aF bhg bivheh johgs ¢ Latiinal lali e ecfi on of
frame structure 20 10 outsjde of it and connects to the one end of said
sub-runner 37 i th@lr &dni tolit SR AY I fandi &t LdctlRED Z0R T IARHD S prictetienah 38 s
provi ded for, e&se cuttiqg of a resin thfened in the inside of sub-runner
37. This proffisioh 38 alst Rt ohdd AP PHE SHBACHR AHRECT ShdBpeR 4t t i on
that is forqggtindfra QOgy 21 of frame 15 strgﬁture 20- and fjl m base
material | A S ThEh B2 Pesi B0t ABF&CIR Pt hES HhE SPBWS HRRE Thik S esin
tabl et ks pr i int | ynger . of tran r ol d.equi pnent, . and a

8 Q1§?§y%aﬁ?géxn”}£§§§ FlgﬁuﬁhrESI%' the B RES Adindr e stib- r unner

resin is supplied in cavity hro each o mai h™~ ru
37 and an ijhflaw,gate fromthe pot. Thus, 20 resin sealing body 14 is

formed. After this, frame structure 20 is taken out fromthe nolding die
assenbly. The stmf&n OhbbraNEra sk rdiGtuine 2020n0aded of § afygq (L ded die

assenbly is shown in

assembly. As it is shown in Fig. 13 (main part cross-sectional
view), resin sealing area 22, semiconductor chip 10, wires 13,

10 etc. of film base material 1A are arranged in cavity 36 that is
formed in upper die 35A and lower die 35B of a molding die
assembly. Asitisshown in Fig. 14 {(main part cross-sectional
view), the molding die assembly prepares sub-runner (trunk
runner) 37 and protrusion 38, and further, it is not being

15 illustrated , each of an inflow gate, the main runner: (main
runner) and a pot are arranged. The pot is connected to cavity
36 through each of the main runner, sub-runner 37 and an inflow
gate.

The lower die 35B of the above molding die assembly has

20 stepped portion 39 in which frame body 21 of frame structure 20
is installed and stepped portion 40 in which film base material
1A is installed. That is, frame body 21 of frame structure 20 is
installed in stepped portion 39 of lower die 35B, and film base

material 1A of frame structure 20 is installed in stepped portion

25 40 oflower die 35B. Vertical matching of upper die 354 and lower




Fig. 15 (main part plan view), in Fig. 15, code 41 is a sub-ru nner resin
stiffened in sub-runner 37 of a nolding die assenbly, and 25 code 42 is
mai n-runner resin 42 stiffened in the inside of 1 7 AU6 2004 --26 1.7 AUG 2004
mai n-runner of a nolding die assenbly. Main-runner resin 42 is existiné

al ong the longitudinal direction of frame structure 20. Sub-runner resin
41 is existing fromthe outside of frane body 21 to the inside of it. And
Fig. 14 shows a cross-sectional view2B-at the position of the CG-C line
that is shown in Fig. 15 Then, sub-runner stiffened resin 41 and nain
runner stiffened resin 42 that is in the outside above frame body 21 are

r enoved. Sugrréngfr resin 41 that is in the inside of.above frane body
21is left. THi &7t dfedi%e dRothe istrmicgureso { fine mephpdypR an adiigesiven) . Then,
as it is shown in Ei : , gunp el ectrodes 15 are connected to the back of
el ectrode pRddesit F%Bu%;”b AA&cPRSAT 1 9laddi ng t hrough connection hol es 6

formed in film e material | A Bunp,electrodes 15 are supplied by
carrying bal onﬂtih‘éefé-‘s- Q%G i &0 FHFC B artprEl T akfdl i abesAntebed by
melting in i ared ray reflgw, etc.._A transfer state after form ng
bunp electéggggri ff§°§ %ﬂﬁtfﬁpﬁggéoiﬁofoa?IVhé"F%u&?%@é bedure) of 1n

case fr AHEt UG 20 : Qe several  steps, a space . between
e Strhety %f %g 'e%éﬁé%‘é@'ah%d Q d s%/\eorp s‘%é)ﬁ)r@é?'lnfbosbg "§ng|

frame structure 20 of an upper sfep and a 10 ed in

sub-runner it if 896dn h €54 141 REAWAGH d ) fTATE 5 SEEUSGEULE 30, 9f 4 20 cupper
step. Therefore, bunp electrodes 15 of a sem conductor device mahufactured

in frame stirachurr2QiokeaolioWarsiakedt ¢aR AL BLALRELES  BECAHUSE 4 §gCan

carry in the state that
through the inflow gate. The above main runner exists and
extends along the longitudinal direction of frame structure 20

10 outside of it and connects to the one end of said sub-runner 37
withdrawn outside frame structure 20. And, protrusion 38 is
provided for ease cutting of a resin stiffened in the inside of
sub-runner 37. Thisprotrusion 38 is positioned on the area of the
stepped portion that is formed in frame body 21 of frame
- 15 - structure 20 -and film base material 1A. .

Then a resin tablet is put into the above pot. This resin
tablet is pressurized in the plunger of transfer mold equipmént,
and a resin is supplied in cavity 36 through each of the main
runner, sub-runner 37 and an inflow gate from the pot. Thus,_

20  resin sealing body 14 is formed. After this, frame structure 20
is taken out from the molding die assembly. The state of frame
structure 20 unloaded from a molded die assembly is shown in
Fig. 15 (main part plan view). In Fig. 15, code 41 is a sub-runner
resin stiffened in sub-runner 37 of a molding die assembly, and

25 code 42 is main-runner resin 42 stiffened in the inside of




frame structure 20 was stacked to the several steps, a transfer 25 of frane
structure 20 inproves. And, production rationality in 1 7 AUG 2004 -27 the
manuf act uri ng process of a sem conductor device inproves. Then, the
cutting to the specified shape (base substrate shape) of film base 17 AUG 2004
material | A alnost conpletes a sem conductor device with base substrate 1
that conprises film 5 base materials |A The sem conductor device is
shipped as a product after this. The28eni conductor device shipped as a
product is installed on the surface of printed circuit board. And, bunp

el ectrodes 15 can be connected in the state of an individual piece by
cutting filmhase materi al 1A{ fter formn 10 resin sealing body 14. And,
pl ating pr o&&<Si Al ‘Ef;ai’ﬁo ‘ﬁ‘é’gsflé?) PWErF e A oAt Agr U nASdl B ian4Rayers 9.

In case plating.processing is dane . n e step after formng insulation

| ayers 9 |i&é‘§q'ﬁ|g§ aeﬁqdb%itﬁrérh°,“gd§”fitl“iaml§ﬁ66\}r?ﬁ AfErgmergtrnatnrpad:

cross-sectignal view, plating |layers 15 33, are formed on el ectrode pads 2
Sadcran ey did 1d lscﬁﬁ%ﬁfc‘t“@r o e é’l”éét‘gﬁo%f gﬁﬂ?%bf’éﬁ wire

-ru r
for bunp connecflon, ef eetr i*¢

connection agr -t riypheral area of main surface of base
substrate (?ﬁ|ﬁ$ggg§352%%2§%gf %Q? F?&h YOI HE B SSE S HAT R H¥ds 2

for bunps cepnect beRicidhabr ithe BLa]iNG LAY S $3,8.Ci 00k onred between a
20 el ectric conductor layers and insulation l'ayers 9. |In tasée plating

processing i s donRehd de rSiteiPe O8E O nfe@r Pl 0G, nSYhat LN J Y&l S, 9, as it
is shown in Fig. 20 (main part cross-sectional view), platin.- ﬁayers 33

are forned eniftoeeélrestnofeipadssdaf Oie BUIBidEAVRA FOIme SHEGITI Gre
.conductors 3, electrode pads 4 for wire
removed. Sub-runnerresin 41 thatisinthe inside of above frame
body 21is left. This state is shown in Fig. 16 (main part plan
10 view). |
Then, as it is shown in Fig. 17, bump electrodes 15 are
connected to the back of electrode pads 2 for bump connection
passing through connection holes 6 formed in film base material
l1A. Bump electrodes 15 are supplied by carrying ball on the
‘15 - substrate for example, and is connected by melting in the .
infrared ray reflow, etc.. A transfer state after forming bump
electrodes 15 is shown in Fig. 18 (outline structure figure).
Incase frame structure 20 is stacked tothe several steps, aspace
between frame structure 20 of an upper step and a lower step can
20 be secured in sub-runner stiffened resin 41 provided in frame
structure 20 of an upper step. Therefore, bump electrodes 15 of
a semiconductor device manufactured in frame structure 20 of a

lowerstepcanbeprotected. Because it cancarry inthe state that

frame structure 20 was stacked to the several steps, a transfer

25 of frame structure 20 improves. And, production rationality in




25 connection, electric conductors 5 for plating arranged to the Mn 1 7
AUG 2004 -28 periphery of the chip nount area of main surface of base
substrate (filmbase material IA) 1, and to the back of el ectrode padsﬁ
for bunp connection. That is, plating layers 33 are formed between 17 AUb 2004
el ectric conductor layers and insulation layers 9. 5 As it was expl ai ned
above, according to this enbodinent, _the follow ng effects are obtai ned.
(1)By dividing and arrangi ng insul at Fén | ayers 9 on the electric conductor
| ayers, because a stress by shrinkage of expansion and hardeni ng of
insulation layers 9 are relieved, 10 transformation of a warp, distortion,
etc. of base substrate (film base material 1A) 1 can be suppressed. And,
because a deForhat IORC O 15k 8 T8EBSEE Pt S & TCER ik ¢ touphe eExeHM PIRE e el d i n
t he manuf acturi n? rocgss of a sem conductQr device inproves. - 15 (2)By
bui | di ng darn 8 ‘thré ©r BUALS & K8 Tt iSPRer i ook sheme (hot e sBOStH@tEnfl ow to
vent hole 7 hof dhﬁs{xe terial 12 cg%b? stemmed and can be stopped. As
a result thEpPel&Atiion BRSE mBILBEIidyd of [WEit HUPR19t%Y 2adhesi ve materi al
12 and the %geoi EngonZ%ur un inwardl%I gf adhebsitve maLgrhl al 12 to th _Isi de of
the back of Tilmbase’ Materral™ A CaA°pe' brEvdfhit ed P3¢ HIRPEARR® &'m

sem conguctipr, devk B8 fags! 0kad, AL L ABILNP: 3108 Ol L0E PAck, of, pase

substrate 1, the arrangenent vent hole e pos”ﬂ%’ne Hat devi at ed
fromthe Ceﬁ‘i@&u@ﬂ( aP8se t3UBSY Q@ emiconductor device shipped as a

product is installed on the surface of printed circuit board.

And, bump electrodes 15 can be connected in the state of an

individual piece by cutting film base material 1A after forming
10 resin sealing body 14.

And, plating processing can go in the step before forming
insulation layers 9. In case plating processing is done in the step
after forming insulation layers 9 like this embodiment, as it is
shown in Fig. 19 (main part cross-sectional view), plating layers

15 . 33.are formed on electrode pads 2 for bump connection, electric - = -
conductors 3 and electrode pads 4 for wire connection arranged
to the peripheral area of main surface of base substrate (film
base material 1A) 1 and to the back of electrode pads 2 for bump
connection. That is, plating layers 33 are not formed between a

20 electricconductor layers and insulation layers 9. Incase plating
processing 1s done in the step before forming insulation layers
9, as it is shown in Fig. 20 (main part cross-sectional view),
plating layers 33 are formed on the electrode pads 2 for bump

connection , electric conductors 3, electrode pads 4 for wire

25 connection, electric conductors 5 for plating arranged to the




25 1 can clear a direction as an index. 1 7 AUG 2004 -29 a (4)By formng
~insulation layers 9 by the nethod of printing, |ow cost of a sem conduct or
devi ce can be planned as conpared with a case that insulation |ayers 9
formed to the sheet-formis attached and is formed,. And production 14 7 AUG 2004
rationality of a sem conductor device inproves because the pattern shape
of insulation layers 9 can be set at freedom (5)By using franme structure
20 that filmbase material 1A was arf8nged in the area specified in frame
body 21, a transfer 10 of filmbase material 1A in the manufacturing
process of a sem conductor device inproves, . and handling of the

manuf acturi ng of a sem conductor device inproves. (6) An alien substance
that occur sP &E R % Phet bo¥ cBéal TAY ndnare gl Mg ncan rhace efubedeby t he
formation of gesin ﬁ@ﬁb&&g body 14 15 in the transfer nolding nmethod using
a ol di ng di €25 H&EnH w3 1e 8taR59dat gort oA ndore hae b2 ehw firdgytredsf frame
structure Zoadi§I§n§$alled and steppgd ortion 40 that film base materi al
1A of frane® St AUSEUIE™P0T &7 F RECA | 42T aP KB Bt A R T en'sdtigd t he
resin burr fha ?Qﬁ£%§rto fihﬁ] ase, material, 1A apd.fra body. 20 21 can
be prevent ed: E?? n ChET 5T P8 AP T e S 8 PAUHhRY 138N 3% e T Frane body

21 of frane strqg;qgqv%g%“gngngEeggggge%c%b§Fare &P@H§gE§dPob?m€CQ§e from

this, frame structure I's stacked to the nu f?%teps, a[% ot &€t%i'on can be
done for buym. ebectv Qe rid.@f afe obtained.

(1)By dividing and arranging insulation layers 9 on the
electric conductor layers, because a stress by shrinkage of
expansion and hardening of insulation layers 9 are relieved,

10 transformation of a warp, distortion, etc. of base substrate (film
base material 1A) 1 can be suppressed.

And, because a deformation of base substrate 1 can be
suppressed, the yield in the manufacturing process of a
semiconductor device improves.

- 15.

(2)By building dam 8 that surrounds the periphery of vent
hole 7, the inflow to vent hole 7 of adhesive material 12 can be
stemmed and can be stopped. As 2 result the prevention of a
blockage of vent hole 7 by adhesive material 12 and the going

20 round inwardly of adhesive material 12 to the side of the back
of film base material 1A can be prevented. |

(3)In case a semiconductor device is looked at from the side
of the back of base substrate 1, the arrangement of vent hale 7

to the position that deviated from the center of base substrate

25 l can clear a direction as an index.




25 sem conductor device fornmed in frame structure 20 of a lower 1 7 AUG
2004 -30 position because of the sub-runner resin 41 that is in frane
structure 20 of an upper position can keep a space between frame structure
20 of an upper case and franme structure 20 of a |ower position. Theréfb&ﬁﬁZML
a transfer of frame structure 20 inproves 5 because it can carry in the
state that franme structure 20 was stacked to the nultisteps. And,
production rationality in the nanufagbaring process of a sen conductor
device inproves. (8)Because insulation |layers 9 are arranged on el ectrode
pads 2 for bunp connection, when intercal ati ng adhesive 10 material 12 on
the chip nmount area of nmain surface of base substrate (film base materi al

| A) | and nount i(tgByeht condacirorulaghpp hayensy@ndby fthia misthodimied in the
state that sem conductor chip 10 tilted, and the filmthickness of

adhesi ve meREmitapg1Adophicast ofserficcbhtiued BE tThids vioe does bfop leBae @bect r ode
pads 2 for bunp 15 connection. T-herefore, a short circuit with

el ectr ode- g8 P2 £ 8r ¥ iblurfp c@6ANELE § dA SHNAt Suhilesaaact srratidhteoths
prevented, that _.is, a short circuit w.th electric conductor |ayers and

senm conductDte THiPr Po LAt tpehafsd risvERT B84 - And, even if it is nounted in
t he state t hat sem,conduct or 20£chi£Y%Q t}ltedm.and t he fi%n11hickness of
adhesi v& material * 12° TYAY hE° s &R Eohalict of ' @nTpPiB° P SUERRE T5H5\Gi%at i on

layers 9 and, ., SYPRORLS it .0 LS, L psyhatione | S .9. aresult, a short
circuit wt peFec?Pfgaggﬁd%E%EFst% a%g%gghggéﬁ%ﬁg %?ncz?ﬁnfbgﬁénp?%vented,
that is, a shoht Glelayid Wth electric conductor |layers 25 and

.sem conductor chip 10 can be prevented.
' (53)By using frame structure 20 that film base material 14

was arranged in the area specified in frame body 21, a transfer
10  of film base material 1A in the manufacturing process of a
semiconductor device improves, and handling of the
manufacturing of a semiconductor device improves.
(6) An aliensubstance that occurs at thetime ofsealing and
cutting can be reduced by the formation ¢f resin sealing body 14
15 in the transfer-molding method using a molding-die assembly
with stepped portion 39 that frame body 21 of frame structure 20
is installed and stepped portion 40 that film base material 1A of
frame structure 20 is installed in asub-runner path, because the
resin burr that adheres to film base material 1A and frame body
200 21 can be prevented.
{7T)In the state that there is runner resin 41 in frame body
21 of frame structure 20, bump electrodes 15 are connected. In
case from this, frame structure 20 is stacked to the multisteps,

a protection can be done for bump electrodes 13 of a

25 semiconductor device formed in frame structure 20 of a lower




1 7 AUG 2004 -3]. (9) Transformation of a warp, distortion, etc. of film

. base material 1A can be suppressed by preparing slit 23 in the adhesion
area of frame body 21, because a stress by difference between the

materials of frame body 21 and filmbase material 5 1A can be reduced,

And, while in the above enbodiment, an exanple of forming insul atibnAUb 2004

| ayers 9 on el ectrode pads 2 for bunp connection in the chip nount area of

base substrate | was explained, insutd®®iron |ayers 9 can be formed on

el ectric conductors 3. And, 10 insulation |ayers 9 can be formed on

el ectrode pads 2 for bunp connection and on electric conductors 3. In case

of these, when  intercal ating adhesive material 12 on the chip nount area

of main sHIHEE B s ssgbstheaseb( F kRMmesases iratddr thiat 1i8) i1 fardne mount i ng

sem conductor chip 10, |ikewise with the above 15 enbodi nent, even if it is

mount ed i n YHEEPEES T AT SRATEBAALEOSY ¢ & Rilke w0 atsioacedb e hd ephie am B m

t hi ckness of adhesi v terial 12 thins, a short circuit with el ectrode

pads 2 for‘ﬁﬁﬁﬁt”éBHﬁ%@?&Hh”&HH”éﬁa%?éfiqﬁEaEUhHBE¥6?%f%zéhﬁfﬁe“ﬁFéVented,

that is, a short cigcuit. with glectéic gﬁnductor | ayers and 20

sem conduct®r '¢hi D T EEERoDE Br EVANT &&E CATd 2 8 St WCS USRond iMPEPYES 21

(TP n DBLL ELARP S0l Bl r Y BNRE A SSTHEORIIGHOL JEULEEL: "0 Fadg 2

(pl an vi ew of ase ubst rat Insulation’layers vi'8éd into

several on hasg sSvHShAk kil QA TR bpé#l‘l.l@‘“oqp rlaQ%/gtq?h fyognetlheCt ric 25

conductors 3 that was the peripheral area of main surface o ase 1 7 AUG
2004 manufacturing process of a semiconductor device improves.

(8)Because insulation layers 9 are arranged on electrode
pads 2 for bump connection, when intercalating adhesive
10 material 12 on the chip mount area of main surface of base
substrate (film base material 14A) 1 and mounting semiconductor
chip 10, evenifitis mountedinthe statethat semiconductor chip
10 tilted, and the film thickness of adhesive material 12 thins,
semiconductor chip 10 does not touch electrode pads 2 for bump
15 connection. Therefore, a short circuit with electrode pads 2 for
bump connection and semiconductor chip 10 is prevented, that
1s, a short circuit with electric conductor layers and
semiconductor chip 10 can be also prevented.
And, even if it is mounted in the state that semiconductor
20 chip 10 tilted, and the film thickness of adhesive material 12
thins, semiconductor chip 10 touches insulation layers 9 and
supportsitby thisinsulationlayers 9. Asaresult. ashortcircuit
with electric conductors 3 and semiconductor chip 10 is

prevented, that is, a short circuit with electric conductor layers

25 and semiconductor chip 10 can be prevented.




-32 substrate | and was fornmed to the area between sem conductor chip 10
~and el ectrode pads 4 for wire connection. In this case, because wires 13
do not touch to electric conductors 3, a short <circuit with other electric
conductors 3 that adjoin electric 5 conductors 3 electrically connect‘]e;iAgg)mm
wires 13 and these wire 13 can be prevented, that is, electric conductor

| ayers and wires 13 can be prevented fromshort-circuiting And, as it is
shown in Fig. 23 (plan view of a base3dubstrate) and Fig. 24 (main part
cross-sectional view of a sem conductor 10 device), insulation |ayers 9
are divided into every electric conductor |ayers on base substrate 1. And
then, insulation |layers 9 can be fornmed to all areas of electric conductor
| ayers (el ectrdde paglssodmetimnp fcomrent i dnstoeltéct r iecc cofidutmos $s8 and

el ectric conductors 5 for plating) except electrode pads 4 for wire 15
connecti on.Mphetilsldasen eyemndresseohtuce Fveaforeisjnt Mt enitdle adheres
bet ween el ectric conductor layers in the manufacturing process of a

sem conductth gelAcéregd ehéreme Pedit 2 betwaan s cehecttreise kordife ventayer s
can be prevented because a conductjve foreign material does not touch a

el ectric colduttdr iy aratedplngd framepibqdy 23r1lo\mdi fllE §.asesmadieanati ew of
a base %ubsltl,_(a i nsyl ati,on layers 9 can be divided into several on base

te
substrate caan'gj btehfggafﬁfided insul ation layers 9 can be arranged on the

el ectric conduct | ayers- for each of ;several insulatio | ayers 9, a
plane is formed 'J?é\dt?\% lslgdg'rb%ef %%r;?ﬁeémég%%i‘f‘ieé’d'§;5‘a%“éa‘?5’1ie§r}pfl9tr,m’a{h%l a

mat ri x- f or mannNanges talye rl go’%uglgppr%de?’%ads 2 for bump connection in

the chip mount area of base substrate 1 was explained,
insulation layers 9 can be formed on electric conductors 3. And,
10 insulation layers 9 can be formed on electrode pads 2 for bump
connection and on electric condﬁctors 3. In case of these, when
intercalating adhesive material 12 on the chip mount area of
main surface of base substrate (film base material 1A) 1 and
mounting semiconductor chip 10, likewise with the above
-156  embodiment, even if it is mounted in the state that
- semiconductor chip 10 tilted, and the film thickness of adhesive
material 12 thins, a short circuit with electrode pads 2 for bump
connection and an electric conductors 3 can be prevented, that
is, a short circuit with electric conductor layers and
20 semiconductor chip 10 can be prevented.

And, as it is shown in Fig. 21 (main part cross-sectional
view of a semiconductor device) and Fig. 22 (plan view of a base
substrate), insulation layers 9 can be divided into several on
base substrate ! to arrange insulation layers 9 on electric

25 conductors 3that was the peripheralareaof main surface of base




And, as it is shown in Fig. 26 (plan view of a base substrate), insulation
| ayers 9 can be divided into several on base substrate 1, and this divided
insulation layers 9 can be arranged on the electric conductor |ayers. Each
of several 5 insulation layers 9 is fornmed to the Long plate formaqd.ébg 2004
radially arranged in the state that a specified space was put. And [?1
t hough a spherical bunp el ectrode 15 was expl ai ned as an exanpl e el ectrode
that is arranged to the side of the-baeck of base substrate | while in the
above enbodi ment, 10 as an electrode of this invention, a protruding
portion electrode |ike a stud bunp or even electrode that is fornmed by the
nmet hod of ball bonding can be used. Wiile this invention was concretely
expl ai ned ok hie Pasi s2nbfwahdoatrde tenthodiament bet e ni Ayt bad u & oot
limted to the 15 '.above enbodinent only, and it is possible to c-hange
it various|$him lOhandanipe trhde wods hdbr devi ate nforaamidhe Igi shisfcdse
invention. |If the effect that is obtained by a representative in the
i nvention thet21%e df SeFokBA T B otthisu elpplol ebedtanc j o redist tar exlpl aished t as
follows. 20 In the sem conductor device with the base substrate that
conpri ses ocf“’f:I“é?(l"lf)‘lt PERRE elécélé‘fcoFPrﬁldluGrﬁofﬁla}ﬁhaiﬁdadv@trbrﬁtlleenylc of a base
device with the base

substrate can €. sunp! sed t he sem conduct or
substrate that® "¢ On‘% $§Z§CW‘CPPIBYXF?)PEEFFF§§° HUHET oF 7t bR e6f aibmde
substrate ¢ 5 e su sed. and a short circuit with the electric
conductor a1 % A{ﬁezrb%% a' bas ecgabgf?aﬁélcgﬁa 14 v&dmi LBAEL O 18hi p can
be prevented, be prevented from short-circuiting.
And, asitisshown in Fig. 23 (plan view of a base subsctrate)
and Fig. 24 (main part cross-sectional view of a semiconductor
10 device), insulation layers 9 are divided intorevery electric
conductorlayers on base substrate 1. And then, insulation layers
9 can be formed to all areas of electric conductor layers
(electrode pads 2 for bump connection, electric conductors 3 and
electricconductors 5 for plating) except electrode pads 4 for wire
15 : connection. In-this case, even if a conductive foreign - material
adheres between electric conductor layers in the manufacturing
process of a semiconductor device, a short circuit between
electric conductor layers can be prevented because a conductive
foreign material does not touch a electric conductor layers.
20 And, asitisshownin Fig. 25 (plan view of a base substrate)
insulation layers 9 can be divided into several on base substrate
1, and this divided insulation layers 9 can be arranged on the
electric conductor layers. As for each of several insulation
layers 9, a plane is formed in the square-form, a specified space

25 is put, and a matrix-form arranges it.




I.-n the sem conductor device with the base substrate that conprises of
flexible films, a deformation of a base substrate can be suppressed and
the electric conductor |ayers of a base 5 substrate and wires can be
prevented fromshort-circuiting. 35 Cfainms: 1. A nethod of nanufactU{inA%Eaz
sem conductor device conprising the steps of: (a) providing a base 004
substrate conprised of a flexible film having a first surface and a
second surface that is opposed to said-first surface, a plurality of
electric conductors fornmed on said first surface of said flexible film
and at least a first insulation |ayer and a second insulation |ayer forned
on said electric conductors, wherein said first insulation |layer and said
second insul ati chnflayeritaie shepat aned igl re Pl(anz n (Ve wrayni igysa first

sem conductor chip on said first insulation |ayer and a second

seni conductsorb ciriagedn i aitla ecohdly e f nSukahi ba diayde dt hw ough var aadhesi ve

mat eri al each, wherein each of said first sem conductor chip and said
second seri&iohdudsorathilp hade rspliviaddd ynofilektoor haleterdvicnal s f or ned
on its main surface; (cg1 el ectrically connecting between said external
termnal s &#fdadd e SnebhpitecontiucPords: Wy rnkmner sof Enihest sevespécti vel y;

(d) seahi ng sai.d fi rjt and second sem conductors chips, said plurality of
el ectri@ coRANdLEIE™ dAdeEai Y Lhitoasm v toeshp:long plate form and is

radially arranged in the state that a specified space was put.
And, even though a spherical bump electrode 15 was

explained as an example electrode that is arranged to the side

of the back of base substrate 1 while in the above embodiment,

10 as an electrode of this invention, a protruding portion electrode
like a stud bump or even electrode that is formed by the method
of ball bonding can be used.

While this invention was concretely explained on the basis
of the above embodiment, this invention is not limited to the

15 .rabove embodimentonly, and it is possible tochange it variously
in the range that does not deviate from the gist of the invention.

If the effect that is obtained by a representative in the
invention thatis disclosedin thisapplication is easily explained
as follows.

20 In the semiconductor device with the base substrate that
comprises of flexible films, a deformation (warp and distortion)
of a base substrate can be suppressed.

In the semiconductor device with the base substrate that

comprises of flexible films, a deformation of a base substrate can

25 be suppressed and a short circuit with the electric conductor of




and 1 7 AU 2004 (e) dividing said base substrate between said f irst

sem conduct or chip and said second sem conductor chip, wherein material of
~the first and second insulating layers is not provided on the seconﬂ
surface of the flexible film 2. A nethod of manufacturing a sem co &&@Féwﬂ
device according to claiml, wherein said flexible filmhas a plurality

of penetrating holes, and said nethod further conprises a step of formng
a plurality of bunp el ectrodes on sat3l4second surf ace of said flexible
filmconnecting said plurality of electric conductors through said
penetrating holes. 36 3. A nethod of manufacturing a sem conductor device
conprising the steps of: (a) providing a base substrate conprised of a
flexible fqIﬁﬂsehavpﬁgfa“f@m@?asa?méeendwdtars@bbhdagubhaneethateﬁs

opposed to said first surface, a plurality of electric conductors fornmed
on said first surf 488 HY™3ap ydFFexT e icie] mitlarih ab aseasubatfatstthat

i nsul ation | ayer . and second insulatjon layer fornmed on said electric
conduct or s, WABFET §F %gf&xf‘ibrlétfllmﬁsﬁldaecfiodr‘i“*I’ gy 0 BAP B4 HuBetbatk FASUIl ati on

| ayer are separated i | gn;. (b), mounting a first sem cqgnductor chip on
said first %%Dﬁé‘lﬂpart‘ﬁsﬁﬁgl gﬂgr “éém‘)lﬁcé’ébcoﬁﬂggé‘rﬁt@én]cﬂﬁ%rrs ofrd P3¢ sai d second
| nsul atison J gyer. through an adhesive material each, wherein each of said
first sénmiconductor chip“anhd’® $ai'd°SeR6hd rom short-circurting.




sem conductor chip have a plurality of external termnals forned on its
mai n surface; (c) electrically connecting between said external termnals
and said electric conductors by neans of wires, respectively; (d) sealing
said first and second sem conductors cghips, said plurality of electric
conductors and said wires by a resin "Sealing body, and (e) after sand Elem
(d) , dividing said resin sealing body and said base substrate between

sai d fi(l&msseni conductor chip and said second sem conductor chip, wherein
material of the first and second insulating layers is not provided on the
second surface of the flexible film 4. A nethod of manufacturing a

sem conduct or 1deVACFnet%aordif nﬂaﬁ@fﬁh@hﬂ?z %%&hﬂcéﬂ&u&%kn&&ﬂiéé‘g body
is formed by a transfer nol met hod g hod of nanufacturing a

sem condG@tﬂ@lrlééﬂgcéh%cs&ﬁ*Rﬁ to claim 3, wher el n the step (d) is

conprised of thg $rsiRENPla Hadrel)suls@WalidGonpil G die ﬁlaééiﬂglél
concavi t (d 2) | sposing said first and secon m conduct qr, (%:h t hat
are rmun%é&mon l"saé”dl%a%e gﬁﬁgt PRrEars &% Ebo"?'l%%‘i’fl‘ ysuéﬁace(g‘ atfer the

step (d-gppolsRidectbng@id eglimsitn sar dacepneavplyraditgr e saied eesi e seal i ng
body. 6. An u%@%%sogog%gﬁfgﬁtgéiémkf%s egh%%%%%Fggrsaf Ifféxxble £ilm
and at least a first insulation layer and a second insulation
layer formed on said electric conductors, wherein said first
insulation layer and said second insulation layer are separated
in plan;

(b) mounting a first semiconductor chip on said first
insulation layer and a second semiconductor chip on said second
insulation layer through an adhesive material "each, wherein
each of said first semiconductor chip and said second
semiconductor chip have a plurality of external terminals
formed on its main surface;

(c¢) electrically connecting between sald external
terminals and said electric conductors by means of wires,
respectively;

(d) sealing said first and second semiconductors chips,
said plurality of electric conductors and said wires by resin;
and

(e) dividing said base substrate between said first
semiconductor chip and said second semiconductor chip,

wherein material of the first and sécond insulating
layers is not provided on the second surface of the flexible
film.

2. A method of manufacturing a semiconductor device
according to claim 1, wherein said flexible filmhas a plurality
of penetrating holes, and said method further comprises a step
of forming a plurality of bump electrodes on said second surface
of said flexible film connecting said plurality of electric
conductors through said penetrating holes.




according to claim3, wherein said flexible filmhas a plurality of
penetrating holes, and said nethod further conprises a step of formng a
plurality of bunp electrodes on said second surface of said flexible film
connecting said plurality of. electri @6 conductors through said penet riaf iAtf 2004
holes. 7. A nmethod of manufacturing a sem conductor device according to
claim1, wherein the second surface of the flexible filmis exposed at a

rear surface of the se onduct or evLce ....Oppos urface thergof
provi ded by the rfesiR* Hé% Aﬁﬁém% HEBE AR uFaé?ur%ﬁ@cgréen%gon Ug?ofgdeV|ce
accor di ngohpr &kany kmeMyﬂﬁyg1dﬂEef|rst and second seniconductor chips are

nount ed so as to overl. art of the i 0 hod of
manuf act ur i ng {3 )s &R 9 & Pa&A gé]bs cao(%r%lc(rzlog"?%%dg{% ‘5?83 gfv%ééfleﬁésal d
Wi res argigannecheithd ca €liestr edefpads,araf 4 heeebrdt shcfegedddtak sist he

Firet  aRBPEEtnathom CORABIEEr CRTRESRRan | Reatracly hourted pCthe

pectively nounted on.  the
first andoadaeme risnsolratedonnl syed sﬁlmmamw ot ﬁahdf Btenibhg éllm

sem condy tex% %gggn??E£§Hé“ﬂH%dT%éidﬁ'ﬁa&efmﬁﬁeehmn§§éﬂdeiﬁ@ﬁlhﬁlon

conduct of* y on the first surface of said flexible film_  11. A
met hod oﬂau&MUﬁacmuxi@@ 5238nLoRBGEE OFORBYFERT £, 7WALES3H0%238 LLEBFding to

claim 10, \pher r§§.“a efrlﬁiﬁ bheafdddBris naulphuiodl 14 ye plarpenepaabtad hol es;
and sai d mBthod furth
in plan;

(b) mounting a first semiconductor chip on said first
insulation layer and a second semiconductor chip on said second
insulation layer through an adhesive material each, wherein
each of said first semiconductor chip and said second
semiconductor chip have a plurality of external terminals
formed on its main surface;

(c) electrically connecting between said external
terminals and said electric conductors by means of wires,
respectively;

(d) sealing said first and second semiconductors chips,
said plurality of electric conductors and said wires by a resin
sealing body; and

(e) after said step (d), dividing said resin sealing body
and said base substrate between said first semiconductor chip
and said second semiconductor chip,

wherein material of the first and second insulating
layers is not provided on the second surface of the flexible

film.
4. A method of manufacturing a semiconductor device
according to claim 3, wherein the resin sealing body is formed

by a transfer molding method.

s A method of manufacturing a semiconductor device

according to claim 3, wherein the step (d) is comprised of the




conprises a step of formng a plurality of bunp el ectrodes on said second
surface of said flexible filmconnecting said plurality of electric

conductors through said penetrating holes. 12. A nethod of nanufacturi%g a
seni conductor device according to claigm 1, wherein the electric conduétAdbg00k
i nclude electrode pads for bunp el ectrode connection, with each of the

el ectrode pads for bunp el ectrode connection respectively having an
insulatierIay%I_ of the at least a first insulation |ayer and a second

i nsul ati 6n ngeF} covering the electrode pad for bunp el ectrode

connection, insidiat iprevayeng zovetdéhys €he beEdngodecpads viiduy ;bunp

el ectrode con t4.0Q; hei : f | ; met hod
of manufact ur R%‘ja) gé%ﬁ%%%&&é%%ﬁ gg\%%geéﬁgng%%%z}&rzgggﬁgdc%Fgﬁlr:nﬁgf,éﬁmﬁ%@ei n the
first anghsécend meeniedmiustdd kaspsurst untiddssadagoneavity ;i @néhe

el ectrode pads;for t pnect i ; :
nanufacturinngss m con ug%gg_%ggﬁcgg ggéo?g?ﬁgtﬁégééagﬁ%?%?:aieﬁi%% bump

el ect r odégngry iftar rhed Torrm %3 B seedhY S8R} k€, PS8Yas to directly contact

said el ectrode pads for bunp el ectrode connection. 15. A nethod .of

manuf acturi ng a sem conduct or_ device according to claim 12, wherein bunp

el ectrodes ar e®f orfreBebhods Sfd MAHVHRF QT IvE e 86MdSONGUFTOICt ISV EBRL act

sai d el egklcogda impds G WniaiRoid ededcOnneiilofilkthafanEliedl oty
'nanufact%rlng E s§n1con#ctor d vic agcorg%n to claim./Jl1l furﬁher
ol udi ng e PBP T BRGNS NORSRY A1 1 ayBF CBRE cHih WU PO 5 S BHEPy wher e
the firsbf forming a plurality of bump electrodes on said second surface
of said flexible film connecting said plurality of electric
conductors through said penetrating holes.

7. A method of manufacturing a semiconductor device
according to claim 1, wherein the second surface of the flexible
film is exposed at a rear surface of the semiconductor device,
opposite a surface thereof provided by the resin.

8. A method of manufacturing a semiconductor device
according to «claim ], wherein the first and second
'semiconductor chips are mounted so as to overlie part of the
electric conductors.

9. A method of manufacturing a semiconductor device
according to claim 8, wherein said wires are connected to
electrode pads, of the electric-conductors, the electrode pads
being positioned so as tobe outside of peripheries of the first
and second semiconductor chips when respectively mounted on

the first and second insulation layers.

i0. A method of manufacturing a semiconductor device
according to claim ] wherein said electric conductors extend

only on the first surface of said flexible film.

11. A method of manufacturing a semiconductor device




sem conductor chip is to be nmounted, the peripheral insulation 9 |ayer

having a plurality of parts separated fromeach other in plan. 17. A 7 AUG 2004
met hod of manufacturing a sem conductor device according to claim 16,
wherein said periphery where the first38 sem conductor chip is to be nounted
has corners, and said plurality of parts of the peripheral insulation

| ayer are separated fromeach other at the corners. 18. A nethod of

nmanuf act utidag:cﬁuﬁ;ent@or&.tuitrmr 1@evimmr@mosdhﬂg fXescilsien 3ilwheaigs nat he
second surface] of th | exi f|| s exposed at rear s.urfacg of the

seni cond &SGR dewi ¢ 8 %‘p"pogF?E1 r‘“f*ac?e' t RBPeo? 2 B otI? by L BRENEESI n
seal i ng kotyprik®s A @mtebodfofommnfga@tpﬂmn‘rglﬁt}sm condlellectdedee on
accordln t.0, cl ai m $ ? in {Ie el gc% g}gn tors i ncl ude € eIe O{ode
pads for l?dﬁb TTERT odBr &8 TTecth ot &} Iréc(fro’ag pads for
bunp el eptinage jdgnnect edmcﬁa&pe&ww@tgtohavthgomh mﬂ@tpenetawn,ng)f t he
at | east f|5r st insulation layer and a second insul ation |ayer, covering

t he el ecg-lro e pad for bunp el ectrode connection, insulation |ayers
covering the electrode pads for bunp el ectrode connection bei ng separated

from each ot hey,ing pb@%ho%ﬁ o HEEG?QCQBrEﬁQUfaaCéé}ﬁié@néué@H}CQ@qM@é”

devi ce accordi ng to whereln the fi'rst and second sem conduct or

chi ps ar @oaard s 4@ &3 2d8 ba\/e‘l’lll‘iiiée%-ﬂ@}"eﬁf é’é{eﬁfd-'e‘— FRBS O P %S r ode
connect i Q.ecdlrode RIGOEcef LHRP U BEd tif 6 I o reRB iU eiah davhcer wneor di ng
to clalm 0, V\/ne ein Burrp el ectrodei are formed on
ectro e pa bump electr¥ode connection respectively

baving an insulation layer, of the at least a first insulation

layer and a second insulation layer, covering the electrode

pad for bump electrode connection, insulation layers covering

the electrode pads for bump electrode connection being

separated from each other in plan.

13. A method of manufacturing & semiconductor device
accoxrding to claim 12, wherein the first and second
semiconductor chips are mounted so as to overlie the electrode

pads for bump electxode connection.

14. A method of manufacturing a semiconductor device
according to claim 13, wherein bump electrodes are formed on
said second surface, so as to directly contact said electrode
pads for bump electrode connection.

15. A method of mansfacturing a semiconductor device
according to claim 12; wherein bump electrodes are formed on
said second surface, so as to directly contact said electroede
pads for bump electrode connection.

16. A method of manufacturing a sSemiconductor device
according to eclaim 11, further including a peripheral

insulation layer extending around a periphery where the first

semiconductor chip is to be mounted, the peripheral insulation




said second surface, so as to directly contact said el ectrode pads for

bunp el ectrode connection. 17 AUG 2004 22. A nmethod of manufacturing a

semn conduct or device according to claim®6, wherein the step of fornrpgA@ﬁzmg
plurality 1 7 AUG 2004 40 of bunp eIe&Qrodes is perforned before step (e).

23. A nmethod of manufacturing a sem conductor device conprising the steps
of: (a) providing a base substrate conprised of a flexible fil havi ng a
first surdvee hatisg sedeharaliitacer t PATLE sSehphated £§°§a?échlpgke§urface,

a pIurM|g3?fg electric conductors formed on said first surface of said
flexiblé fi'm and at least a first insulation |ayer and a second
I nsulation |ayer forned on said electric conductors, wherein said first

i nsul ation | ayer anch:§aidfh SOEORSHERaLLALHAR A% Aidhsepasat advite pl an;
(b) nounting a first sen1conductor chip on'said first insulation |ayer and

a secondassr &brd e erlagil plonwBargisetdad PeTRi ey s ey dhea KAddgh an

adhesi V%é@@éﬁ&hc%f:‘hch erel rtoqgéhmeﬁnﬁéadhfalsr Sctor&?éﬁ_r@onﬂﬁgt e jehi p and
said secon sem conduct o I p ave a . p ur al_i ty (6] extern term nal s

fornmed antyXlkeY nosubrddd q%)t%FeEFFHEQFF?lc&ﬁﬁ&ﬁQQkP%efaééﬁ &&ied
ext er nalgef£F M 8@l srandesahdoehegt BHitC whendiaimirs by means of wires,
respectively; (d) sealing said first and second sem conductors chi ps,
18. A method of manufacturing a semiconductor device
according to claim 3, wherein the secondsurfaceof the flexible

film is exposed at a rear surface of the semiconductor device,
opposite a surface thereof provided by the resin sealing body.

19. ‘A method of manufacturing a semiconductor device
according to claim 3, wherein the electric conductors include
electrode pads for bump electrode connection, with each of the
electrode pads for bump electrode connection respectively
having an insulation layer, of the at least a first insulatien
layer and a second insulation layer, covering the electrode
pad for bump electrode connection, insulation layers covering
the electrode pads for bump electrode connection being
separated from each other in plan.

20. A method of manufacturing a semiconductor device
according +to claim 19, wherein the first and second
semiconductor chips are mounted so as to overlie the electrode

pads for lbump electrode connection.

21. A method of manufacturing a semiconductor device
according to claim 20, wherein bump electrodes are formed on
said second surface, so as to directly contact said electrode

pads for bump electrode connection.

22. B method of manufacturing a semiconductor device

according to claim 6, wherein the step of forming a plurality




said plurality of electric conductors and said wires by resin; and (?UG 2004
di viding said base substrate between said first sem conductor chip M

sai d second seni conductor chip, wherein the second surface of the flexible
filmis exposed at a rear surface of 4jhe sem conductor device, opposite a
surface thereof provided by the resin. 24. A nethod of manufacturing a

sem conductor device conprising the steps of: (a) preparing a base

substr at g ¢hayi | Ak s ShhPaNBERLrar 888p0Ned . Mai n surface of
t he base%su st atégééé:;] AUG% 4fl %Jl\nhrl ngs f (l;r med on egch of the first and

second chip nount, areas, a first insulation |layer formed on the first chip

hount area anQ3a ﬁeﬁ@@ﬂoan%&i 34 1A0F 4 AVEF 1 AT AE @ @l coMRueRANdd 9l penpuUNt
area, the first insulation |ayer being divided fromthe second insulation
| ayer onCPR®IHE NS HHACKIHS tHe’ base substrate; (b) preparing a first and

second sem CO“@H’F ﬁo@i‘dm @&ﬁi\sélae/mmﬁapéutahptys@cﬁ Gﬁmcblldmmbﬂ)e
el enrents and a Pl urallt of exter% ter nal s for,med mahgtsgrface of

each of tﬁé“berﬁ%‘()h%l‘ﬂucf‘o AL FitpSUY C%El‘fr‘u Ag SEREDH; PAF (?second
sem cond s&di pop  oaigadhigft t barfaest, aad pleneid ghi pfrmehecareas

Serm CondFRTGETI T SURELEVBRS o) RLESFO HECTT (04 AR Sheamy - chiA mount
areas, and at least a first insulation layer and a second insulation
layer formed on said electrig conductors, wherein said first
insulation layer and said second insulation layer are separated
in plan;

(b) mounting a first semiconductor chip on said first
insulation layer and a second semiconductor chip on said second
insulation layer through an adhesive material each, wherein
each of said first semiconductor chip and said second
semiconductor chip have a plurality of external terminals
formed on its main surface;

(c) electrically connectlng between said external
terminals and said electric conductors by means of wires,
respectively;

(d) sealing said first and second semiconductors chips,
said plurality of electric conductors and saild wires by resin;
and

(e) dividing said base substrate between said first
semiconductor chip and said second semiconductor chip,

wherein the second surface of the flexible film is exposed
at a rear surface of the semiconductor device, opposite a
surface thereof provided by the resin.

24. A method of manufacturing a semiconductor device
comprising the steps of:

(a) preparing a base substrate having first and second

chip mount areas on a main surface of the base substrate,




(d) electrically connecting the external terminals of first and secdrfdAlUG 2004
sem conductor chips with the wirings through wres, respectively; (e)
formng a resin sealing body which seals the first and second chip nount
areas, the first and second sem conductior chips and the wires; (f)

di viding the base substrate and the resin sealing body between the first
and second chip nount areas. 25. A nethod of manufacturing a sem conductor

device aGgamdNPotifRedl oh Badh o et DrédbensecsHESEN 3 Robhtcorddd sed  of
flexible film 26. A_nethod_of nmanufacturing a sem conductor device

accor di n§ £o~ErarAr343NiRay dEY Ehd CFREE StibsPFaf T BreParBR T stE9? (a)

havi ng capgeat se8o0hal easuldtibarlSPaprictmed tdie thleeBe@bnlioe ML pondufie

el ectrodes ele tr%gally,co ectlngfére W res hro%%%j%gf Cﬁnnectlon hol es
on a reaPr&Grf 568 b the S RN, PeFNIA 1kt ThERGISRIPEng a
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conprising the ,step 1 7 AUG 2004 .42 of sup I ng adhesive material to the
chi p nount ar ee(?)byPrPB?FFﬁg refpsgt 284 ﬁpes‘%%ﬁ‘:goﬁ?d%?%de‘bce*iﬁ’éec}%ﬁﬁri si ng:
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el ectri c conduct yers forned on said
each of the sSemiconductor chips;

(¢} mounting the first and second semiconductor chips
on each of the first and second chip mount areas through
adhesive as the rear surfaces of the first and second
semiconductor chips respectively face to the first and second
chip mount areas;

(d) electrically connecting the external terminals of
first and second semiconductor chips with the wirings through
wires, respectively;

(e) forming a resin sealing body which seals the first
and second chip mount areas, the first and second semiconductor
chips and the wires; |

(f) dividing the base substrate and the resin sealing
body between the first and second chip mount areas.

25. A method of manufacturing a semiconductor device
according to claim 24, wherein the base substrate is comprised
of flexible film.

26. A method of manufacturing a semiconductor device
according to claim 24, wherein the base substrate prepared in
step {(a) having connection holes;

further comprising the step of forming bump electrodes
electrically connecting the wires through the connection holes
on a rear surface of the base substrate.

27. A method of manufacturing a semiconductor device

according to claim 24, wherein the step (c) comprising the step




first surface of said base substrate; a sem conductor chip nounted tH¥5£Hﬁ2W‘
an adhesive material on said first surface of said base substrate and
arranged over said plurality of electric conductor |ayers, said

sem conductor chip having a plurality4%f sem conductor elenments and a
plurality of external termnals farned on its main surface; a first

i nsul ation |ayer formed between said electric conductor |ayers and said

senm conduct asugplping pHuealivey refteydrdi g vir PesCRePWRPERts & TF Ekt BY nal

term nal s ql§gid eﬁg&tric conductor |ayers are electrically connected,
respecti&%ﬁ&}“&’d?%?éTlty of bunp el ectrodes arranged on said second
surface and electrically connected with said electric conductor |ayers,

and a resin nmenber,s b ' eni UGk rgRispg:said electric
conduct or Iayegg a%dsgg?ggﬂgﬁﬁgﬁg %F?ggg mhgggfn.tﬁ% seniconaucton devi ce
further conprisesase phbsbhrate oPmpraeed; efchbhemiPbe FhiBr EPERAPEEEI ng

formed at f{]lesgesr'lpé‘@(gélla@& ef sQfc ot GugeHEORHUEt 06 6pbpsedhepesaidach of
sai d elec?ylc conductor |ayers for plating extends continuous with one of
sai d el eci¥izst cowdfieesdr | ayers and reaches to a side of said base

substrate; and,a,§£9Ndtyi &5 U RddtoNi ¢ ayrradfaroed ayrersaifedrigd orsgpfidce of
sai d base substrate and .at the.outside %ﬁjresin nmenber, so as to cover

said plurBi¥Ty ®PXEREEL PECSBNABECS: “PAYer's Tor plating: wherein said
second i nsul at hasen By@idict sEpaigtrouhtemt syl 2psAhasty arps s idfer in a
plane vi oh saaanfjd first suxface of said base substrate and arranged over
said plurality of electric conductor layers, said
semiconductor chip having a plurality of semiconductor
elements and a plurality of external terminals formed on its
main surface; ) .

4 first insulation layer formed between said electric
conductor layers and said semiconductor chip;

a plurality of bonding wires to which said external
terminals and said electric conductor layers are electrically
connected, respectively;

a plurality of bump electrodes arranged on said second
surface and electrically connected with said electric
conductor layers, and

a resin member sealing said semiconductor chip, said
electric conductor layers and said bonding wires;

wherein the semiconductor device further comprises a
plurality of electric conductor layers for plating formed at
the peripheral area of said semiconductor chip, wherein each
of said electric conductor layers for plating extends
continuous with one of said electric conductor layers and
reaches to a side of said base substrate; and a second
insulation layer formed on said first surface of said ba;e
substrate and at the outside of resin member, so as to cover
said plurality of electric conductor layers for plating;

wherein said second insulation layer is separated from

caid first insulation layer in a plane view; and




1 7 AUG 2004 43 wherein an insulation |ayer nade of sane material of said
first insulation |ayer is pot on, the second surface of the base 17 AUG 2004
substrate. 29, A nethod of nanufacturing a sem conductor device conpri5|ng

the steps of; providing a base substrdfe having a main surface, a rear

surface a plurality of electrode pads on the main surface and a vent hole
penetrating through the base substrate, providi
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term nal § | s SYnfRGS iapRbYi peradhesh weidTalardral sy fadd iofpoi nt
potting ﬁ%% J%GQgQQéE}%%in surface of the base substrate as the adhesive
mat er i al tire noase| ®WPAEXAREo the vent bol e; nounting the semni-conductor

chip wherein the rear surface of the sem conductor chip is facing to the

mai n surface of the base substrate_interposed by the Lye | al ;
electrically c@ﬂneéﬂﬂﬂ}h@%&%ﬁe@?PHgécﬁﬁaggﬁtﬁl% 1C%§$£§§g¥ fgﬁﬁﬁﬁgls vi a

W res, r &SRRS j¥ehy, tseakkpasmaifnt surface of the sem conductor chip, the
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adhesi ve gt eaial aiSLORENEdy id¥ ailledtmaiegpadshenvehe male. s\Bofageneitod of
nanufactqéig n% ﬁgggc%g%%%%%%f%a”éﬁ%ough the base substrate;
providing a semiconductor chip having a main surface, a
rear surface and a plurality of external terminals on the main
surface;
applying adhesive material by malti-point potting method
on the main surface of the base substrate as the adhesive
material is not flowing into the vent hole;
mounting the semiconductor chip wherein the rear surface
of the semiconductor chip is facing to the main surface of the
base substrate interposed by the adhesive materialj;
electrically connecting the electrode pads with the
external terminals via wires, respectively;
sealing main surface of the gsemiconductox chip, the
electrode pads and the wires by resin; and
forming a plurality of bump electrodes on the rear surface
of the base substrate.
wherein the adhesive material is opened in air through

the vent hole.

30. A method of manufacturing a semiconductor device
according to Claim 29, wherein the adhesive material comprises

a heat curable insulation resin.

31. A method of manufacturing a semjconductor device
accor&iﬁétoC1aﬂn30,inthestepofnmuntingthesemiconductor

chip, the heat curable insulation resin is hardened.

32. A method of manufacturing a semiconductor device




according to Claim29, wherein the adhesive material conprises a heat
curable insulation resin. 31. A nethod of manufacturing a sem conduct or
device according to Caim30, in the step of nmounting the sem conduqt-f)[mﬁ 004
chip, the heat curable insulation resifyis hardened. 32. A nethod of

manuf acturi ng a sem conduct or device 44 according to Caim31, wherein the
adhesi ve material conprises an epoxy system heat curable insulation resin.
33. A matdmd:d]fngmowthaimrﬁlngwaesemlcﬁrﬁj@dh@rsl&@vmééerécééo?mﬂﬁl’@@SG aim

31, wherein the adhesi e, e a;,, LLSeSt Yini de system heat

cur abl e F"hsEHEY o Sreésr?(n'% é% ﬁoa é??m%g?agggﬁlnng a sem conduct or

devi ce accordi ng to Caim29, wherein the base substrate conprises a

flexible film, S‘E%ﬁo%f)f ndTADES @CH HL §0aa sealicealucl oF deviiee

according to. cPal m erein the base substrate havi ng a dam
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wherein trh el ectrodes conprise solder materials. 1 7 AUG 2004 37. A
met hod of manufacturing a sem conductor device conprising the-steps of:

provi ding a bage guhsihrie daviagupactiexnyl e Sdmcendmiinor sdefvdess a rear
surface and a_yvent hole penetrating thrau t he_ bas St vi di ng
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a flexible film.

35. A method of manufacturing a semiconductor device
according to Claim 29, wherein the base substrate having a dam

surrounding the periphery of the vent hole on the main surface.

36_71\ method of manufacturing a semiconductor device
according to Clair 29, wherein the bump electrodes comprise
solder materials.

37. A method of manufacturing a semiconductor device
compris'ing the steps of:

providing a base substrate having an flexible £ilm, a main
surface, a rear surface and a vent hole penetrating through
the base substrate;

providing a semiconductor chip having a main surface, a
rear surface and a plurality of external terminals on the main
surface;

applying adhesive material by multi-point potting method
on the main surface of the base substrate as the adhesive
material is not flowing into the vent hole;

mounting the semiconductor chip interposed by the
adhesive material; and

forming a plurality of bump electrodes comprising solder
material on the rear surface of the base substrate,

wherein the adhesive material is opened in air through

the vent hole, and




rear surface and a plurality of external termnals on the main surface'
appl yi ng adhesive material by nulti-point potting nethod on the mai

surface of the base substrate as the adhesive naterial is not romanTAWiﬁmh
the vent hole; nounting the sem conducipr chip interposed by the adhesive
material; and formng a plurality of bunp el ectrodes conprising sol der
material on the rear surface of the base substrate, wherein the adhesive
material is opgpadih @d JdHouOhe ddeevent bohsrigad 4 ﬂeé\y%a%ﬁl@ !
wherein the adheS|ve materi al conprises a heat curable insulation resin.

38. A nefR68lefiPnufeturing a seni conductor device according to daim

37, in the step of nounting the sem conductor chip, the heat curable

insulation resin is hardened. 1 . , )
3 A method of manufacturing a semiconductor device

according to Claim 37, inthe step of mounting the semiconductor

chip, the heat curable insulation resin is hardened.




