WD 2004/ 015771 PCT/JP2003/009958 1 DESCRI PTI ON SEM CONDUCTOR
DEVI CE AND METHOD OF MANUFACTURI NG THE SAME 5 Technical Field The present

i nvent i orwpebetEs7mo a sem conduct or devi ce whi ch i ncorpariaem@s/oe@shi p-si ze
sem conduct or . package, and a nethod of manufacturing the 10 sem conduct or
devi ce. Background Art For exanple, in a sem conductor device called BGA
(Ball Gid Array), a sem conductor chip forned with an LSI and the like is
mount ed on the upper center 15 surface ofla relay board (interposer)
slightly larger 1in size than the sem conductor chip. Connection termnals
of solder balls are arrayed in a matrix on the |lower surface of the relay
board. The relay board is usedbtd@ SuffRcileBt yli AcNease the size and pitch
by 20 a distribution wire in order to ensure connection strength and
reliability in bonding an external connection electrode forned on the

senmi conductor chip to ageirheONDUCTORt DEVACH. ARDQIEBBODSOE sectional view
showi ng an exanpl e of 25ARUEAOVERINGNEAHEsBAMEonduct or device. A

sem conductor chip 1 has a structure in which a plurality of bunp

el ectrodes 3 of copper or the Iike are arranged at the periphery on the
| ower surface of a silicon , . ‘
Technical Field

The present invention relates to a semiconductor
device which incorporates a chip-size semiconductor
package, and a method of manufacturing the

10 semiconductor device.
Background Art

For example, in a semiconductor device called BGA
(Ball Grid Array), a semiconductor chip formed with -
an LSI and the like is mounted on the upper center

15 surface of a relay board (interposer) slightly larger
in size than the semiconductor chip. Connection
terminals of solder balls are arrayed in a matrix on
the lower surface of the relay board. .The relay board
is used to sufficiently increase the size and pitch by

20 a distribution wire in order to ensure connection
strength and reliability in bonding an external
connection electrode formed on the semiconductor chip
to another circuit board.

FIG. 84 is a sectional view showing an example of

25 a conventional semiconductor device. A semiconductor
chip 1 has a structure in which a plurality of bump
electrodes 3 of copper or the like are arranged at

the periphery on the lower surface of a silicon



WO 2004/ 015771 - PCT/ JP2003/ 009958 2 substrate 2. A relay board 4 has a
base film5 slightly larger in size than the silicon substrate 2 of the
sem con- wocvewoistiip 4. Distribution wires 6 which are PCTaBp®a00998H y
connected to the bunp el ectrodes 3 of the sem conductor chip 1 are forned
on the upper surface of the base film5. The distribution wres 6 are
conprised of first connection pads 7 which are arranged in correspondence
10 with the bunp el ectrodes 3 of the semiéonductor chip 1, second
connection pads 8 which are arrayed in a matrix, and lead lines 9 which
connect the first and second connection pads 7 and 8. Circular holes 10
are formed insgbhecbase £ilm5 at portions corresponding to the 15 centers
of the second connection pads 8. The sem conductor chip 1 is n?unted on the
upper center surfarerelayhecactiay beard ha%?afh#maﬁi§g%955?¥ ebA8bcti ve
adhesive 11. The anisotropic conductive adhesjve 11 is prepared by adding
many conduct i ven26iparthenesha3sihieon %%%?F%%E?t?n@frEggnsgﬁ?CV%én t he

sem conductor chip 1 is to be nmounted on the relgy ﬁoahd 4é t he
sem conduct or éh¢por £Biml { gneblSBRECEFHPTYYpFGEed B tHe®tpper center

adneei veS 11 AFPFRRGLETRLHCAOBHECLEN T ot ApPIUa ForsBoRarRg et G0 ¢ %
temperature atséﬁﬁggnéﬂgtégeéﬂ98e tggg %8§ﬁgdlgnsﬁﬁé'upper surface of
the base film 5.
The distribution wires 6 are comprised of first
connection pads 7 which are arranged in correspondence
10 with the bump electrodes 3 of the semiconductor chip 1,
second connection pads 8 which are arrayed in a matrix,
and lead lines 9 which connect the first and second
connection pads 7 and 8. Circular holes 10 are formed
in the base film 5 at portions corresponding to the
15 centers of the second connection pads 8.

The semiconductor chip 1 is mounted on the upper
center surface of the relay board 4 via an anisotropic
conductive adhesive 11. The anisotropic conductive
adhesive 11 is prepared by adding many conductive

20 particles 13 into a thermosetting resin 12.

When the semiconductor chip 1 is to be mounted on
the relay board 4, the semiconductor chip 1 is aligned
and simply placed on the upper center surface of the
relay board 4 via the sheet-like anisotropic conductive

25 adhesive 11.
A predetermined pressure is applied for bonding at

a temperature at which the thermosetting resin 12 sets.



WO 2004/ 015771 PCT/ JP2003/ 009958 3 The bunp el ectrodes 3 then push away
the thernpbsetting resin 12 and are electrically connected to the upper
surfaces Wb 20001577 st connection pads 7 via the conducPCrarpmspiseses 13.
In addition, the lower 5 surface of the sem conductor chip 1 is adhered to
the upper surface of the relay board 4 via the thernpsetting resin 12. A
resin sealing film 214 made of an epoxy resin is fornmed on the entire upper
surface of the relay board 4 10 includin& t he sem conductor chip 1. Sol der
balls 15 are forned in the circular holes 10, and connected to the | ower
surfaces of the second connection pads 8.  Since the second conggction pads
8 are arrayed Theabmmpr ekecthedes| deEhpal Pyshsanp¥ heotRFFRPEFTEANIL5 a

matri x. The solder ball 15 is larger in size than the bu el ectrode 3 of
the seniconductesivhiip and preopdBELESCaAVYi GORBRELEE g@?&@@n“?ﬁsrsolder

balls 15, their arrangenent interval nust be |arger .than at of the 20
bunp eIgctrode§ﬁ3faﬂﬁénO?hEhﬁuﬁBéFtOFOBBﬁﬁtéPQCPFgEeg Véao%E?heo ©

sem conductor chip 1 increases, .the_arrange- nt. _regi f e sol der
bahls 35 nu;t FePSBCtHPgBAE ﬂﬁ&ﬁstﬁg'sigg SngﬁéOéégkggn Sg%gr chip 1in
order to_ obtain an arrangenent i.nter e ary .f.or 25 bal |
15. For Phis pﬁPﬁ%§§? £ e%ﬁg|g§mﬁg§rgﬁﬁkfg %gggi&%é gpkgﬁfﬁskﬁziger iﬁ >

size than the semi condycter c,¢hi Belen@ AheySelish haklis thearrayed in a

matri X,

thermosetting resin 12.
A resin sealing film 14 made of an epoxy resin is
formed on the entire upper surface of the relay board 4
10 including the semiconductor chip 1. Solder balls 15
are formed in the circular holes 10, and connected to
the lower surfaces of the second connection pads 8.
Since the second connection pads 8 are arrayed in
a matrix, the solder balls 15 are also arrayed in
15 a matrix.

The solder ball 15 is larger in size than the bump
electrode 3 of the semiconductor chip 1.. In order to
avoid contact between the solder balls 15, their
arrangement interval must be larger than that of the

20 bump electrodes 3. When the number of bump electrodes
3 of the semiconductor chip 1 increases, the arrange-
ment region of the solder balls 15 must be set larger
than the size of the semiconductor chip 1 in order to
obtain an arrangement interval necessary for the solder

25 balls 15. For this purpose, the relay board 4 is
designed slightly larger in size than the semiconductor

chip 1. Of the solder balls 15 arrayed in a matrix,



o anged o oun PCT/JPZOOQ/OOﬁgE?O; ﬁhﬁgrhph$Lglcszgﬁ:igﬁglsséﬁiggﬁductor
the sem con . . . . . .
Sécﬁggegdggggaahenlrelay board 4 having the dlstrlbutlomCFuz??gggﬂghgf he
bondi ng after alignnent, the | ower surface of the bunp ele e 3 of the
o ¢ gd ctor chip 1 is electrically connected to the upper surb o
first o ﬁnection pad 7 of the distribution wire 6 on the relay Oghesive

L:;S:hgoconductive particles 13 of the~ani§otrop|c 10 conductive a

he sem conductor chip 1
11. If the nunber of bunp electrodes 3 ?Lt;rval e By o P i rodes 3

; i nt .

siccase, oot Bt S8 T A e nihamitacinis S15% bf T
decrease, ali - i d arrangenent interval of the bunp
sem conduct or  dey £t lor 4 065,2€ an nmi conduct or chi ps
el ectrodes 3 can be increase .JﬁéabVer, the nunmber of se

s, resulting in an
whi ch can be forned iﬂé@%ﬁﬂ%agf g%%'%gf%gﬁfﬁﬁwq areptdettiponded 20

: . ) r \ .
S U e o1 e B R A Y Y AN ke The et g
process cunbersome. This also ~applies to ? mi_condyct or chi ps. Disclosure
seni condeict or bebeniicey b&ﬁeﬁgaﬂl@hﬁk%kbt%h% 1350y vEtiees ©d theovuae a
of Invention 25 It is an object of the present |n. ment interval of
seni conduct or @égicteodapabloe Qhel@%ﬁﬁ@%b@&ct%?ecﬁakaﬂg?s electrically
ext er nal Connegghggcted to the upper surface of the first connection
pad 7 of the distribution wire 6 on the relay board 4
via the conductive particles 13 of the anisotropic
10 conductive adhesive 11. If the number of bump
electrodes 3 of the semiconductor chip 1 increases
and the size and arrandgement interval of the bump
electrodes 3 decrease, alignment becomes very
difficult. By increasing the size of the semiconductor
15 chip 1, the size and arréngement interval of the bump
electrodes 3 can be increased. However, the number of
semiconductor chips which can be formed from a wafer
greatly decreases, resulting in an expensive semicon-
ductor chip. The semiconductor chips 1 must be bonded
20 and mounted on the relay board 4 one by one, which
makes the manufacturing process cumbersome. This also
applies to a multi~chip module type semiconductor
device having a plurality of semiconductor chips.
Disclosure of Invention
25 It is an object of the Present invention to

pProvide a semiconductor device capable of increasing

the arrangement interval of external connection



WO 2004/ 015771 - PCT/JP2003/009958 5 el ectrodes w thout bonding, and a

met hod of manufacturing the sem conductor device. It is another object of
t he presewO 200mEft7ion-to provide a sem conductor devi c@CrARAO3049958 Ng

met hod 5 capabl e of manufacturing a plurality of sem conductor devices at
once. According to an aspect of the present invention, there is provided a
sem conduct or device conprising a sem conductor construction assenbly
having a 10 seni conductor substrate whi chShas one surface, the other
surface facing the one surface, and a plurality of side surfaces between
the one surface and the other surface, and has an integrated circuit

el enment fornmedelentrbdesneishofiichondipbur ahit § BetheAneéti on pads 15 which
are arranged on the one surface and connected to the integrated circuit

el ement, a promeptifwvethayer thii ANLsOREEFEATt §S¥6GEr the one surface of

the sem conductor substrate and has openin%igfor ex ng%_ %h% connecti on
pads, and a pluralithif éF cHREREr0CPI2E tWRitc A& 8TESHREC e P51 Re =°

connection pads, arranged on the protective |ayer nd .hav ; an upper
i nsul ati ng | ay®EOWRPE 2e FEMLEPH grs%ewﬁgeowg%gﬁPFigglg ﬁﬁgﬁgﬁ

sem conduct or construction assenbly including-t n Mol t he
pads; 25°a seaF@ﬁ&%&ﬁnﬁgrmﬁﬁi%ﬁcg P@hgtplgggeag eggigg%ﬁggﬁﬁ3§?%§ t he

sem conduct or %Pnstrucgko%n%%senbly; and upper conductors which are forned
on the upper GeVices .

According to an aspect of the present invention,
there is provided a semiconductor device comprising
a semiconductor construction assembly having a
10 semiconductor substrate which has one surface, the
other surface facing the one surface, and a plurality
of side surfaces between the one surface and the other
surface, and has an integrated circuit element formed
on the one surface, a plurality of connection pads
15 which ére arranged on the one surface and connected
to the ‘integrated circuit element, a protective layer
which is formed to cover the one surface of the
semiconductor substrate and has openings for exposing
the connection pads, and a plurality of conductors
20 which are connected to the connection pads, arranged on
the protective layer, and have pads;
an upper insulating layer which entirely covers
the one surface of the semiconductor construction
assembly including the conductors except the pads;
25 a sealing member which covers at least one side
surface of the semiconductor construction assembly; and

upper conductors which are formed on the upper



WO 2004/ 015771 PCT/ JP2003/ 009958 6 insulating |layer, and has one ends
electrically connected to the pads and an external connection pads,
respect i WeDypo4amse1t ernal connection pad of at |east omeTaP200be0%FREr
conductors being disposed in a region 5 corresponding to the sealing
menber. According to another aspect of the present invention, there is
provi ded a sem conduct or device manufacturing nethod conprising arranging
on a base plate a plurality of 10 senicofductor construction assenblies in
which a plurality of conductors having pads are formed on a sem conductor
substrate, so as to space apart the sem conductor construction assenblies
from each ot heinsfioening aayemsubati hgsl aper epAsarlentiricadpyer 15 surface
of the base plate including the plurality of sem conductor ,construction
assenbl i es; forningcted &n Ghpepassr Pade2sf SKRETRPAIULRRPRG T PRy BAISupper
conductors whi ch have connection pads and are to be con%ec%eg to
correspondi ng padvectiverducedr §x26roRlt RENSERTLORIRE P fc Bls tFAELE on
assenblies, so as to arrange at | east one. of the.upper .conductar n the

i nsul ati ng Iay@ﬂef@ﬁn@&eb@PW€énCPH€”§%HF5098&@9651S§8E§Fr&gtFo%ggggghblies;
and cutting the insulating | ayer between _th m.con- 25 duct or

const ruc®i on a§§éﬁﬁ§@8§dﬂ%gb aFHeaSSPE%QPiﬁf 6f ‘sem conduct or devi ces

each having at | eastAc%%erdi%egthoo%qx%ccth%r %%rﬁatcr’r.“%tf. PSRN I n which the

invention, there is provided a semiconductor device
manufacturing method comprising
arranging on a base plate a plurality of
10 semiconductor construction assemblies in which
a plurality of conductors having pads are formed on
a semiconductor substrate, so as to space apart the
semiconductor construction assemblies from each other;
forming an insulating layer on an entire upper
15 surface of the base plate including the plurality of
semiconductor construction assemblies;
forming, on an upper surface of the insulating
layer, upper conductors which have connection pads and
are to be connected to corresponding pads of conductors
20 of the semiconductor construction assemblies, so as to
arrange at least one of the upper conductors on the
insulating layer formed between the semiconductor
construction assemblies; and
cutting the insulating layer between the semicon-
25 ductor construction assemblies to obtain a plurality
of semiconductor devices each having at least one

semiconductor construction assembly in which the



WO 2004/ 015771 PCT/ JP2003/ 009958 7 connection pad of the upper conductors

is formed on the insulating layer in a region outside the sem conductor

const ructworzoaEetml y. Brief Description of Drawi ngs 5 PCEJP1008/809958

enl arged sectional view showing a sem conductor device according to the
of the present invention; FIG 2 is an enlarged sectional

first enmbodi nent
view showi ng a

structure prepared in advance in an exanpl e of

of manufacturing the sem conduct or devi ce” shown in FIG 1; FIG
enl arged sectional view showing a manufacturing step subsequent

FIG 4 is an en

manuf act uri ng st

FIG 8 is an enbnsgedctéeni aRafmi¥w showi ng

subsequent to FlI
manuf acturi ng st
vieM/shogﬁng a

10 a net hod
3 is an
to FIG 2;

arged sectional view showng 15 a manufacturing. ste
subsequent to EbfhedtidhGad 0§ bheeupgﬁgegoﬁé@@t@ﬁﬁll%iQQF%%%mg%gth%

_ _ ep subsequent to FIG,.4'; FIG 6 is an enlarged sectional
vi ew show ng ﬁnﬂuhatangulamgrs%@pasﬁ%ééaﬁeﬂ?t?bdﬁl3965?696C?$§¥C
enl arged sectional view showi ng a manufacturing step subsequent

°Fs an
to FIG 6;

a manufacturing step

G 7; FIG 9 is an enlar%ed se%tkgnaL %jeM/shomﬁng 25 a
0

ep subsequeREied EFECTEPRLE ©

$YaR 8

enl arged secti onal

nan%&%qt%rkgga%F%%l%%%%%q%%%EiEBaEIgie%;showing a

semiconductor device according to the first embodiment

of the present invention;

a

FIG. 2 is an enlarged sectional view showing

structure prepared in advance in an example of

10 a method of manufacturing the semiconductor device

‘shown in FIG. 1;

15 a

20

25 a

FIG. 3 is an enlarged sectional view showing
manufacturing step subsequent to FIG. Z;

FIG. 4 is an enlarged sectional view showing
manufacturing .step subsequent to FIG. 3;

FIG. 5 is an enlarged sectional view showing
manufacturing step subsequent to FIG. 43

FIG. 6 is an enlarged sectional view showing
manufacturing step subsequent to FIG. 5;

FIG. 7 is an enlarged sectional view showing
manufacturing step subsequent to FIG. 6;

FIG. 8 is an enlarged sectional view showing
manufacturing step subsequent to FIG. 7;

FIG. 9 is an enlarged sectional view showing

manufacturing step subsequent to FIG. 8;

FIG. 10 is an enlarged sectional view showing

manufacturing step subsequent to FIG. 9;



WO 2004/ 015771 - PCT/JP2003/009958 8 FIG 11 is an enlarged sectional view
showi ng a manufacturing step subsequent to FIG 10; FIG 12 is an enlarged
sect i onalwoizesy/aft’'wi rg a manufacturing step subsequent PCO/IP2G3/00958 5 FI G
13 is an enlarged sectional view showing a nmanufacturing step subsequent
to FIG 12; FIG 14 is an enlarged sectional view show ng a manufacturing
step subsequent to FIG 13; FIG 15 is an enl arged sectional view show ng
10 a manufacturing step subsequent to FI& 14; FIG 16 is an enl arged
sectional view showing a manufacturing step subsequent to FIG 15; FIG 17
is an enlarged sectional view showing a nmanufacturing step subsequent to
FIG 16; 15 FIG 18ri@. anl eh$ angeeh bacgédnsdcivi eval HahgwgShaWhduf act uri ng
step subsequent to FIG 17; FIG 19 is an enlarged sectional view showi ng a
base member pr£priedfactadvancetem sies ek Pl BL®f 19he nethod of

manuf acturi ng the sem conductor device 20 shown in FIG 1; . FIG 20 is an
enl arged sectional Wi@w 1drisexnl anhrhgedetartsonrl avhauFaeYtP¥ng step in
this method; FIG 21 is an enl arged sectional vi§¥/sh ing 25 a

predet er mi ned aanetatecERRERSt 2peP nSWRFEE R0t FerFL1®xanpi e of the nethod of

manuf acturing the semiconductor device shown (o ELG vlew showing

a manufacturing step subsequent to FIG. 12;

FIG. 14 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 13;

FIG. 15 is an enlarged sectional view showing

10 a manufacturing step subsequent to FIG. 14;

FIG. 16 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 15;

FIG. 17 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 16;

15 FIG. 18 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 17;

FIG. 19 is an enlarged sectional view showing
a base member prepared in advance in another example of
the method of manufacturing the semiconductor device

20 shown in FIG. 1;

FIG. 20 is an enlarged sectional view for
explaining details of a manufacturing step in this
method;

FIG. 21 is an enlarged sectionmal view showing

25 a predetermined manufacturing step in still another
example of the method of manufacturing the

semiconductor device shown in FIG. 1;



WO 2004/ 015771 PCT/JP2003/009958 9 FIG 22 is an enlarged sectional view
showi ng a manufacturing step subsequent to FIG 21; FIG 23 is an enlarged
secti onalwoizew/alini ng the first nodification to the secroendseess device
5 according to the first enbodinent of the present invention; FIG 24 is
an enl arged sectional view showng the second nodification to the

sem conduct or device according to the fir%t enbodi nent of the present 10
invention; FIG 25 is an enlarged sectional” view showing the third

nodi fication to the sem conductor device according to the first enbodi nent

of the present invention; 15 FIG 26 is an enl arged sectional view show ng
t he fouPth nndificat?%ﬁ'tgztﬁé §&nitCoRddEfore E&Pgég JdCYr §PRY1PE the first

. .. S . I q ti | Vi

Showi ng. 20"t he“ PRERTABHRFI-Bd: FRS 5uPRETBEAFcbRdALEor 3@%& cZe"aLSlS?di X'gew
[ i I iLon. Fl G, IS an _enlarge

ggc:rgn;:ri?eﬁﬁ?ﬁﬂkﬁﬁgb°? 3t§§x heﬁgg%Fgégrgghk ghFEe%ESWigéﬁyﬁggor degice

25 according tOtBQefikéﬁtmS%E@QEQ€EBnO£OtQﬁepégﬁfegndh8¥89thggicglG‘ SR

an enl arged sectional view show ng
5 according to the first embodiment of the present
invention;

FIG. 24 is an enlarged sectional view showing
the second modification to the semiconductor device
according to the first embodiment of the present

10 invention;

FIG. 25 is an enlarged sectional view showing
the third modification to the semiconductor device
according to the first embodiment of the present
invention;

15 FIG. 26 is an enlarged sectional view showing
the fourth modification to the semiconductor device
according to the first embodiment of the present
invention;

FIG. 27 is an enlarged sectional view showing

20 the fifth modification to the semiconductor device
according to the first embodiment of the present
invention;

FIG. 28 is an enlarged sectional view showing
the sixth modification to the semiconductor device

25 according to the first embodiment of the present
invention;

FIG. 29 is an enlarged sectional view showing



WD 2004/ 015771 - PCT/JP2003/009958 10 the seventh nodification to the
sem conduct or device according to the first enbodi nent of the present

i nvent i orwwORb@/018301i s- an enl arged sectional vi ew show n@CTAP2da0@ostht h
nodi fication to the sem conductor device according to the first enbodi nent
of the present invention; FIG 31 is an enlarged sectional view show ng
the ninth nodification to the sem conductor device 10 according to the
first embodi ment of the present inventidf; FIG 32 is an enlarged
sectional view showing the 10th nodification to the sem conductor device
according to the first enbodi ment of the present invention; 15 FIG 33 is
an enl ar ged sagid eratentirewshidiiced: itdre tol Iihe FEAIGARIGPT sdaHee

sem conduct or device according to the first enbodinent of the present

i nvention; Fl Gekdisartcetibe Juid ste afeadineitewsHdG RFIIET 12t h

nodi fication to the sem conductor device according 20 to the first

enbodi ment of irwerpriewent invention; FIG 35 is an enlarged sectional view
showing the 13th nodification to the se conduct%g deg&cghgﬁfgidlng to

the first enbodi menfl®f %‘P\el?)r%%e‘?’i‘ﬂl?%% f[‘?%?li?lﬁ RS an enf ar ged
devi co decor di e ST Fe9CTL GBI nEnt o TR STt e ont FIG. 37
's an enlargedagggééfggltgigﬁéspf¥é@geﬁggﬁiment of the present

invention;

FIG. 31 is an enlarged sectional view showing
the ninth modification to the semiconductor device

10 according to the first embodiment of the present
invention;

FIG. 32 is an enlarged sectional view showing the
10th modification to the semiconductor device according
to the first embodiment of the present invention;

15 FIG. 33 is an enlarged sectional view showing the
11th modification to the semiconductor device according
to the first embodiment of the present invention; .

FIG. 34 is an enlarged sectional view showing the

12th modification to the semiconductor device according
20 to the first embodiment of the present invention;

FIG. 35 is an enlarged sectional view showing the
13th modification to the semiconductor device according
to the first embodiment of the present invention;

FIG. 36 is an enlarged sectional view showing the

25 14+h modification to the semiconductor device according
to the first embodiment of the present invention;

FIG. 37 is an enlarged sectional view showing the



WO 2004/ 015771 - PCT/JP2003/009958 11 15th nodification to the

sem conduct or device according to the first enbodi nent of the present

i nvent i orwwORb@/018381i s-an enl arged sectional view for eppraePiosgosass i niti al
manuf acturing step for the 5 sem conductor device shown in FIG 37; FIG
39 is an enlarged sectional view showing a manufacturing step subsequent
to FIG 38; FIG 40 is an enlarged sectional view showi ng a manufacturing
step subsequent to FIG 39; 10 FIG 41 islhln enlarged sectional view

showi ng a manufacturing step subsequent to FIG 40; FIG 42 is an enl arged
sectional view showing a manufacturing step subsequent to FIG 41; FIG 43
i s an enl ar ged1sent nodafivhenoshbwi hje sbmacondutserutiergcst epcotBsBguent
to FIG 42; FIG 44 is an enlarged sectional view showing  a manufacturing
step subsequentot thEl Gir48; eRbodingnisodnteal RE§EANEeERVERAL O ew showi ng
the 16th nodification to the sem conductor device _accordin 20 to the
first enbodi nent of Rlfe Pledentn RRREIIER: SECGioRs ) Y18W dffFar ged secti onal

vi ew showi ng the 17th nodification to the %enicond ctor deikce accordi ng
to the first erBBARABARIORD: RBIGAEBLeRENIAGETEGRI EFEP 495 $P8n enl ar ged

sectional view show ng the ég 18t h dicha%jﬁp g,the sem conduct or
devi ce aécor di F§HCE toiry SEVeBo PRt 18f FiRe érésent invention; FIG 48

i's an enlarged sect IEQ'LQ;a.l 3‘@' elVé/ Sal'lllOVéllnrl rtghe% sectional view showing

a manufacturing step subsequent to FIG. 38;°

FIG. 40 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 39;

10 FIG. 41 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 40;

FIG. 42 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 41;

FIG. 43 is an enlarged sectional view showing

15 a manufacturing step subsequent to FIG. 42;

FIG. 44 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 43;

FIG. 45 is an enlarged sectional view showing the
16th modification to the semiconductor device according

20 to the first embodiment of the present invention;

FIG. 46 is an enlarged sectional view showing the
17th modification to the semiconductor device according
to the first embodiment of the present invention;

FIG. 47 is an enlarged sectional view showing the

25 18th modification to the semiconductor device according
to the first embodiment of the present invention;

FIG. 48 is an enlarged sectional view showing the



WO 2004/ 015771 PCT/JP2003/009958 12 19th nodification to the sem conduct or
devi ce according to the first enbodi nent of the present invention; FIG 49
i s an enhapgedyeerti onal view showi ng the 20th nodifi c@CTOR2M08/009988

sem conductor device according 5 to the first enbodinent of the present
invention; FIG 50 is an enlarged sectional view for explaining repair in
t he sem conductor device shown in FIG 48i FIG 51 is an enlarged

sectional view showing a 10 sem conductor Hevi ce according to the second
enbodi nent of the present invention; FIG 52 is an enlarged sectional view

show n an initial manufacturing step for the sem conductor device shown
in FI Gg 51; 15 |"£PéL B9 FglﬁﬁtéﬁPaF@eHB%é?Wéﬁapdvpéwrs%W—ﬁ@ agcording

facturing ste ubsequent to FIG  52; G 54. is an enlarged sectional
C?galgﬁomjngg aIE pﬁﬁ?a?fgﬁ nﬁméPgmeBEs8aughF PEERPBL BBVERFEPDE5 s an

i onal vi ing_ 20 the first pmodificati th
Cem conduct or  dovi e 4ecaPalAg Ao P RE48Ho N BRBBATmaNE of "OHE ir 556nt

| nvention. FlG o8Pnl oBRreBLelgRd geehLo0BY; UhAULEDAM ATy ;0e,3EE0NM,

nodi fication to the sem conduc evi ce according

ehnbodi ment of the phesentsti BYEBLLARLLFLE tBE bSc8BnENtALERH SRSt onal view
show ng

FIG. 50 is an enlarged sectional view for
explaining repair in the semiconductor device shown in
FIG. 48;
FIG. 51 is an enlarged sectional view showing a
10 semiconductor device according to the second embodiment
of the present invention;
FIG. 52 is an enlarged sectional view showing
an initial manufacturing step for the semiconductor
device shown in FIG. 51;
15 FIG. 53 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 52;
FIG. 54.is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 53;
FIG. 55 is an enlarged sectional view showing
20 the first modification to the semiconductor device
according to the second embodiment of the present
invention;
FIG. 56 is an enlarged sectional view showing
the second modification to the semiconductor device
25 according to the second embodiment of the present
invention;

FIG. 57 is an enlarged sectional view showing



WO 2004/ 015771 PCT/ JP2003/009958 13 the third nodification to the

device according to the second enbodi nent of the present
i nventi orvwORb@/01581i s an enl arged secti onal

sem conduct or

nodi fication to the sem conductor device according to the second

enbodi nent of

the present invention; FIG 59 is an enl arged secti onal
showing the fifth nodification to the sem conductor device 10 according

vi ew showi n@CTEP2(08/069%988 t h

Vi ew

to the second enbodi ment of the present %Y%hvention; FIG 60 is an enlarged

sectional view show ng

the sixth nodification to the sem conductor device

according to the second enbodi nent of the present 15 invention; FIG 61 is

an enl arged seghé otlai rodi modshbeabigont he tewehthiapuderternt AOWLED t he

device according to the second enbodi nent of the present
i nvention; 20 &EGré2ngstantkal aegeddseebPdHarnyi efv EABWHRESSEhe ei ghth

sen conduct or

nodi fication to the sem conductor device according to the second

enbodi nent of

to the second

5

10

15

20

25

iheepiégeht invention; FIG 63 is an enlarged sectional
showing 25 the ninth nodification to thg:senicond ctor dgﬁg%ﬁngaccording

enbodFAEnt 58f 1FhepPBLaReed REEREFERT 1"

the fourth modification to the semiconductor device
according to the second embodiment of the present
invention;

FIG. 59 is an enlarged sectional view showing
the fifth modification to the semiconductor device
according to the second embodiment of the present
invention;

FIG. 60 is an enlarged sectional view showing
the sixth modification to the semiconductor device
according to the second embodiment of the present
invention;

FIG. 61 is an enlarged sectional view showing
the seventh modification to the semiconductor device
according to the second embodiment of the present
invention;

FIG. 62 is an enlarged sectional view showing
the eighth modification to the semiconductor device
according to the second embodiment of the present
invention;

FIG. 63 is an enlarged sectional view showing
the ninth modification to the semiconductor device
according to the second embodiment of the present

invention;

Vi ew



WO 2004/ 015771 PCT/JP2003/009958 14 FIG 64 is an enlarged sectional view
showi ng the 10th nodification to the sem conductor device according to

t he secorwoenbidsTment of the present invention; FIG 65PC3/Jamoantasged
sectional view showing the 5 11th nodification to the sem conductor device
according to the second enbodi ment of the present invention; FIG 66 is an
enl arged sectional view showing the 12th nodification to the sem conductor
device according to the second enbodi ment4of the present invention; 10
FIG 67 is an enlarged sectional view showng the 13th nodification to the
sem conduct or device according to the second enbodi nent of the present
invention; FIG 68 iFLGn @nlid god erdariansalsadtawrsHoW iRy thewirg rhe

nDdlflcatlon to the sem conductor device accordbé% 15 to the seco
enbodi nent of & resEfil catieRt iton;the gerdgordugty ogn Beg&s §€€ﬂqi%£g'V|ew

show ng a senlconductor devi c accorqgéﬁft the third.enbodi.nent of the
present inventitén:the gecrpd & PHESC Y158 expl ai ni ng

SATLR Sh Sl D8 " S e A A ©
ﬁ'rgnlljll‘ Sct E(r)l ngl glé%lz (aéfncflfen %fnget% E%Ct %%E]Ca%%t;sors}o\gin&gn egr%gcg:é)rsdé&% onal
view show ng aCOHBEng ascetégﬂdn'%r&;ﬂm%'% t&@e@t 71%1vention,

FIG. 66 is an enlarged sectional view showing the
12th modification to the semiconductor device according
to the second embodiment of the present invention;

10 FIG. 67 is an enlarged sectional view showing the
13th modification to the semiconductor device according
to the second embodiment of the present invention;

FIG. 68 is an enlarged sectional view showing the
14th modification to the semiconductor device according

15 to the second embodiment of the present invention;

FIG. 69 is an enlarged sectional view showing a
semiconductor device according to the third embodiment
of the present invention;

FIG. 70 is an enlarged sectional view for

20 explaining a method of manufacturing the semiconductor .
device shown in FIG. 69;

FIG. 71 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 70;

FIG. 72 is an enlarged sectional view showing

25 a manufacturing step subsequent to FIG. 71;

FIG. 73 is an enlarged sectional view showing

a manufacturing step subsequent to FIG. 72;



WD 2004/ 015771 - PCT/JP2003/009958 15 FIG 74 is an enlarged sectional
view show ng a manufacturing step subsequent to FIG 73; FIG 75 is an
enl ar ged woecnisamnat7ivi-ew showi ng a manufacturing step s®oTaquOs0Ms8 FI G
74, 5 FIG 76 is an enlarged sectional view showing a manufacturing step
subsequent to FIG 75; FIG 77 is an enlarged sectional view showi ng the
first nodification to the sem conductor device according to the third
enbodi nent of the present 10 invention; 1M G 78 is an enlarged sectional
view showi ng the second nodification to the sem conductor device
according to the third enbodi nrent of the present invention; 15 FIG 79 is
an enl arged secti ongtgyi 24v Shoahngnlaheed hiedt honal i thewoshe¥iitie

sem conductor device according to the third enbodi nrent of the present
invention; Fl G méhisaamemarsiecp sewbsewatntyiedy BHowi g/ 20 the fourth
nodi fication to the sem conductor device according to the third enbodi nent
of the present invEaGiohd F$GEHSQnﬂ§r§ﬁdeﬁ¢§Fb@Hage¥%?HnEPOV?Eﬂ/shomﬁng

the fifth nodification to the sem conductor devicg 257§gcording to the
third enbodi neatmapufaetpfta@nstepPnieReeanerE B 855t s/an enl ar ged

SeCtlonaé VIeMIShom%?g. 76 is an enlarged sectional view showing

a manufacturing step subsequent to FIG. 75;

FIG. 77 is an enlarged sectional view showing
the first modification to the semiconductor device
according to the third embodiment of the present

10 invention;

FIG. 78 is an enlarged sectional view showing
the second modification to the semiconductor device
according to the third embodiment of the present
invention;

15 FIG. 79 is an enlarged sectional view showing
the third modification to the semiconductor device
according to the third embodiment of the present
invention;

FIG. 80 is an enlarged sectional view showing

20 the fourth modification to the semiconductor device
according to the third embodiment of the present
invention;

FIG. 81 is an enlarged sectional view showing
the fifth modification to the semiconductor device

25 according to the third embodiment of the present
invention;

FIG. 82 is an enlarged sectional view showing



WO 2004/ 015771 - PCT/JP2003/009958 16 the sixth nodification to the

sem conduct or device according to the third enbodi nent of the present

i nvent i or\wORD@/01881i s- an enl arged sectional view show n@CTHP2d&0&esent h
nodi fication to the sem conductor device according to the third enbodi nent
of the present invention; and FIG 84 is an enlarged sectional view
showi ng an exanple of a conventional sem conductor device. 10 Best Mode
for Carrying Qut the Invention (First Effodinent) FIG 1 is a sectional

vi ew showi ng a sem conductor device according to the first enbodi nent of
the present invention. The sem conductor device conprises a flat 15 square
base plate 21 ymsles Dtisithdcohi cat bes, te etlzen sembcordiaton ¢oYEFSe or the

| i ke.. An adhesive layer 22 is forned froman adhesive, pressure sensitive
adhesi ve sheeiccaodiie- s dete adhied venbeginent ehethe KRISFERhe upper
surface of the base plate 21. 20 The |ower surface of a flat square

sem conduct or imoastiemrii on assenbly 23 slightly smaller in size than the

base plate 21 is adhered to the upper center _ surface.of t esive | ayer
22. In this case, tﬁéG-s%ﬁiéénéﬂc?ﬁ?aEgﬁatFﬁgF?8ﬂa sgéﬁgl§ﬁ§§§ﬂ§ called a

Substrat) 24 HAFcROVSHEahEPaHt {BACEAR BporoconteroBier 5ol BT The adnesi ve
layer 22. according to the third embodiment of the present
invention; and

FIG. 84 is an enlarged sectional view showing
an example of a conventional semiconductor device.

10 Best Mode for Carrying Out the Invention
(First Embodiment)

FIG. 1 is a sectional view showing a semiconductor
device according to the first embodiment of the present
invention. The semiconductor device comprises a flat

15 square base plate 21 made of silicon, glass, ceramic,
a resin, a metal, or the like. An adhesive layer 22 1is
formed from an adhesive, pressure sensitive adhesive
sheet, double-sided adhesive tape, or the like on the
upper surface of the base plate 21.

20 The lower surface of a flat square semiconductor
construction assembly 23 slightly smaller in size
than the base plate 21 is adhered to the upper center
surface of the adhesive layer 22. 1In this case, the
semiconductor construction assembly 23 is called a CSP

25 (Chip Size Package), and has a silicon substrate
(semiconductor substrate) 24 which is adhered to

the upper center surface of the adhesive layer 22.
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25 which are made of 5 alumnumor the |ike and connected to the

integrated circuit elenments are arranged around the integrated

insulating film26 nade of silicon oxide or the like is fornmed on the

upper surface of the

the periphery on the upper surface of the silicon substrate 24. For
canegrberde cianhy tacpainentd wbarbctpostpidse28 BREBOTYypical ly

illustrative

shown. 15 A structure in which the connection pads 25 and

26 are fornmed enrthétsilki contsoBstcigreit aze foraedePal [Eheobt ai ned by
di cing a sem conductor substrate in the wafer state into

, hips. In the
first enbodi nepperhosater, sisiace Ag ¢§ed§ﬁélpﬁnaS§P§Féa%ﬁ %g‘mhich t he

connection pads 25 and insulating film 26

. re_ formed on a_sen canduct or
substrate in tRePharerd idward, CORReRHIPIHEA s@PiHé&Cga R

el ectrodes i s ohtai ned
assenbly 23 wi [G+H5

10

15

20

25

PCT/ JP2003/ 009958 17 Integrated circuit el enents which
constitute a nmenory «circuit or control circuit are formed on the upper
cent er suwbaoe/waf7he -silicon substrate 24.

circuit.

silicon substrate 247 except the centers of the 10
connection pads 25. In practice, many connection pads 25 are arrayed at

insulating fi

A pluralitycofJPzosn@esd on pads

An

m

£&F, Mi%SefMisconduct or
substrate in the wafer state i.s.diced after th em,con t
const ruc®i on a@é@ﬁﬂ@&m2§rh§b@n&l&@s??i &PP&SC'éﬁeiozg%ﬁhg%§§%%%§59

circuit. An insulating film 26 made of silicon oxide
or the like is formed on the upper surface of the
silicon substrate 24 except the centers of the
connection pads 25. In practice, many connection

pads 25 are arrayed at the periphery on the upper
surface of the silicon substrate 24. For illustrative
convenience, only a pair of connection pads 25 are
typically shown.

A structure in which the connection pads 25 and
insulating film 26 are formed on the silicon substrate
24 is generally obtained by dicing a semiconductor
substrate in the wafer state into chips. 1In the first
embodiment, however, no dicing is done in a state in
which the connection pads 25 and insulating film 26 are
formed on a semiconductor substrate in the wafer state.
As will be described later, a semiconductor substrate
in the wafer state is diced after the semiconductor
construction assembly 23 having distribution wires
and columnar electrodes is obtained. The structure of
the semiconductor construction assembly 23 will be

explained.

;ﬁ%%%w%&r%%%y%%r% ge%h%r%%%hpQQQFQEQ%gﬁgﬁﬁifUCtiOn



WD 2004/ 015771 - PCT/ JP2003/ 009958 18 A protective film 27 nmade of
polyimde or the like is formed on the insulating film 26 fornmed on the
silicon swb=ve4At1687724. - The centers of the connection pad€TAB2@8/00%5300sed
via openings 28 which are forned 5 in the insulating film 26 and protective
film27. Distribution wires 31 each conprised of a |lower netal |ayer 3la
and an upper netal |ayer 31b forned on the |ower netal |ayer 3la are
formed to extend fromthe upper surfaced®f the connection pads 25 that
are 10 exposed via the openings 28 to predeterm ned portions on the upper
surface of the protective film27. Columar electrodes 32 are arranged on
the upper surfaces mfptbeccbimecfibm padsadé ofiepdizginidat PBnthei +eke31.
Each columar electrode 32 is forned of 15 copper and 100 to 200 gmin

hei ght. A seal i agféihed (onsthatinguiatigg 38ikades oforpe@poRythesin or the
like is formed on. the upper surface of the,protective film é? i ncl udi ng
the distributisilicorssabstnehet Bt tHee cppbPrEuPfabBeof rRECEEdTing fil m

33 becones flush with 20 that of the columar e ctﬁode 32, nrkgas nanner,
t he senlconducp@dsc%ﬁsﬁracﬁﬁﬁﬁsﬁgs%hﬁl9p931?ﬂﬁl%geg l?ﬂeag?l#gon Substrate
rotectGe. ik Ere BhsurrbibPon Pr o8 1% BEPGRARE Vel ShiToAds 2. 25 and
S 35BS 2ol TR LS EEpETER 8¢ Lovadberadiie (e
layer 3la and an upper metal layer 31b formed on the
lower metal layer 3la are formed to extend from the
upper surfaces of the connection pads 25 that are
10 exposed via the openings 28 to predetermined portions
on the upper surface of the protective film 27.
Columnar electrodes 32 are arranged on the upper
surfaces of the connection pads of the distribution
wires 31. Each columnar electrode 32 is formed of
15 copper and 100 to 200 pm in height. A sealing film
(insulating film) 33 made of an epoxy resin or the like
is formed on the upper surface of the protective film
27 including the distribution wires 31 such that the
upper surface of the sealing film 33 becomes flush with
20 that of the columnar electrode 32. 1In this manner,
the semiconductor construction assembly 23 includes
the silicon substrate 24, connection pads 25, and
insulating film 26, and further includes the protective
film 27, distribution wires 31, columnar electrodes 32,
25 and sealing film 33.

A square frame-like buried member 34 is adhered to

the upper surface of the adhesive layer 22 around the



WO 2004/ 015771 PCT/ JP2003/ 009958 19 semi conductor construction assenbly
23. FIG 1 is a sectional viewin one direction. Even on a sectionin a
di recti orwpeopendi7eaul ar to FIG 1, the buried nmenber 32Crgrzbersess to the
side surfaces of the sem conductor 5 construction assenbly 23. In other
words, the buried nenber 34 has a shape surrounding all the side surfaces
of the sem conductor construction assenbly % In this case, the buried
menber 34 can adopt the sanme materi al } at of the base plate 21, or a
heat -resi stant 10 circuit board naterial such as a glass fiber-filled

epoxy resin. The hi.ckne of t he, buried nenber al nost equal to the
tgtar t hi ckness® % tha EoﬁonﬁEEP8%188n§?Fﬁ i%nz seﬁ%ﬁy 53158 :

i f t .th duct onstruction
o assonbly 55 SeatOBfaPout Sy O B PR e e R Bt 4 SERE oA &
arranged outsidg &EEeé@HbﬁQﬁaP§ER§1c899§tEHC%E8” poSenR! %23 ah8RRLENY

film(insulating fil an epoxy resin or

the gap 35 suchszghag éﬁﬁeHQ@eEOSHﬁéaQEde ?PEaéQsSSE'tHQ %éﬁf%§§d9§ﬁ89§f

al nost flush with those of the sealing fi and burre

first upper insgbattAgctidbm 3ds&miey0P3 . Phoh 0SERSH {i¥BA8T the buried

non- phot osensitive polyimde or the like is forned on the entire upper
surfaces of then@bbsend¢onascsoshepsstiteduoniagsenbl ¥had3siar sedrgeaber
34, and sealing film36. Openings 38.are forned at portions of the first
upper insul ati ngffthen 3§mibabductor construction assembly 23. 1In this

in

case, the buried member 34 can adopt the same material
as that of the base plate 21, or a heat-resistant
10 circuit board material such as a glass fiber-filled
epoxy resin. The thickness of the buried member 34
is almost equal to the total thickness of the semicon-
ductor construction assembly 23.‘ A relatively narrow
gap 35 is formed between the semiconductor construction
15 assembly 23 and. the square frame-like buried member
34 which is arranged outside the semiconductor
construction assembly 23. A sealing film (insulating
film) 36 made of an epoxy resin or the like is filled
in the gap 35 such that the upper surface of the
20 sealing film 36 becomes almost flush with those of
the sealing film 33 and buried member 34.

A first upper insulating film 37 made of
photosensitive or non-photosensitive polyimide or the
like is formed on the entire Uupper surfaces of the

25 semiconductor construction assembly 23, buried member
34, and sealing film 36. Openings 38 are formed at

portions of the first upper insulating film 37 that



WD 2004/ 015771 PCT/ JP2003/ 009958 20 correspond to the upper center
surfaces of the columar electrodes 32. First upper distribution wres 39
each conpoizsed1sf7ia first | ower nmetal |ayer 39a and a PCrgP2008/pEess net al

| ayer 39b fornmed on the first lower nmetal 5 |ayer 39a are fornmed on and
fromthe upper surfaces of the columar electrodes 32 that are exposed via
the openings 38 to predeterm ned portions on the upper surface of the
first upper insulating film37. A second dfpper insulating film 41 nmade of
10 photosensitive or non-photosensitive polyimde or the like is formed on
the entire upper surface of the first wupper insulating film 37_including
the first uppetordésponbutdobhei neseB9ocetpeni sgsfageareff Braed BEMRPErti ons
of the second upper insulating film4l that 15 correspond to the connection
pads of the fiebéctppees dRstrFbustonPRe¥edisdrikatsdal Upper a?s??Fﬁution
wires .43 each conprised of a second |lower netal |ayer,43a,and_.a second
upper netal | agempn3pefiopfied ShrEhelsWeBnBeLBher2HBE 2P 2PaPRi ﬂ3515F§ f or med

fromthe upper 20 surfaces_of the connection pads qof the. first, er
di stribution wipesr3netRat laverexpBBséarvrd Pﬁe%gﬁeﬁ?ﬁﬁg lﬁyeFomeHQE

Pl 45, At hi Lavaspap=; RS SPPRBCY PInrad hGAS PoohDRRe: SobeertrvBior
e e Mg ok e 5 ehae BTl B8 e e
openings 38 to predetermined portions on the upper
surface of the first upper insulating film 37.
A second upper insulating film 41 made of

10 photosensitive or non-photosensitive polyimide or the
like is formed on the entire upper surface of the first
upper insulating film 37 including the first upper
distribution wires 39. Openings 42 are formed at
portions of the second upper insulating film 41 that

15 correspond to the connection pads of the first upver
distribution wires 39. Second upper distribution wires
43 each comprised of a second lower metal layer 43a. and
a second upper metal layer 43b formed on the second
lower metal layer 43a are formed from the upper

20 surfaces of the connection pads of the first upper
distribution wires 39 that are exposed via the openings
42 to predetermined portions on the upper surface of
the second upper insulating film 41.

A third upper insulating film 44 made of

25 photosensitive or non-photosensitive polyimide or the

like is formed on the entire upper surface of the

second upper insulating film 41 including the second



WO 2004/ 015771 - PCT/ JP2003/ 009958 21 upper distribution wires 43.

Openi ngs 45 are forned at portions of the third upper insulating film 44
that corwespewdst7e t-he connection pads of the second uppEnP2B/8095dHuUt i on
wires 43. Solder balls (projecting 5 connection termnals) 46 are fornmed in
and on the openings 45, and connected to the connection pads of the
second upper distribution wires 43. The solder balls 46 are arrayed in a
matrix on the third upper insulating fiPh 44. 10 As descri bed above, the
base plate 21 is slightly larger in size than the sem conductor
construction assenbly 23 in order to set the arrangenent re%i on of the

sol der bal | s 4fysdd ghitdtyr drarigiesn tutares HEB si Qperindhel Berie drat
construction assenbly 23 in 15 accordance with an increase ir%t e nunber of
connection pasta-2bomm dhettse | flrord suter atesplp bio skl it STRA and
arrangenment interval of the connection pads 25 larger than éhose of the
col umar el ectcmdessi3nd The domeeRneft PaRILIPdref o i FEEHE ot hgs 45
20 of the third upper insulating film 44) of thjg se ond.eu pe di stribution
wires 43 arraydistpiknhieriviaee 4arr dendeabh? y RO AT ey on
corresponding to the  sem conducto nstruction.as egqg Yora 3 %ut also in
the reghon of CemRe®lteRdtFehhR? %il ggoﬁlﬁ% %%m%%n%%on Jlijc?%r %
constructi on assenbl 2% and the reqgion.of _t S %ﬁé‘@ti L19336 f¢lled in
the gap 35 bet%%%“tl%% B EBAdERYS CQ%%né rglg?i(gn asse Iyﬁ%B and the
buried menber gﬁé second upper distribution wires 43. The solder
balls 46 are arrayed in a matrix on the third upper
insulating f£ilm 44.
10 As described above, the base plate 21 is slightly
larger in size than the semiconductor construction
assembly 23 in order to set the arrangement region
of the solder balls 46 slightly larger than the size
of the semiconductor construction assembly 23 in -
15 accordance with an increase in the number of connection
pads 25 on the silicon substrate 24 and set the size
and arrangement interval of the connection pads 25
larger than those of the columnar electrodes 32.
The connection pads (portions in the openings 45
20 of the third upper insulating film 44) of the second
upper distribution wires 43 arrayed in a matrix are
arranged not only in a region corresponding to the
semiconductor construction assembly 23, but also in the
region of the buried member 34 around the semiconductor
25 construction assembly 23 and the region of the sealing

film 36 filled in the gap 35 between the semiconductor

construction assembly 23 and the buried member 34.



WO 2004/ 015771 PCT/JP2003/009958 22 O the solder balls 46 arrayed in a
matrix, at least the outernpst solder balls 46 are arranged around the
sem conduwODa@no4Awtr ucti on assenbly 23. In this case, a®Ca/JruusNivest ion,

all the connec 5 tion pads of the second upper distribution wires 43 nmay

be arranged around the sem conductor construction assenbly 23. The upper
distribution wire can be forned fron1ong%ione | ayer, i.e., the first upper
distribution wre 39, and at |east the ernost connection pads can 10 be
arranged around the sem conductor construction assenbly 23. In the

sem conductor device, the sealing film 36 and buried nenber 34 are
arranged aroundftbee sebhileondatier46oastavedi bn assehbliy, 28t AeRBFch not 15
only the connection pads 25 and |nsulat|ng film26, but also the
protective fil th@7outesnosbuspbdeni baslg146 abPuURRARNEPECRFBHBE §Be seal i ng
film33, and the like are formed on the silicon s gstrate 24. At |east the
first upper |nsamaCDnguﬁtPﬁ1QQHSBﬁHCFh@an?§?mﬁbMeE 20 distribution wires

39 which are connected to the columar ctr des 32 the i_ngs 38
formed in the firsthupspéde CASEratiSng Ppﬁ %?agﬁgnfoF&éd Cﬁgg%%pper

surface of the sem conductor. construction as I 5 h| e, the
rel ativePy nar té@PgRBA850Ls thfoPRER™ §ePRBSE ?ﬁgggéﬁﬁgéﬁ ége%constr ction

assembly 23 apd the $9uare LA thikgRYLhbatuiRaRe Lot t3R¢1¢n

assembly 23. The upper distribution wire can be formed
from only one layer, i.e., the first upper distribution
wire 39, and at least the outermost connection pads can

10 be arranged around the semiconductor construction
assembly 23.

Tn the semiconductor device, the sealing film

36 and buried member 34 are arranged around the
semiconductor construction assembly 23 in which not

15 only the connection pads 25 and insulating film 26, but
also the protective film 27, distribution wires 31,
columnar electrodes 32, sealing film 33, and the like
are formed on the silicon substrate 24. At least the
first upper insulating film 37, and the first upper

20 distribution wires 39 which are connected to the
columnar electrodes 32 via the openings 38 formed in
the first upper insulating film 37 are formed on the
upper surface of the semiconductor construction
assembly 23.

25 In this case, the relatively narrow gap 35 is
formed between the semiconductor construction assembly

23 and the square frame-like buried member 34 around



WO 2004/ 015771 - PCT/JP2003/009958 23 the sem conductor construction
assenbly 23. The sealing film 36 nade of an epoxy resin or the like is
filled i wOhRe4gap7735. - Conpared to the absence of any bweciraazovendyess 34, the
anount of sealing film 36 can be 5 reduced by the volune of the buried
menber 34. As a result, the stress by shrinkage in curing the sealing
film36 nade of an epoxy resin or the |like can be reduced, preventing

war page of the base plate 21. An exanple ©of a seni conductor device
manufacturing 10 nethod will be explained with reference to FIGS. 2 to 18.
An exanpl e of a nethod of manufacturing the sem conductor construction
assenbly 23 w thebeemtlesndiibedrwithstetietenueassemptp. 22-t 0TBS As shown in
FIG 2, a structure in which alum num connection pads 15 25, a silicon

oxi de insul ati sgalihm 26lmané magel pEnkdecPrprt BEEEReCFi ERF2F1EFe1for ned on
a silicon substrate (sem conductor substrate) 24 in tge waf er state, and
the centers of fihéedohnetheoaapads -25CanBagRFokedtira@PspBArngS 28Yf or med

inthe insulating film 26 and 20 protective film27 is _epgred.nA%eshomm
in FIG 3, a |bueiedenaidpayéf 3188 1008 med Bﬁaiﬁﬁgeﬁgﬁpe Sppet sur f ace
pads 25 Bhat aFecessisBY ¢Ps FRLCBRORFNGL 2B 0 ot REEDE ddse, Ene T ower
Bl ating. HowevEPSiLina tEnett Rapal Y] AVEL Aidenty e doRor S o iy
film 36 made of an epoxy resin or the like can be
reduced, preventing warpage of the base plate 21.
An example of a semiconductor device manufacturing
10 method will be explained with reference to FIGS. 2
to 18. An example of a method of manufacturing the
semiconductor construction assembly 23 will be
described with referencé to FIGS. 2 to 8. As shown in
FIG. 2, a structure in which aluminum connection pads
15 25, a silicon oxide insulating film 26, and a polyimide
protective film 27 are formed on a silicon substrate
(semiconductor substrate) 24 in the wafer state, and
the centers of the connection pads 25 are exposed via
openings 28 formed in the insulating film 26 and
20 protective film 27 is prepared.
As shown in FIG. 3, a lower metal layer 3la is
formed on the entire upper surface of the protective
film 27 including the upper surfaces of the connection
pads 25 that are exposed via the openings 28. In this
25 case, the lower metal layer 3la is comprised of only

a copper layer formed by electroless plating. However,

the lower metal layer 3la may be comprised of only



WO 2004/ 015771 PCT/ JP2003/ 009958 24 a copper layer fornmed by sputtering,
or a copper layer fornmed by sputtering on a thin filmlayer of titanium
or the |iwe 2bewvaretfiby sputtering. This al so applies toPChgPRORIIFEL al

| ayers 39a and 43a of upper layers 5 (to be described later). A plating
resist film51 is formed and patterned on the upper surface of the |ower
nmetal |ayer 3la. Thus,. openings 52 are forned in the plating resist film
51 at portions corresponding to formati o4 egions of 10 distribution wres
31. Copper is electroplated using the lower netal |ayer 3la as a plating
current path, thereby form ng upper netal |ayers 31b on the upper surface
of the |ower netabppayeiaBda formhé bpespngsesngf ©heapfaPPAf te¥Fst film
51. After that, the plating 15 resist film51 is peeled. As,show in FIG
4, a plating réstmbdfbynBEBttsriﬂGrﬂ@daaﬁb?npﬁﬁi@rEéaeénoﬁhElEBBéPmsurface
.of the lower netal |ayer 3la including the upper neta& | ayer .31b. Thus,
openi ngs 54 arerf theedika ﬁﬁémﬁﬂa?VnQPPg§P§%ngrln?§655§ 50 PBPLiGHs

corresponding to formation regi ons of cglunna& g ect rodes §Zla§89 er is
electropl ated Gsi i§e LRESFoReratetalerdyara3tidada BratPRG cufYent path,

form ng the col umar electtgd S 3% og t he upper surfaces of the connection
pads of Phe uppé&P REt 4FSsEL §§e}§ 8ib-in the openings 54 of the plating

resist  film5s3. Th?{ %l%@i?l rr%ssiis.'stt ffjillm %% ii% &%‘ijmeeq} a2d patterned

on the upper surface of the lower metal layer 3la.
Thus, openings 52 are formed in the plating resist film
51 at portions corresponding to formation regions of

10 distribution wires 31. Copper is electroplated using
the lower metal layer 3la as a plating current path,
thereby forming upper metal layers 31lb on the upper
surface of the lower metal layer 3la in the openings 52
of the plating resist film 51. After that, the plating

15 resist film 51 is peeled.

As shown in FIG. 4, a plating resist film 53 is
formed and patterned on the upper surface of the lower
metal layer 3la including the upper metal layer 31b.
Thus, openings 54 are formed in the plating resist film

20 53 at portions corresponding to formation regions of
columnar electrodes 32. Copper is electroplated using
the lower metal layer 3la as a plating current path,
forming the columnar electrodes 32 on the upper
surfaces of the connection pads of the upper metal

25 layers 31b in the openings 54 of the plating resist
film 53.

The plating resist film 53 is peeled, and



WO 2004/ 015771 PCT/ JP2003/ 009958 25 unnecessary portions of the | ower

netal |ayer 3la are etched away, using the columar el ectrodes 32 and
upper neweal20041617¢ 31b as a nask. As shown in FIG 5, Pra@/Jrhioosesset al

| ayers 31a renmain only below the upper 5 nmetal |ayers 31b. The remnaining

| ower metal |layers 3la and the upper netal |ayers 31b fornmed on the entire
upper surfaces of the |lower netal |ayers 3la form distribution wires 31.
As shown in FIG 6, a sealing film33 made of 10 an epoxy resin is formed
on the entire upper surface of the protective film27 including the
columar electrodes 32 and distribution wires 31 such that the thickness
of the seal i ngufnéce88abecooesidms gef thanlovée metght Laye¥ hdlaoiifmar

el ectrode 32. In this 15 state, the upper surface of the columar el ectrode
32 is coveredewdhddtieayeats g f then G3lummper UphRFLrades adesa B HRSSeal i ng
film33 and columar electrodes 32 are properly polished to_expose the
upper surfacesmebflthavebdsudharas| achedles %,S%%w%hbﬂnFFﬁ'F?Ci € 20 Thus,

t he upper surface of the_ sealing film 33 and the . expos upper_surfaces of
the col umar elec¢e¥odesald2laypss ppiRalF FoRY": %@TghBﬁEBang?cﬁg fa plurality

fter a 8 ci ngRSteh GRYPRE 355r oobiFaRr aLabhBl o NThans S ke SEF edtFodes
32 formed by gkgcgﬁgphgégggmggglbfagggsr§?£yf¥§ﬁgadohntﬂ§iQHEire
upper surfaces of the lower metal layers 3la form
distribution wires 31.
As shown in FIG. 6, a sealing film 33 made of

10 an epoxy resin is formed on the entire upper surface
of the protective film 27 including the columnar
electrodes 32 and distribution wires 31 such that the
thickness of the sealing film 33 becomes larger than
the height of the columnar electrode 32. In this

15 state, the upper surface of the columnar electrode 32
is covered with the sealing film 33. The upper
surfaces of the sealing film 33 and columnar electrodes
32 are properly polished to expose the upper surfaces
of the columnar electrodes 32, as shown in FIG. 7.

20 Thus, the upper surface of the sealing film 33 and the
exposed upper surfaces of the columnar electrodes 32
are planarized. As shown in FIG. 8, a plurality of
semiconductor construction assemblies 23 shown in
FIG. 1 are obtained after a dicing step of the

25 resultant assembly.

The columnar electrodes 32 formed by

electroplating may be inferably varied in height.



WO 2004/ 015771 PCT/ JP2003/ 009958 26 Thus, the upper surfaces of the
columar electrodes 32 are polished as descri bed above, elimnating

vari ati orwo 20ew/1677ght and maki ng the heights of the col memaP2008h@9ss odes 32
equal to each other. Polishing of the 5 upper surfaces of the copper

col umar el ectrodes 32 uses an expensive, high-precision grinder. An _
exanpl e of manufacturing the sem conductor, device shown in FIG 1 by using
t he sem conductor construction assenbly 2% obtained in this manner 10 will
be described. As shown in FIG 9, a structure in which an adhesive Iayer

i f b | ate_21, capabl e
21 o ol PSP ) Rk
e R
o adet orm ned BEFE %ﬁﬂ%ﬁh%ﬁiaﬁggéﬁgr%??aéséé? R aRRE pt rayietaonsror
exanpl e, the gihdhéhgﬁtbaﬁaeﬁaﬁﬁﬂaeﬁhé4hb§ Péab@egagchQEﬂhQ g by die

cutting, etching, or the like a plarality o square openings 34a in a

sheet-1i ke burlédeﬁﬁﬂb@és3§ZWQQQantoSéébﬁoathgkassPof§Eﬁﬁhg %f Fﬁé'n
metal, or the like The grid-like buried nenber 34 may a e rormed by

spot faC|ﬁg by adberi sgrfaeesheet thékeoppeiedolerhgr dfectPolibs gptire
upper surface of the adhesive |ayer 22. 25 The | ower surface of the silicon

substrate 24 ofuseachnsewpensivet ohigbhnAstedtsion gsseadty 23 is adhered to
t he upper center surface of the adhesive Iaygr 22 .

An example of manufacturing the semiconductor
device shown in FIG. 1 by using the semiconductor
construction assembly 23 obtained in this manner

10 will be described. As shown in FIG. 9, a structure in
‘which an adhesive layer 22 is formed on the entire
upper surface of a base plate 21 capable of forming
a plurality of base plates 21 shown in FIG. 1 is
prepared.

15 The lower surface of a grid-like -buried member 34
is adhered to a predetermined portion on the upper
surface of the adhesive layer 22. For example, the
grid-like buried member 34 is obtained by forming by
die cutting, etching, or the like a plurality of square

20 openings 34a in a sheet-like buried member 34 made of
silicon, glass, ceramic, a resin, a metal, or the like.
The grid-like buried member 34 may also be formed by
spot facing by adhering the sheet-like buried member 34
to the entire upper surface of the adhesive layer 22.

25 The lower surface of the silicon substrate 24 of

each semiconductor construction assembly 23 is adhered

to the upper center surface of the adhesive layer 22



WO 2004/ 015771 PCT/ JP2003/009958 27 in each opening 34a of the grid-like
buried nmenber 34. In this state, the upper surfaces of the buried member
34 and sewbDcowmdust7er construction assenbly 23 are al nDPCTHP2BBOMWYSH each
other. Arelatively narrowgap 5 35 is forned between the sem conductor
construction assenbly 23 and the square frame-1ike buried member 34
around the sem conductor construction assepbly 23. As shown in FIG 10, a
sealing film36 made of an epoxy resin or the like is applied by printing
or the 10 like to the entire upper surfaces of the sem conductor

[ i,ed 34 . dj ng, the inside of the
gap 35 1 thisih areh PRERipdert8sat Raseobtar gkgehilgbﬁéu%ﬁberhﬂ- )
ti 2 d [ re.covered with the sealing
FrI'm 15 36, The  tnoered Saar ngF ﬁ%?f%”gﬁhf%égggafsQPﬁeguﬁbrs@ng?EF?gﬁgng
h ' duct .
by buTT pol L Shi ng. s R P e (P PR = B e

surfaces of th@lﬁ@ﬁtcﬁmdgﬁtQitﬁ08§&BU8£hQP.asﬁeﬂg¥¥tg§e$§dﬂ§9rgwr%Sﬁ
menber 34 are exposed. In addition, the upper surface ot~ the portron of

the seali%ig filB536si fothedgsptdben StHadgent 8B88uELYSh-¥hE b LBESE,Of the
sem conduct or construction assenbly 23 and buried nenber 34, substantially

pl anari zi ng t heagmempeyuppeand@Stiserfacare Theanetl ke bhieisgahimgefi M 36 is
set. This polishing can use a | owcost, |ow precision buff because the
upper surface ofreledsentcoemicemductor construction assembly 23.
As shown in FIG. 10, a sealing film 36 made of an
epoxy resin or the like is applied by printing or the
10 like to the entire upper surfaces of the semiconductor
construction assembly 23 and buried member 34 including
the inside of the gap 35. 1In this state, the upper
surfaces of the semiconductor construction assembly 23
and buried member 34 are covered with the sealing film
15 36. The uncured sealing film 36 which covers the upper
surfaces of the semiconductor construction assembly 23
and buried member 34 is removed by buff polishing..
Consequently, as shown in FIG. 11, the upper surfaces
of the semiconductor construction assembly 23 and
20 buried member 34 are exposed. In addition, the upper
surface of the portion of the sealing film 36 in
the gap 35 is made almost flush with those of the
semiconductor construction assembly 23 and buried
member 34, substantially planarizing the entire upper
25 surface. Thereafter, the sealing film 36 is set.
This polishing can use a low-cost, low-precision

buff because the upper surface of the semiconductor
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upper surface of the copper columar electrode 32 is not polished, but

t he uncurwo 2ee@i1s5T7g fil m 36 covering the upper surfacesPCofIPL(108009958

sem conductor construction assenbly 23 and 5 buried nmenber 34 is renoved.
In order to prevent excessive polishing of the uncured sealing film36 in
the gap 35 and reduce cure shrinkage of the sealing film 36, the coated
sealing film36 may be provision- ally cuf®d by ultraviolet irradiation or
heating. If 10 the flatness is not enough due to | arge cure shrinkage of
the sealing film36 in the gap 35, application and polishing of the
seal i ng resin mapsheucepeat edseablanddhed -exanphe sPPes iSsEHA§E &% ow cost
| ow- preci sion endl ess polishing belt my be used. 15 After_a part of the
endl ess pol i shithg. cobermmep lisgnairoekes trrse, 32héd surSr é’@lérshﬁfﬂmvfbélitonm ly
cured sealing film 36 which cqovers the upper surfac of the %iconductor

construction a§@@nﬁmﬁuzgdaﬁ@aﬁﬁﬁﬁé§ilﬁeﬁ@eFogfﬁhﬁﬂ epP&ﬁﬁFif%% &5F°
Phe “upper sur PAcéeorofte COaoEsa FErOE o e P Ao ey 23 and
o111 Son, U0t el 24 S5 RROUSING Ll L, Uil 365 The Seluely narcon
(he sauare 11 QLS DULALIRIPET: St Do Mot ePndus 0 in

the gap 35 and reduce cure shrinkage of the sealing

film 36, the coated sealing film 36 may be provision-

ally cured by ultraviolet irradiation or heating. If

10 the flatness is not enough due to large cure shrinkage
of the sealing film 36 in the gap 35, application and
polishing of the sealing resin may be repeated.

As another example of polishing, a low-cost,
low-precision endless polishing belt may be used.

15 After a part of the endless polishing belt may be
formed flat, the uncured or provisionally cured sealing
film 36 which covers the upper surfaces of the
semiconductor construction assembly 23 and buried
member 34 may be planarized and polished with the flat

20 portion of the polishing belt not so as to exceed the
upper surfaces of the semiconductor construction
assembly 23 and silicon substrate 24 as a polishing
limit surface.

The relatively narrow gap 35 is formed between the

25 semiconductor construction assembly 23 and the square
frame-like buried member 34 around the semiconductor

construction assembly 23. The epoxy resin sealing film



WO 2004/ 015771 PCT/ JP2003/009958 29 36 is filled in the gap 35. Conpared
to the absence of any buried nmenber 34, the anmount of sealing film 36 can
be reducewolxgostieTnol ume of the buried nenber 34. As aPCegRRaoj3/oadass stress
by shrinkage in curing the 5 epoxy resin sealing film 36 can be reduced,
thus preventing warpage of the base plate 21. At the end of the polishing
step shown in FIG 11, a first upper insulating film37 is fornmed on the
entire upper surfaces of the sem conductofconstruction 10 assenbly 23,
buried nenber 34, and sealing film36 which are alnost flush with each
other, as showmn in FIG 12. The first upper insulating film37 is nade of
phot osensi ti ve 3goliyd Miidd,edphict ddensiam - p@l%ﬁ%a’?&lt@e apencssadsiti ve
epoxy resin, 15 a photosensitive novol ac resin, a hotosen3|t|ve

acryl i c spiro- Grvh&vgsiest megsiay, %dtfh@rmmﬁ&fa%%}l% ISR dry film
Thi s al S0 appl 8 'Qeé“tqﬁaéc@f;@a%q% ki @%ﬁ% ] M 41 and 20
forred by coat Fifg e AL priR (g SS OFoh TGS e Bt 1 o7 r%elawo% ey be
22?£ggbgghg¥gpt ég%bpg{%%ggféﬁgjﬁf%aéég%% %gﬁbﬁg%pﬁ#%g%kpg15&#22330522t32

e ek Sy S L A Lo e on e entie
At the end of the polishing step shown in FIG. 11,
a firsf upper insulating film 37 is formed on the
entire upper surfaces of the semiconductor construction

10 assembly 23, buried member 34, and sealing film 36
which are almost flush with each other, as shown
in FIG. 12. The first upper insulating film 37 is
made of photosensitive polyimide, photosensitive
polybenzoxazole, a photosensitive epoxy resin,

15 a photosensitive novolac resin, or a photosensitive
acrylic spiro-ortho-ester resin, and formed into a dry
film. The dry film is laminated by a laminator to form
the first upper insulating film 37. This also applies
to the second and third upper insulating films 41 and

20 44 (to be described later). The first upper insulating
film 37 may be formed by coating such as printing.

Openings 38 are formed by photolithography at
portions of the first upper insulating film 37 that
correspond to the upper center surfaces of the columnar

25 electrodes 32. As shown in FIG. 13, a first lower
metal layer 3%9a is formed on the entire upper surface

of the first upper insulating film 37 including the
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el ectrodes 32 that are exposed via the openings 38. A plating resist film
55 is fowoedi#marpatterned on the upper surface of thePCiJPsw3hevssy netal
| ayer 39a. Thus, openings 56 are 5 fornmed in the plating resist film55 at
portions corresponding to the formation regions of the first upper
distribution wires 39. Copper is electroplated wusing the first |ower netal
| ayer 39a as a plating current path, thef@by fornming first upper metal

| ayers 10 39b on the upper surfaces of the portions of the first | ower
metal layer 39a in the openings 56 of the plating resist film55. Then,
the plating respperf shmf56essoffethed codnanaunséeessadysSpdet ithas &t he
first lower netal layer 39a 15 are etched away using the first _upp nmet al
| ayers 39b as axpaskd AdashbenopPrnEngs 34 tﬁepééﬁﬂP6n§e§ﬂsﬁh§l P1ﬁ§t | oner

nmetal layers 39 remain only bel ow the flrst upper % y%é% 39b. The
r emai ni ng f|rsﬂSIéWGmednéﬂdlPB§$§F§6§9§naﬁBetH@pﬁFr§Pr BG&r OfetBF 1 ayers 20

39b fornmed on the entire upper suyrface first Iomer tal |ayers
39a fornlflrstf&ﬁﬁér1°&ﬁ§tﬂﬁﬁﬁt|&ﬁﬂﬁr §§a39 Qﬁg S¢hORTHA é%e © a second
upper insulating photosen5|t|ve ol_yi ghe like 25
is forne& and 5&F@€ﬁné& %Hetﬁg'gﬁpﬁkgeﬁd g%eaﬁf O%% % Fst upper

Iogzlrjl: ﬁ;lsnng ;lrg:] %Zfels?)%ln%dl L h%h | rf%trmatfﬂ%%r %'g‘itolh'sbl(')tf (%'Plev“frlei%t:gg Thus,

upper distribution wires 39. Copper is electroplated
using the first lower metal layer 3%a as a plating
current path, thereby forming first upper metal layers
10 39b on the upper surfaces of the portions of the first
lower metal layer 39a in the openings 56 of the plating
resist film 55.
Then, the plating resist film 55 is peeled, and
unnecessary portions of the first lower metal layer 3%9a
15 are etched away using the first upper metal layers 39b
as a mask. As shown in FIG. 14, the portions of the
first lower metal layers 39 remain only below the first
upper metal layers 39b. The remaining first lower
metal layers 39a and the first upper metal layers
20 39p formed on the entire upper surfaces of the
first lower metal layers 39a form first upper
distribution wires 39.
As shown in FIG. 15, a second upper insulating
film 41 made of photosensitive polyimide or the like
25 is formed and patterned on the entire upper surface of
the first upper insulating film 37 including the first

upper distribution wires 39. Thus, openings 42 are



WO 2004/ 015771 PCT/ JP2003/ 009958 31 formed at portions of the second upper
insulating film 41 that correspond to the connection pads of the first
upper di swoi2oua1sT7iwi res 39. A second | ower netal | ayerCE3a2603/04%58red by
el ectroless plating on the 5 entire upper surface of the second upper
insulating film4l including the connection pads of the first upper
distribution wires 39 that are exposed via the openings 42. A plating
resist film57 is formed and patterned 1®'on the upper surface of the
second | ower netal layer 43a. In this case, openings 58 are fornmed in the
plating resist film57 at portions corresponding to the formation regions
of the second gppreddiast pbbutbna oWi tke 48comdppepreisinbudéeEdpPateédmusi ng
the second 15 | ower netal |ayer 43a as a plating current path, _formng
second upper netakhhayepsrd8bond thetbppeprnegifiapesadf PhetBBcdhdSFower
metal |ayers 43a in the openings 58 of the plating resist fi% 57. The

pl ating resi st uppem 8isksibusied, wargs28%unnec88sary pBFEFoRETEf t he second
| ower netal |ayer 43a are etched away_using.the s c%nd upper, metal |ayers
43b as a mask. LAyeghéwa g ﬁPG@e§6PYtﬁé965Fg#8ﬁ§ Bf-2ttRe 5 cGRE 1 over netal

Forai ni NG SecORBLAEY DRBFINEUARSCayBE $35 SRGCTHe "CBSGnA GDREr Adtal | ayer
gggoagrggge?n %Q?mp%qeﬁn%ﬂ%kﬁ%ﬁst%k %%%ne%%&%ﬂdp%%@egfn%kglfh@%%r 43a form
upper distribution wires 39 that are exposed via the
openings 42.
A plating resist film 57 is formed and patterned

10 on the upper surface of the second lower metal layer
43a. In this case, openings 58 are formed in the
plating resist film 57 at portions corresponding to
the formation regions of the second upper distribution
wires 43. Copper is electroplated using the second

15 lower metal layer 43a as a plating current path,
forming second upper metal layers 43b on the upper
surfaces of the second lower metal layers 43a in the
openings 58 of the plating resist film 57.

The plating resist film 57 is peeled, and

20 unnecessary portions of the second lower metal layer
43a are etched away using the second upper metal layers
43b as a mask. As shown in FIG. 16, the portions of
the second lower metal layers 43a remain only below the
second upper metal layers 43b. The remaining second

25 lower metal layer 43a and the second upper metal

layer 43b formed on the upper surfaces of the

second lower metal layer 43a form second upper
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FIG 17, a third upper insulating film 44 made of photosensitive polyimde
or the |iwe 2e&t/016nned and patterned on the entire uppePCIUPtmMB/@0%9$8 t he 5
second upper insulating film4l including the second wupper distribution
wires 43. Openings 45 are fornmed at portions of the third upper insulating
filma44 that correspond to the connection pads of the second upper
distribution wires 43. Solder balls 46 aré2formed 10 in and extended from
t he openi ngs 45, and connected to the connection pads of the second upper
distribution wres 43. As shown in FIG 18, the three insulating filns

44, 41, and 37 ditHeihutiiech nemssr 434, the adhesive 15 layer 22,.and the
base plate 21 are cut between adjacent sem conductor constructjon
assenblies 23 to obkwaiFhawrpl i a‘%lici-y bt oo HRRAT deviEeat SHown i

FIG 1. In the obtained sem conductor device, the first égtlower met al

| ayer 39a and f44 ftadprdr Bt q%l@@om S ddhedtsd 1% the

columar electrode 32 of_ th ond cib%)r onstructl on _as errbl Z&ﬁ%re
formed by el ect¥dtes L4t &3 L6 R L tT B 1S G

cecond Lger ?Eéeacl%wﬂéﬁ{aeé‘%%%ﬁ% SR g B, A oo
are formed by glectrel &S5l @l %i(Ls s&y.tted;s&ggnga&wﬁcgr%@éd%
portions of the third upper insulating film 44 that
correspond to the connection pads of the second upper
distribution wires 43. Solder balls 46 are formed
10 in and extended from the openings 45, and connected
to the connection pads of the second upper distribution
wires 43.
As shown in FIG. 18, the three insulating films
44, 41, and 37, the buried member 34, the adhesive
15 layer 22, .and the base plate 21 are cut between
adjacent semiconductor construction assemblies 23 to
obtain a plurality of semiconductor devices shown in
FIG. 1.
In the obtained semiconductor device, the first
20 lower metal layer 39a and first upper metal layer 39b
which are connected to the columnar electrode 32 of the
semiconductor construction assembly 23 are formed by
electroless plating (or sputtering) and electroplating.
The second lower metal layer 43a and second upper metal
25 layer 43b which are connected to the connection pad of
the first upper distribution wire 39 are formed by

electroless plating (or sputtering) and electroplating.
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sem conduct or construction assenbly 23 and the first upper distribution
wire 39, woadoednasfiir st upper distribution wre 39 and tPha/JezwaneIsgpper
distribution wire 43 can 5 be electrically connected wi thout bonding. In

t he above manufacturing nethod, the grid-like buried nenber 34 and a
plurality of sem conductor construction assenblies 23 are arranged and
adhered to the adhesive |ayer 22 on the base plate 21. The 10 sealing film
36, the first, second, and third upper insulating filnms 37, 41, and 44,
the first'and second |ower netal |ayers 39a and 43a, the first and second
upper metal | ayeesc3Ybmnad ¢Bbctandet B2 6l Hee Bamisorduche® forned at once
for a plurality of sem conductor 15 construction, assenblies 23. After that,
the resul tant cetstctugbéonsasaembhyo2d pher APet §16FCseRPEBnduct or  devi ces.
This can sinplify the manufacturing prqcess. A g%urality of seﬁigonductor
construction dssenbbnEsoR3winA BE:t PRASERRr E4TFbgUPREF i PhEERB Hb3%e 20

late 21, which I inplify t facturi . t
Gi 2 of 1o basspl apespd FEeBrLoBBNSPRAL, CERLTLPARGPE: TLyE: dt EAR be
har ed dl f th t ' f. a. - devi to b
Tanuf act ared. 98 ALGEENRG LY PRETAD60S RARIPALt Arl ag Het hoo. as . shown in
F1G 9. a CSP type semeonduslel ne@Rstictelloly Rine! Xned favingihe

distribution wire 3

buried member 34 and a plurality of semiconductor
construction assemblies 23 are arranged and adhered
to the adhesive layer 22 on the base plate 21. The

10 sealing film 36, the first, second, and third upper
insulating films 37, 41, and 44, the first and second
lower metal layers 39a and 43a, the first and second
upper metal layers 39%b and 43b, and the solder balls 46
are formed at once for a plurality of semiconductor

15 construction assemblies 23. After that, the resultant
structure is cut into a plurality of semiconductor
devices. This can simplify the manufacturing process.

A plurality of semiconductor construction

assemblies 23 can be transferred together with the base

20 plate 21, which can also simplify the manufacturing
process. If the outer size of the base plate 21 is set
constant, the transfer system can be shared regardless
of the outer size of a semiconductor device to be
manufactured.

25 According to the above manufacturing method, as
shown in FIG. 9, a CSP type semiconductor construction

assembly 23 having the distribution wire 31 and



WO 2004/ 015771 PCT/ JP2003/ 009958 34 col umar electrode 32 is adhered onto
the adhesive |ayer 22. The cost can be reduced in conparison with a case
wher ei n awgenew@bs77seni conduct or chip prepared by form RGTUIRZ06/00MECE i ON
pad 25 and insulating film26 on 5 the silicon substrate 24 is adhered
onto the adhesive |ayer 22, and a distribution wire and columar el ectrode
are fornmed on a sealing filmaround the s E1conductor chip. For exanple,
when the base plate 21 before cutting 10 75 alnost circular with a _
predeterm ned size, like a silicon wafer, formation of a distribution wire

hi p adhored onte: Pha o heer b, & 28 MRt eachlt P b adkesiHg ar e, In

chi p adhered onto the adhesrve TI'ayer

ot her words, 153%{grnpgberrQf g§gge§§£ngec %&ﬁcgﬁi%ﬁgﬁéﬁéggﬂﬁgﬁféﬁ ses due

to lowdensity processing, resulting in a ost. To

Lhe contrary, i hes alugo RN gChuE4 1Gse IELDOS . PSS EOINCL OF eyl ce 1

built up after the 20 CSP type Sem conduct or consfruc

havi ng the di stfohuth@ntié reosde@ndog OpsaMAS &ﬁ@ciﬁ§9fa§£n%5fiﬂgh§éqgﬁontO
t he adhesive |ayer 22. Although the nunber of processes Increases, e

efficiency is hilgh sbetemseswbsthighe dBOSI & yadhiOEES SbRE Uphd Oacﬁx%ﬂfk&éon of
25 the columar electrode 32. Even considering an increase in the nunber
of processes, theventa?, cozd xahistbeibediwediire and columnar
electrode are formed on a sealing film around the
semiconductor chip.
For example, when the base plate 21 before cutting

10 is almost circular with a predetermined size, like
a silicon wafer, formation of a distribution wire and
columnar electrode on, €.d., a sealing film around
a semiconductor chip adhered onto the adhesive layer
22 increases the processing area. In other words,

15 the number of processing chips per operation decreases
due to low-density processing, resulting in a low
throughput and high cost.

To the contrary, in the above manufacturing
method, a semiconductor device is built up after the

20 CSP type semiconductor construction assembly 23 having
the distribution wire 31 and columnar electrode 32 is
adhered onto the adhesive layer 22. Although the
-number of processes increases, the efficiency is high
because of high-density processing up to formation of

25 the columnar electrode 32. Even considering an
increase in the number of processes, the total cost can

be reduced.



WO 2004/ 015771 PCT/JP2003/009958 35 In the first enbodi nent, the sol der
balls 46 are arrayed in a matrix corresponding to the entire

sem conduwO@oo4eamMr uct i on assenblies 23 and buried nemroEIP393/0Mas8 sol der
balls 46 nay be arranged in 5 only a region above the buried nenber 34
around the sem conductor construction assenbly 23. In this case, the

sol der balls 46 may be arranged not entirely around the sem conductor
construction assenbly 23 but on only one three sides out of the four
sides of the 10 sem conductor construction assenbly 23. In this case, the
buried nmenber 34 need not be shaped into a square frame, and nmay be
arranged on only sidés bhewhitfttaabodbnee, bahessabdarebattangéd. The
buried nenber 34 may be formed by printing, transfer, nolding, or the
like, 15 or may2he dbragedaitedr PRl LonFRbratRRILIRONS? r et i Ml BRsenbl i es

23 are arrayed on the base plate 21. Another e | e t he nmet hod of
manuf act uri ng t%@nl%%%@%%Fﬂgc?%?SEEQ?ﬁ%p%h%%ﬁ?%? %igg 4 PEEL eI pl ai ned.
As shown in FIG 19 trugture jn i ch, an, adhesive 20 |ayer 61 forned
from an uItravi%ﬁ%&é£3? ng ?%s%%i%eyg%%£+?i%§:%%%ég?v%rgﬁ%é?do+nthe li ke
| s adnered ont o, {he, entilg, upper. studase, ofaanatber base plagefo formed
froman ultravidrel Trandnission ?ransparen resin plate, glass plate, or

he ! e e Bl Bl sl st 2 heieg, ont
manuf act uring stgPsssNQYR HbR1FEGEs Ral%d 7arranged not entirely around
the semiconductor construction assembly 23 but on
only one or three sides out of the four sides of the
10 semiconductor construction assembly 23. 1In this case,
the buried member 34 need not be shaped into a square
frame, and may be arranged on only sides on which the
solder balls 46 are arranged. The buried member 34 may
be formed by printing, transfer, molding, or the like,
15 or may be formed after the semiconductor construction
assemblies 23 are arrayed on the base plate 21.
Another example of the method of manufacturing the
semiconductor device shown in FIG. 1 will be explained.
As shown in FIG. 19, a structure in which an adhesive
20 layer 61 formed from an ultraviolet curing pressure
sensitive adhesive sheet or the like is adhered onto
the entire upper surface of another base plate 60
formed from an ultraviolet transmission transparent
resin plate, glass plate, or the like, and the base
25 plate 21 and adhesive layer 22 are adhered onto the
upper surface of the adhesive layer 61 is prepared.

After manufacturing steps shown in FIGS. 9 to 17,



WD 2004/ 015771 PCT/ JP2003/ 009958 36 the three insulating films 44, 41, and
37, the buried nenber 34, the adhesive |ayer 22, the base plate 21, and

t he adheswoeod41617161 are cut without cutting the basePpraPz08009956 shown
in FIG 20. The lower surface 5 of the base plate 60 is irradiated with
ultraviolet rays to cure the adhesive |layer 61. The adhesion properties
of the adhesive layer 61 to the |lower surface of the cut base plate 21

t hen degrade. Pieces on the adhesive |ayet®61 are peel ed and picked up one
10 by one to attain a plurality of sem conductor devices shown in FIG 1.
According to this manufacturing nethod, individual sem conductor devices
on the adhesi vehtaybere6linselnbtiingsépamat é4,i Aly hanst 8fe ShewhRuirAdefl G 20,
and can be 15 peel ed and picked up one by one in nounting onto a_circuit
board (not shomehbeit Béut thei agharyver dpvedediecated PassobRets 21/

sem conductor device.. After the adhesive [ayer 61 which exists, on the
upper surface ehd the Bdbespiat é286rakd éé&r&ﬁ s Wit h&&ﬁe§?%ﬁlﬁﬁoﬁgﬁty is 20

peel ed, the base plate 60 can be reuseq. t he out ize of t ase
plate 60 is seba§6n§ﬂéﬁ?,6Phea§r§h§W8rlns%&@énﬁgan EEGSESWE& F@éggggess of
the outer size of sem conduct or. device_taq. C .Fgr..exanpl e, a
gener al éicingoﬁaﬁgewﬁﬁéﬁ Ps 328 éQp&ﬁdé&rﬁﬁlggﬁgsggé%sg#&%%ﬁ'nggr dgEice

Can B ueed TaaISEr R B8, el R Bt e aver - need
properties of the adhesive layer 61 to the lower
surface of the cut base plate 21 then degrade. Pieces
on the adhesive layer 61 are peeled and picked up one

10 by one to attain a plurality of semiconductor devices
shown in FIG. 1.

According to this manufacturing method, individual
semiconductor devices on the adhesive layer 61 are not
separated in the state shown in FIG. 20, and can be

15 peeled and picked up one by one in mounting onto
a circuit board (not shown) without using any tray
dedicated to mount a semiconductor device. After the
adhesive layer 61 which exists on the upper surface of
the base plate 60 and degrades in adhesion property is
20 peeled, the base plate 60 can be reused. If the outer
size of the base plate 60 is set constant, the transfer
system can be shared regardless of the outer size of
a semiconductor device to be manufactured.
For example, a general dicing tape which is
25 expanded to remove a semiconductor device can be used

as the base plate 60. In this case, the adhesive layer

need not be made of an ultraviolet curing material.



WO 2004/ 015771 PCT/ JP2003/ 009958 37 The base plate 60 may be renoved by
polishing or etching. Still another exanple of the nethod of manufactur-

i ng the swoioovdsrtior device shown in FIG 1 will be 5 explazeosdoosssn this
manuf acturing nethod, after the manufacturing step showmn in FIG 12, the
first lower netal layer 39a is fornmed by electroless plating of copper on
the entire upper surface of the first upper insulating film 37 including

t he upper surfaces of 10 the colummar el efrodes 32 that are exposed via
the openings 38, as shown in FIG 21. Copper is electro- plated using the
first lower nmetal layer 39a as a plating current path, thereby formng a
first upper nehal bheeneiliadr bayeny3de ormoNedehti Peldppends@iface 15 of
the first lower nmetal layer 39a. Resist filns 62 are patterned at portions
of the upper serkthdegef the first.upper netal formation |ayer 39c that
correspond to first upper distribution wire formation regions._ Unnecessar
portions of the firs$itiddpemordrey emden®d dhg RrdhosHe ﬁ‘lfmf‘ﬁ'aﬁr{qro—wer Y
metal |ayer 39a are_ etched away using the resist .fil 6 as j %ask. As
shown in FIG 229 tthe FieRdCongpstodi SEVitsEt iSO W rés “3§ - refai 2 only bel ow

Second ugper 25XELSHAESLT O WSS TR IRY D P ABS TRt R e of mat i on
met hod.  The ba?nealn%f%tc%uzrjinsgh%vi%ﬂ nsh'f)lw% i% %{Ié.h%ﬁa%e first lower
metal layer 39a is formed by electroless plating of
copper on the entire upper surface of the first upper
insulating film 37 including the upper surfaces of
10 the columnar electrodes 32 that are exposed via the
openings 38, as shown in FIG. 21. Copper is electro-
plated using the first lower metal layer 3%a as a
plating current path, thereby forming a first upper
metal formation layer 39c on the entire upper surface
15 of the first lower metal layer 39a. Resist films 62
are patterned at portions of the upper surface of the
first upper metal formation layer 39c that correspond
to first upper distribution wire formation regions.
Unnecessary portions of the first upper metal
20 formation layer 39c and first lower metal layer 3%a are
etched away using the resist films 62 as a mask. As
shown in FIG. 22, the first upper distribution wires 39
remain only below the resist films 62. After that, the
resist films 62 are peeled. The second upper
25 distribution wires 43 may be formed by the same
formation method.

The base plate 21 shown in FIG. 9 or the base



WO 2004/ 015771 PCT/ JP2003/ 009958 38 plate 60 shown in FIG 19 may be
shaped into a tray. That is, the base plate is shaped into a saucer in

whi ch a rwogi2oew/abene t he sem conductor construction as®eErPL®IIBI5%re
arrayed is recessed fromthe 5 periphery. A netal |layer for a plating
current path is formed on the upper surface of the tray-shaped base plate
at the periphery around the regi on where the sem conductor construction
assenblies 23 are arrayed. The netal layet® for a plating current path and
a lower 10 netal layer (39a or 43a) for a plating current path are
connected by a conductive nenber, and electroplating is performed. In this
case, if the owpkartsige gHowvmeln rBIG. | 59 deay greoskaped abtot detBave

manuf acturi ng apparatus can be efficiently used even for sem conductor
devices 15 to Beabahef dehareSatPHiEe et enthapoesintEi # stawpeir fHation to
Fi rst Enbodinent%%én t he nmpnuf acturi stﬁg,shqgn {n FIG., 9, .the

adhesi ve | ayer s"B5CHra Foyhl Wt Rt IovRP o RARetob CORREERFF LR
substrates 24 of t%@bfenicggductor 20 cgnstruction @Sfenblg 23 and the

| oner surface ofS% betied MemberT3%SIThe hehedfSe TAYRr % is adhered to

predetery ned RoLLonseon, ey upber, syLlace o thebapccuplale 2yt s

case, a sen co ce ‘can be tarned . rcation
TRt o o «2i¢ Bk 3y L ek epUEAARETL ol Moy esem el o 1
silicon substrate 24 L€ the periphery around the region where the
semiconductor construction assemblies 23 are arrayed.
The metal layer for a plating current path and a lower
10 metal layer (39a or 43a) for a plating current path are
connected by a conductive member, and electroplating is
performed. In this case, if the outer size of the tray
is designed constant, the same manufacturing apparatus
can be efficiently used even for semiconductor devices
15 to be manufactured at different sizes.
(First Modification to First Embodiment)
.In the manufacturing step shown in FIG. 9, .the
adhesive layers 22 are formed on the lower surface
of the silicon substrates 24 of the semiconductor
20 construction assembly 23 and the lower surface of the
buried member 34. The adhesive layer 22 is adhered to
predetermined portions on the upper surface of the base
plate 21. 1In this case, a semiconductor device can be
obtained as the first modification shown in FIG. 23 of
25 the first embodiment of the present invention.

In the obtained semiconductor device, for example,

the lower surface of the silicon substrate 24 is



WD 2004/ 015771 - PCT/ JP2003/ 009958 39 attached to the upper surface of the
base plate 21 via the adhesive |ayer 22. The side surface of the silicon
substr at ewbfoowo1stve | +ke is bonded to the upper surfacecofiredogoiase pl ate
21 via the sealing film36. 5 The bonding strength of the sem conduct or
construction assenbly 23 and buried nmenber 34 to the base plate 21 can be
increased to a certain degree. (Second Modification of First Enbodi nent)
FIG 24 is a sectional view showing a sed%on- 10 ductor devi ce according
to the second nodification of the first enbodi nent of the present
invention. This sem conductor device is different fromthe sem conductor
devi ce shown ifcFiced th the abhsencsuoface hef bake prae eobatant adhesi ve
| ayer 22. 15 In manufacturing the sem conductor device according to the
second nodi f i cataotht cadhes ive stayenbadi nefee $hée padelpratet 2483nd
adhesive layer 22 are renoved by polishing, etching, or the like af%er
thé sol der bal ss1#€onr substnede 4% @holhei ALEFGS 195098 The FhF edPPe
insulating filns 44, 41, and 37 and_the igriedt nber. 34 a e, 6ut bet ween
adj acent seni cowdfieeerof cbhstpatei Bhahesdhbliesths, Soptardi hg'S pfarality
of sem conductor devices shown |n Fl 24. The ohtalned 'ﬁegg ctor
devi ce does nth@oEﬁPﬁéﬁgaﬁ§r%%§EﬂpPgt h?SSﬁTlgﬂaggghggi38ﬁ$g§er g, and
can be nade |over in, pLofils. (¥0;2903L08R4734PCY ¢h20836R089a8e 21
can be increased to a certain degree.
(Second Modification of First Embodiment)
FIG. 24 is a sectional view showing a semicon-
10 ductor device according to the second modification
of the first embodiment of the present invention.
This semiconductor device is different from the
semiconductor device shown in FIG. 1 in the absence of
the base plate 21 and adhesive layer 22.
15 Tn manufacturing the semiconductor device
according to the second modification to the first
embodiment, the base plate 21 and adhesive layer 22
are removed by polishing, etching, or the like after
the solder balls 46 are formed, as shown in FIG. 17.
20 The three insulating films 44, 41, and 37 and the
buried member 34 are cut between adjacent semiconductor
construction assemblies 23, obtaining a plurality of
semiconductor devices shown in FIG. 24. The obtained
semiconductor device does not comprise any base plate

25 21 and adhesive layer 22, and can be made lower in

profile.



40 (Third Mdification of First Enbodi nent After the base plate 21 and

adhesi ve | ayer

| ower suwbhaoew016f71t he silicon substrate 24, buried nenPemr/JB2003/B0%sxd

22 are renoved by polishing, etching, or the like, t

sealing film36 are appropriately polished. The three insulating fi
41, and 37 and the buried nenber 34 are cut between adj acent semni conductor
construction assenblies 23, obtaining a phy ality of sem conductor

shown in FIG 25 according to 10 the thir

dification to the first

he
| s 44,

devi ces

enbodi mrent of the present invention. The obtai ned sem conductor device

can be made nuch

e solder balls 46 are forned,

in. file. Befor h
t he base plate(aéggﬁgMéaﬁgig§ lgﬁyg g%%ﬁ%yEﬁgoﬁéﬁ%UEH by 15 poli shing,

i ik t f s of the silicon
Substrate 24 buri od®thEhnSRESatkNRIEES Phoirt AHBESLTE SpHFOpRarERy

[ d, dth
nsulating 111 necda g1y R S R anaeeheedlr Pt e nbbre 34ty BEbLt

hr ee

bet ween adjaCGn&ur§§8@§°@§”€ﬁQrsf?%?%éug%ﬁgﬁrgﬁéeg?liﬁﬁfggd LEQULLNS

Modi fication of First Enmbodiment)
sem con- ®luct or afl@vi €81 26§ or diMg3 b 0atbeafou

is a sectfona

Vi ew 'show hg’ a

hi gpdi i 6311 OReq25 $P.the

& .
first enbodi ment of the present invention. I's sem conductor device is

di fferent from thecesenseDaducyofiteyi £&, shoynahd ¥ Gnd R that;@gheat WO
2004/ 015771 PCT/ JP2003/ 009958

10

15

20

25

member 34 are cut between adjacent semiconductor
construction assemblies 23, obtaining a plurality of
semiconductor devices shown in FIG. 25 according to
the third modification to the first embodiment of the
present invention. The obtained semiconductor device
can be made much lower in profile.

Before the solder balls 46 are formed, the base
plate 21 and adhesive layer 22 may be removed by
polishing, etching, or the like. (If necessary, the
lower surfaces of the silicon substrate 24, buried
member 34, and sealing film 36 are appropriately.
polished.) Thereafter, the solder balls 46 may be
formed, and the three insulating films 44, 41, and 37
and the buried member 34 may be cut between adjacent
semiconductor construction assemblies 23.

(Fourth Modification of First Embodiment)

FIG. 26 is a sectional view showing a semicon-
ductor device according to the fourth modification
to the first embodiment of the present invention.
This semiconductor device is different from the

semiconductor device shown in FIG. 1 in that a heat



41 dissipation netal layer 63 is adhered to the |ower surface of the
adhesi ve layer 22. The netal layer 63 is nmade of, e.g., copper foi
several twp2gemais771t hi ckness. 5 In manufacturing the se®ctarzivsdevsdevi ce
according to the fourth nodification to the first enbodi ment, the base
plate 21 is renoved by polishing, etching, or the |ike after the sol der
balls 46 are forned, as shown in FIG 17. The netal layer 63 is 10 adhered
to the entire lower surface of the adhesi & |ayer 22. The three insulating
films 44, 41, and 37, the buried nmenber 34, the adhesive |layer 22, and the
nmetal |ayer 63 are cut - between adjacent sem conductor construction
assenbl i es 23, ddbtsdipritrigna mitarlallistyerof63 1% seficdeddict dheddwweds shown in
FIG 26. The adhesive |ayer 22 may al so be renoved by polishing, etching,.
or the like. (Isfunfecsssdr thet welhesiveodayesuracedhst M@ lsiliayéen Sbstrat e
24, buried nmenber 34, and sealing film 36 are appropriately. 20 polished.)
The netal | ayerisedassy dfe soereFAPIhEoloisvedirlf 468 B the silicon
substrate 24, buried nmenber 34, and sealing film36 via a new adhesive
|l ayer. (Fifth M5digES-on of First Enbodinment) 25 FIG 27 is a sectional
vi ew showi ng a sem con-_ duct or,_ devi CQL_[ accor di ng {9 the fi nodi fication

n on

to the fixst enmbodi meht™"HFEHE BretEntls & .u%]’chg%‘}%éf%??l

PCT/JPZOOS/OOQ%E%@rding to the fourth modification to the first

embodiment, the base plate 21 is removed by polishing,
etching, or the like after the solder balls 46 are
formed, as shown in FIG. 17. The metal layer 63 is

10 adhered to the entire lower surface of the adhesive
layer 22. The three insulating films 44, 41, and 37,
the buried member 34, the adhesive layer 22, and the
metal layer 63 are cut between adjacent semiconductor
construction assemblies 23, obtaining a plurality of

15 semiconductor devices shown in FIG. 26.

The adhesive layer 22 may also be removed by
polishing, etching, or the like. (If necessary, the
lower surfaces of the silicon substrate 24, buried
member 34, and sealing film 36 are appropriately

20 polished.) The metal layer 63 may be adhered to the
lower surfaces of the silicon substrate 24, buried
member 34, and sealing film 36 via a new adhesive
layer.

(Fifth Modification of First Embodiment)

25 FIG. 27 is a sectional view showing a semicon-

ductor device according to the fifth modification

to the first embodiment of the present invention.



42 This sem conductor device is different fromthe sem conductor device
shown in FIG 1 in that the sizes of the openings 38 and 42 of the first
and secomaioup@kris7iinsul ating filnms 37 and 41 are m ni m Ped/Jaed3nevesd ands 5
of the first and second upper distribution wires 39 and 43 on the openings
38 and 42 are minimzed. For exanple, the first upper distribution wire 39
is directly bonded onto the columar electrode 32 by plating. The opening
38 of the first upper insulating 10 film%¥ is strong enough as far as the
opening 38 has a 10 gm X 10 4m square area or the same circular area. The
size of the opening 38 of the first upper insulating film 37 can be

m ni ni zed, andThbe kamndcohdutherfdesicapperddferebit f6amwEhe 39 on the
opening 38 15 can be mnimzed. According to the fifth nodification to the
first enbodi neaticbhéuctskzesvatet AbougpeARn§EG381laklt BDabf LhReS1Z8P r st
and second upper insulating filnms 37 and 41 can_ be m nim zed. .The | ands of
the first and s&cthd oppeingd dBserfbdRi 6h WeediZ§tartdasesRP,EhEPBEENI ngs

38 and 42 can be mnimzed. The_areas occupied by.the first. an cond
upper di stributhehlacies 391BFd3432REn4 earFeH&Béﬁ?z §eﬁn9fEPﬁegﬁﬁﬁger of

2524 of 5t he- sei EBRAGAESE GORSPPAEPRoNOREcmry P20 ctntr Y4458, ond veral |
sem conductor device, ¢an be  dounshzedy WO 20044013413 HCT/ JP2003/ 009958
For example, the first upper distribution wire 39
is directly bonded onto the columnar electrode 32 by
plating. The opening 38 of the first upper insulating
10 film 37 is strong enough as far as the opening 38 has
a 10 um X 10 um square area or the same circular
area. The size of the opening 38 of the first upper
insulating film 37 can be minimized, and the land of
the first upper distribution wire 39 on the opening 38
15 can be minimized.
According to the fifth modification to the first
embodiment, the sizes of the openings 38.and 42 of the. .
first and second upper insulating films 37 and 41 can
be minimized. The lands of the first and second upper
20 distribution wires 39 and 43 on the openings 38 and 42
can be minimized. The areas occupied by the first and
second upper distribution wires 39 and 43 can be
reduced. Even if the number of connection pads 25
(i.e., columnar electrodes 32) on the silicon substrate
25 24 of the semiconductor construction assembly 23

increases, the overall semiconductor device can be

downsized.



43 (Sixth Mdification of First Enbodinent) FIG 28 is a sectional view
showi ng a sem con- ductor device according to the sixth nodification to

t he firstwerbediiaemt of the present invention. 5 This secraendsotvss devi ce
is different fromthe sem conductor device shown in FIG 1 in that the
upper distribution wire is formed fromonly one layer, i.e., the first
upper distribution wire 39 and part of the distribution wire 31 of the
sem conduct or construction 10 assenbly 234Ps designed as a cross
distribution wire. Wen the protective film27 of the sem conductor
construction assenbly 23 has a margin for the area, a distribution wire 31A
whi ch is not cqsﬂad:thewotdoftllq:@tl@@nl@éctﬂl@mtpélmbzglm§nftdrrred on the
protective film27. 15 Columar el ectrodes 32A are fornmed at, the two ends
of the distributionBiiG.e 281As Fhedqtismadpydew dominsud &?%9%1'39 is

connected to the.columar electrodes 32A and the ori al ummar
el ectrode 32, dﬁ;@,tmrngletvraré:ed|a§[qqr§u{qgoﬁo\mt|h§ SEX hnl‘“t? 1éF s 20
distribution wire. This can decrease .the nber pper |str|but|on

wires. (Sevent FOMSES ifddiS 0RO RIRY Efo Wrﬁ%seﬁtelnyﬁq 5%’ 'sect i onal

vi ew show ng a em con- duct or, devjce accord to venth nodification
25 to the firsth dglrcﬁcﬂ'ﬁe VesEnt S nve elr(?r?@%]rlsogn sem conduct or

device is dlfferent t ar c t hat
t he WO 2004/ OISS'F?]]:_L fleég.gggqs%%%% Qh 8 %@P"x‘f‘hdtﬂ ’dﬂe uﬁbérn

distribution wire is formed from only one layer, i.e.,
the first upper distribution wire 39 and part of the
distribution wire 31 of the semiconductor construction
10 assembly 23 is designed as a cross distribution wire.
When the protective film 27 of the semiconductor
construction assembly 23 has a margin for the area,
a distribution wire 31A which is not connected to the
connection pad 25 is formed on the protective film 27.
15 Columnar electrodes 32A are formed at the two ends
of the distribution wire 31A. The first upper
distribution wire 39 is connected to the.columnar
electrodes 32A and the original columnar electrode 32,
forming the distribution wire 31A into as a cross
20 distribution wire. This can decrease the number of
upper distribution wires.
(Seventh Modification of First Embodiment)
FIG. 29 is a sectional view showing a semicon-
ductor device according to the seventh modification
25 to the first embodiment of the present invention.
This semiconductor device is different from the

semiconductor device shown in FIG. 1 in that the



44 first upper insulating film37 is omtted, the sealing film36 is
swell ed fromthe upper surfaces of the sem conductor construction assenbly
23 and buwpDedos/areber 34 around the gap 35, and the fir CTUPP®BE/0E9ISS
distribution wire 39 is fornmed on the upper surfaces of the swelling
portion, sem conductor construction assenbly 23, and buried nmenber 34. In
this case, the sealing film36 is fornmed using a netal nmask or by screen
printing. 10 (Eighth Mdification of Firsi4 Enbodi nent) In the seventh
nodi fication to the first enbodinent, the uncured or provisionally cured
sealing film36 which slightly swells fromthe upper surfaces of the
senm conduct or £bnstruspéoniassbabiyg28iknd315ipupnelitadnbehe3deatddd t he
gap 35 may be renoved by buff polishing or the like. In this case, a
seni conduct or fevinc@6showawehlEiGEirgn tbeorEPay FBrfefeseP§hthenodification
to the first enbodiment of the gresent i nvention ggn be obtained. 20
(Ni nth Modifi caendaopfuFtest CERBHENAEAPY EFELTREY| €3a2REcPPEASE vi ew
showi ng a semi con- ductor device accordiﬁg todtgg ni.nt h, mopdi fication to
the first emboWPHRAr of eREURFe5BAt 9RRvARri 8BRS THAi S1E8H EBRAGCt or device
is different fromthe 25 senicong ctor _devi ge _sh i.n_F i hg t he
second wpper BiStFi-BUFLOR MWHrFE éﬁdfPHWFﬁ aﬁpgﬁgikggﬁgf%ﬁéfhgf%n1%4 are
omtted, the solder ball 46 15:$8h 00cLiENE.00¢ ALRL{1uBET6AP2003/009958
assembly 23, and buried member 34,
In this case, the sealing film 36 is formed using
a metal mask or by screen printing.
10 (Eighth Modification of First Embodiment)
In the seventh modification to the first
embodiment, the uncured or provisionally cured sealing
film 36 which slightly swells from the upper surfaces
of the semiconductor construction assembly 23 and
15 buried member 34 around the gap 35 may be removed
by buff polishing or the like. In this case,
a semiconductor device shown in FIG. 30 according to
the eighth modification to the first embodiment of
the present invention can be obtained.
20 (Ninth Modification of First Embodiment)
FIG. 31 is a sectional view showing a semicon-
ductor device according to the ninth modification
to the first embodiment of the present invention.
This semiconductor device is different from the
25 semiconductor device shown in FIG. 1 in that the second

upper distribution wire 43 and third upper insulating

film 44 are omitted, the solder ball 46 is set on the



45 connection pad of the first upper insulating film37, and a
distribution wire 64 is fornmed on the upper surface of the buried nenber
34. In thwe 0aEa57mhe two ends of the distribution w recCearznsnévesduri ed
menber 5 34 are connected to the first upper distribution wires 39 via the
openings 38 fornmed in the first upper insulating film 37 which covers the
two ends. (10th Modification of First Enbodinent) FIG 32 is a sectional

vi ew showi ng a semicon- 10 ductor device 4ecording to the 10th nodification
to the first enbodi nent of the present invention. This sem conductor
device is different fromthe sem conductor device shown in FIG _31 in that
the sealing ftbma6tand pedsvfupper finstl 8PPry fnpmlatingefidmi Ategral ly
formed by applying photosensitive polyinmde or the |like using a die coater
or the like. |anthasdiessébuthenopérrn§438SmagrHecs rmede HPPRE first upper
insulating film 37 by photolithography or CBZ | aser _irradiation. 20 Wen
the coating nasskiface; §fathRebPrsdett PRELLESPH - anatPFEiﬁéﬁereggﬁ Pch

becones fluid by heating at .a re|atively. .l ow_tenmperature before deni n

t he insulatin@¥ﬁﬁlﬁ§ §%eaﬁas§¥lgﬁiéﬁpa%F§ef8§ng§ Egecégfﬁﬁg mﬁggg e :
| anari zed by heating and pressurizatian_2 § SSi. : : s er

Pnsulatiﬁg f?lﬁﬂ3?regﬁ8ﬁﬁe%ﬁeE1%P %%ei?lgﬁgoapg%%e?hggg%%gﬁéﬁ%bg%f%%gupp

material, )L % BE PLANALLECI Y AR RGN P20 tber
insulating film 37 which covers the two ends.
(10th Modification of First Embodiment)
FIG. 32 is a sectional view showing a semicon-
10 ductor device according to the 10th modification to
the first embodiment of the present invention.
This semiconductor device is different from the
semiconductor device shown in FIG. 31 in that the
sealing film 36 and first upper insulating film 37 are
15 integrally formed by applying photosensitive polyimide
or the like using a die coater or the like. 1In this
case, the opening 38 may be formed in the first upper
insulating film 37 by photolithography or COy laser
irradiation.
20 , When the coating material is a thermosetting resin
or a fluidal resin which becomes fluid by heating at
a relatively low temperature before hardening, the
insulating films 36 and 37 integrally formed by coating
may be planarized by heating and pressurization
25 processing. If the first upper insulating film 37
shown in FIG. 12 is also formed from such coating

material, it may be planarized by heating and



46 pressurization processing. (11th Modification of First Enbodinent) FIG
33 is a sectional view showing a sem conductor device according to the
11t h nodiwocaed/was77d to the first enbodi ment of the preseat/Jeeoentwsm. This
sem conductor device is different fromthe sem conductor device shown in
FIG 31 in that the first upper insulating film37 is omtted, and another
first wupper insulating filme65 is forned by screen printing 10 or the |ike
at the periphery of the upper surface of 4fhe semni conductor construction
assenbly 23, on the upper surface of the sealing film 36, and on the
entire upper surface of the buried nenber 34 including the distribution
wire 64. 15 | ngrhdssswdse tide gnuressdipf the distribution wire 64 on the
buried menber 34 are connected to the first upper distribution wires 39
vi a openi ngs 66(1¥dr Mefliii ced2 draser FimsidiFaiasninanthe like in the first
upper insulating film®65 which covers the two 20 ends. The first upper
distribution wire 3FIG 3 ekt 18 seohkEtbd’ I tHOWPHerd sur f ace of the
columar electrode 32 wi thout the medi acy, of the opening of L%f .
i nsul ating fil rASHHCRMINEART it Th HCF TR é‘r?bo’fd”téfrelrr]ﬂtt)q‘ FOREECHL Y 4
sectional_view show ng_a sen con:. duct or %i ce accarding to the 12th
modi fi catd on t d° tHE ?ﬁjr]%stt e‘?’r‘gﬁ%ﬁjﬁ%%% &t e ﬁ%esse‘?ﬂqc ilr{b‘ge?ﬁfiloonr%‘ This WO
2004/015771 PC%H??QQ%&RQ%%ﬁﬁxor device is different from the
semiconductor device shown in FIG. 31 in that the first
upper insulating film 37 is omitted, and another first
upper insulating film 65 is formed by screen printing
10 or the like at the periphery of the upper surface of
the semiconductor construction assembly 23, on the
upper surface of the sealing film 36, and on the entire
upper surface of the buried member 34 including the
distribution wire o64.
15 In this case, the two ends of the distribution
wire 64 on the buried member 34 are connected to the
first upper distribution wires 39 via openings 66
formed by COy laser irradiation or the like in the
first upper insulating film 65 which covers the two
20 ends. The first upper distribution wire 39 is directly
connected to the upper surface of the columnar
electrode 32 without the mediacy of the opening of the
insulating film.
(12th Modification of First Embodiment)
25 FIG. 34 is a sectional view showing a semicon-

ductor device according to the 12th modification to

the first embodiment of the present invention. This



47 sem conductor device is greatly different fromthe sem conductor device
shown in FIG 31 in that the height of the buried nenber 34 including the
di st ri butworzoewa187764 i s | ower than that of the 5 sem comdwaPzNO3/0@9SE r uct i on
assenbly 23. In this case, the upper surface of the buried nenber 34
including the distribution wire 64 is covered wth the sealing film 36.
The two ends of the distribution wire 64 on the buried nenber 34 are 10
connected to the first upper distribution res 39 via conductive nenbers
68 which are made of a conductive resin or the like and if necessary,

filled in openin%%. 67 fO{ﬂEd g%,CDZ,Iaser irradiation or the like in the
sealing film 365CBVEPTAECERE E66ieRhdss gBepidyndiblererht fopmothei r st

Enbodi ment) As . 13t dification shown, in FIG _ 35 to the first
enbodi rrent)of t%%ﬁ%%%%gﬁ%@?ﬁv%ﬁw%ﬁS}.low?hénh@?%ht:a%fll’tlh’éh%brt]é@ menber 34

i ncl udi th j L buti Lre. 6 b 1 gh th that of the 20
seni condu e fepbnt ?kle@eW&£§%?§.§%¥b?ﬁ %?%S%%%%gggtﬁgéugper gurface of

sem conduct or construciion assé

the sem conduct 9f s £PNSLE UGE T2 eeg§§EP?|yO%§ri§%§$g€$§€ ¥$: éhe seal i ng

film36. The columar electro i's connéect upper

di stributs on wi & B8N0 £ RSMELLYE: IBADEL d1 25, yhi ch | s made of a
|

conductive resin or the like and 1f necessary, |'ed” in an openi ng 69

N L
member 34 including the distribution wire 64 is covered
with the sealing film 36. The two ends of
the distribution wire 64 on the buried member 34 are

10 connected to the first upper distribution wires 39 via
conductive members 68 which are made of a conductive
resin or the like and if necessary, filled in openings
67 formed by CO, laser irradiation or the like in the
sealing film 36 covering the two ends.

15 (13th Modification of First Embodiment)

As the 13th modification shown in FIG. 35 to
the first embodiment of the present invention,
the height of the buried member 34 including the
distribution wire 64 may be higher than that of the

20 semiconductor construction assembly 23. In this case,
the upper surface of the semiconductor construction
assembly 23 is covered with the sealing film 36.

The columnar electrode 32 is connected to the first
upper distribution wire 39 via a conductive member 70

25 which is made of a conductive resin or the like and if

necessary, filled in an opening 69 formed by COs laser

irradiation or the like in the sealing film 36 covering



48 the two ends. (14th Mdification of First Enbodinent) In the case shown
in FIG 18, the structure is cut between adjacent sem conductor
const ructworroaEeTml i es 5 23. The present invention isPe@LIPRIOADEEE t O
this, and the structure may be cut for a set of two or nore sem conductor
construction assenblies 23. For exanple, as the 14th nodification shown in
FIG 36 to the first enbodinment of the present invention, the structure
may 10 be cut for a set of three sem condifttor construction assenblies 23
to obtain a multi-chip nodul e sem conductor device. A set of three
sem conductor construction assenblies 23 may be of the sane type or
di fferent typeshelbwo®18ttisMdification of First Enbodinent) FIG 37 is a
sectional view showi ng a sem con- ductor device according to the 15th
nodi fication téléhe Mpiisicehbodi aEnFisptt RFBOPAEBERAE) i nvention. In this
sem conduct or device, the |ower surface of a %Iig n 20 substrate 74a of a
first seniconductor Iotber GesroANOYEseRbEY 73457 d&AEI E&IF U ESYERat Sshr in
FIG 1 is adhered to the upper centerdsu&éace of .a f%ag sgu r%bl?gge pl at e
71 via a firstbadnespvadpagert7ssmieRBIPGHRF SAPPEEECSFCR SHaareframe- | i ke
first 25 buried_nmenber 75a is_ _bonded to th er . ceot,the _hase
plate 71%at thé3pert ﬁeP§66FthénVFP§fo§eﬁ§c§§? gﬁ%#%%acgﬁstrucfign
assenbly 73a. Afirst sealing ti|m V02004 Q15271 BCE,4P3R03609958
semiconductor construction assemblies 23. For example,
as the 14th modification shown in FIG. 36 to the first
embodiment of the present invention, the structure may
10 be cut for a set of three semiconductor construction
assemblies 23 to obtain a multi-chip module
semiconductor device. A set of three semiconductor
construction assemblies 23 may be of the same type or
different types.
15 (15th Modification of First Embodiment)
FIG. 37 is a sectional view showing a semicon-
ductor device according to the 15th modification to.the
first embodiment of the present invention. In this
semiconductor device, the lower surface of a silicon
20 substrate 74a of a first semiconductor construction
assembly 73a identical to that shown in FIG. 1 is
adhered to the upper center surface of a flat square
base plate 71 via a first adhesive layer 72a.
The lower surface of a square frame-like first
25 buried member 75a is bonded to the upper surface of the
base plate 71 at the periphery of the first semicon-

ductor construction assembly 73a. A first sealing film



49 76a is sandwi ched between the first sem conductor construction assenbly
73a and the first buried nenber 75a. First upper distribution wires 77a
are connewpedo4/t1677¢0l utmar el ectrodes 78a of the first ®emJeznosoewsy 5
construction assenbly 73a at predeterm ned portions on the upper surfaces
of the first sem conductor construction assenbly 73a, first buried nenber
75a, and first sealing film76a. The |lower surface of a silicon substrate
74b of 10 a second semiconductor construéfion assenbly 73b identical to
that shown in FIG 1 is adhered to the upper surface of the first
sem conductor construction assenbly 73a including the first upper
di stribution wiees i%7a avidayiarhsek dred vadire Sihee figpdr sEAE.cOBIUTR®Y ower
surface of a square frame-like second buried nenber 75b is bonded to the
upper surface consHeudtisn asmemdd ymddgerTb & iendiddthPuHed M fpper
distribution wres 77a. In this case, vertical , el ec7t7ri cal connectio

i

menbers 79b ar € Seor néd tit 205 dB i PortiETs 117 e SSREHT i ed
menber 75b. The | ower surfaces of_ the verticgal ectrical. connection
menbers 79b ar &% GMEEEF t1%9-S Ocdc‘ﬁﬁ';ngcaﬁ é’r# q%’a?d?ld:fsﬁ f?eenfjicroﬁdﬁfpetpoerr
distribution wires 77a. A second.seald film7 IS - i t ween the
25 second seni Wu&t%s&isﬁ?m%é’n #aégage Ipyr%%gtezf?]nd&aetqﬂggog}?%n buri ed

mber 75b. S di Stribution wi - _
rember 75h. - Second uppeto di SLIAION, i AT AANIRAIAD MO

construction assembly 73a, first buried member 75a, and
first sealing film 76a.
The lower surface of a silicon substrate 74b of
10 a second semiconductor construction assembly 73b
identical to that shown in FIG. 1 is adhered to
the upper surface of the first semiconductor
construction assembly 73a including the first upper
distribution wires 77a via a second adhesive layer 72b.
15 The lower surface of a square frame-like second buried
member 75b is bonded to the upper surface of the first
buried member 75a including the first upper
distribution wires 77a. In this case, vertical
electrical connection members 79 are formed at
20 predetermined portions in the second buried member 735b.
The lower surfaces of the vertical electrical
connection members 79b are connected to the connection
pads of the first upper distribution wires 77a.
A second sealing film 76b is sandwiched between the
25 second semiconductor construction assembly 73b and
the second buried member 75b.

Second upper distribution wires 77b are connected



50 to columar electrodes 78b of the second sem conductor construction
assenbly 73b and the vertical electrical connection nenbers 79b in the
second buwDedos@astyer 75b at predeterm ned portions on tireTUPp®B/0IsE aces of
5 the second sem conductor construction assenbly 73b, second buried nenber
75b, and second sealing film76b. The |ower surface of a silicon substrate
74c of a third sem conductor construction assenbly 73c identical to that
shown in FIG 1 is adhered to the upper sutd ace of 10 the second
sem conductor construction assenbly 73a including the second upper
distribution wires 77b via a third adhesive |ayer 72c. The | ower surface
of a square frabe-¢tokennyt releptrodels neppert 70ke | sepondegenbconduchper
surface of the 15 second buried nenber 75b includingithe second ggﬁer

n

di stribution wiferstypctiontppscpaky 73orindathecvettfahl ctonhet

nmenbers 79c are forned, at redete&nined ortions in?the hird buried
C

menber 75c. TheCPRGeriQh ParRsrdf /PhetVeltt cRFCRPRec T et BeMe®hnect i on

mb 79 d h ' ds, of th d
i Stri buti on w 728 T700E AT RE L8R Pro i 11 Sacore WaHAW CRBH-BEEwEbn t he

third sen condupf or_gonshruchi 00, aSSERP! X3¢ gog; she, <Lk dy bysj ed menber

75c. 25 ird upper ION W res C are connecte ufmar

| ectrodes 78 ' ] d t LQn; d
oL acees S Shehie iCameReb oy st i, sesertl Tas. o

The lower surface of a silicon substrate 74c of a third
semiconductor construction assembly 73c identical to
that shown in FIG. 1 is adhered to the upper surface of
10 the second semiconductor construction assembly 73a
including the second upper distribution wires 77b via a
third adhesive layer 72c.
The lower surface of a square frame-like third
buried member 75c is bonded to the upper surface of the
15 second buried member 75b including the second upper
distribution wires 77b. In this case, vertical
electrical connection members 79c are formed at
predetermined portions in the third buried member 75c.
The lower surfaces of the vertical electrical
20 connection members 79c are connected to the connection
pads of the second upper distribution wires 77b.
A third sealing film 76c is sandwiched between the
third semiconductor construction assembly 73c and the
third buried member 75c.
25 Third upper distribution wires 77c are connected
to columnar electrodes 78c of the third semiconductor

construction assembly 73c and the vertical electrical



51 connection nenbers 79c in the third buried nenber 75¢c at predeterm ned
portions on the upper surfaces of the third sem conductor construction
assenbl y wBepo4/a1kiTad buri ed menber 75c, and third seal i RgTIPLOBABO58 5 An
upper insulating film80 is fornmed on the entire upper surfaces of the
third sem conductor construction assenbly 73c including the third upper
distribution wires 77c, the third buried nenber 75c, and the third sealing
film76c. Solder balls 81 10 are forned aPlpredeterm ned portions on the
upper insulating film80, and connected to the connection pads of the
third upper distribution wires 77c. An exanple of a nethod of manufacturing
the sem conducimnediione rerberd FPa dnt Hdel $i ndo divfricst members 158 t he
first enmbodinment will be described. As shown in FIG 38, a grid-like first
buri ed nmenber 73apredederaiged Hord ivned OferFion dPRseT tSBH a5 I8 upper
surface of a base plate 71 capable of form ng a_ plurality of base plates
71 shown in Fl Ghe3rhing tSemd cppdider Ie@siade hick @M ne HSst buri ed

menber 75a, and second and third huried ers. 75b and 7 (to be

descri bed | at erdigde Ede b iqter fgett g%rle‘sq SR, Tl férclﬂ ﬁ%l ed
menber 75a is bonded to .the r.edeterm ned .portion on t upper surface of
the base=25 pl dte “PPy ll?esélt]]aﬁ:gl% lﬁnés%gouﬁszaﬁqrghe.&ﬁsn sh%loevm in FIG 39,

the | ower surface .,of a_silic Str 74 f f i conduct or WO
2004/ 015771 Pcﬁn%ﬁ%'géﬂfsa@est oaf & ach%rcfascéﬁlldcfrﬁucgt%g

construction assembly 73c including the third upper
distribution wires 77c¢, the third buried member 75c,
and the third sealing film 76c. Solder balls 81
10 are formed at predetermined portions on the upper
insulating film 80, and connected to the connection
pads of the third upper distribution wires 77c.
An example of a method of manufacturing the
semiconductor device according to the 15th modification
15 . to the first embodiment will be described. As shown
in FIG. 38, a grid-like first buried member 75a is
arranged at a predetermined portion on. the upper
surface of a base plate 71 capable of forming a
plurality of base plates 71 shown in FIG. 37. In this
20 case, the base plate 71, the first buried member 75a,
and second and third buried members 75b and 75c (to be
described later) are made of a thermosetting resin.
The first buried member 75a is bonded to the
predetermined portion on the upper surface of the base
25 plate 71 by heating and pressurization.
As shown in FIG. 39, the lower surface of

a silicon substrate 74a of each first semiconductor



52 construction assenbly 73a is adhered to the upper
base plate 71 within each opening

center surface of the
of the grid-like first buried nmenber

75a

via a firw02oadhéwiive | ayer 72a which is adhered i n adva&ctdprro3nemess | ower
surface of the silicon substrate 74a. In this state, the upper surfaces of

the first buried nenber

75a and first sem conductor construction assenbly

73a are alnost flush with each other. A relatively narrow first gap 82a
is formed between the first seniconductor3540 construction assenbly 73a and
the square franme-like first buried nenber 75a around the first

sem conduct or

construction assenbly 73a. As shown in FIG 40, a first

sealing film 7ganstsutotondassenhéyf 7Bst igapdB2asdFipsthappepels

distribution wires 77a are connected to col umar

el ectrodes 78a of the

first sem condeehtercensfruet bdntheabsegbbyaltea’at wptbdat erFENEBSPSRLi ons

on the upper surfaces of the first sem conductor construcgtion

.assenbly

73a, first burpddthenteid7bakeafdrsicr siried BeBPrAg /PRI Mi?68. TASSShown in
FIG 41, a grid-like second buried  nenper égb IS therg&]ly
conpr essi on- boadbesiyet havappdra WhifRce SofdPRESEr 8- PORETERr S0 50Fi ed

menber 75a including the first upper
case, veﬁtical1@W@6t§P€§?C€oﬁﬁeégﬁoﬁlﬁéﬁﬁgr§u

1

766 °5Fe !

Srme

per,. distribution, W res 77 Jd.n this
B 2 gh, R

I n a&vance at

predet ermi ned portions, in the second buried, Prher 5y SkeRenbtr he first

WD 2004/ 015771°
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25
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75a and first semiconductor construction assembly 73a
are almost flush with each other. A relatively narrow
first gap 82a is formed between the first semiconductor
construction assembly 73a and the square frame-like
first buried member 75a around the first semiconductor
construction assembly 73a.

As shown in FIG. 40, a first sealing film 76a
is formed in the first gap 82a. First upper
distribution wires 77a are connected to columnar

electrodes 78a of the first semiconductor construction

_assembly 73a at predetermined portions on the upper

surfaces of the first semiconductor construction
assembly 73a, first buried member 75a, and first
sealing film 76a.

As shown in FIG. 41, a grid-like second buried
member 75b is thermally compression-bonded to the upper
surface of the grid-like first buried member 75a
including the first upper distribution wires 77a.

In this case, vertical electrical connection members
79b are formed in advance at predetermined portions

in the second buried member 75b. Steps by the first



53 upper distribution wires 77a are elimnated by thernoconpression

bondi ng. The | ower surfaces of the vertical electrical connection nenbers
79b in t wo 28eus1buri ed menber 75b are connected to tRETOBENNS009558 i ON
pads of the first upper distribution wires 77a. As shown in FIG 42, the
| ower surface of a silicon substrate 74b of a second sem conduct or
construction assenbly 73b is adhered to the upper surface of the first
sem conduct or construction 10 assenbly 73a3including the first upper
distribution wres 77a within the opening of the grid-like second buried
menber 75b via a second adhesive |ayer 72b which 1is adhered in advance to
the lower surfaggeaf dileridilticanvwdukst 7dee a74belifiinasecohyd sealing film
76b is formed in a relatively narrow second gap which is fornmed between
the second senithemthocbop resssonubondi ngs s efiiey 1pslerasyr fege ss @fatde
frame-1i ke second buried nmenber 75b around the second senlconductor
construction aygeﬁbw@l7@@eCi@lSééoﬁ@nﬁﬁﬁéﬁO@I@@ﬂﬁﬁﬁﬁlg wilfedR7h are

formed at predeternined portions on the upper surf 3: he second
sem conduct or GEESRCLENIG R FSERSITY Py 2T&e CORE 85" and

second sealing film76p, an cQ ne ted to c I electrodes b of the
second 25 seni e @(?ﬂgthreu é’??@r?bldyas%ﬁ%éjﬁ& Fh& S i &l

ol oSt LS, oot o, et S, 1 41 RSSO L s aper 75b. VO
a silicon substrate 74b of a second semiconductor
construction assembly 73b is adhered to the upper
surface of the first semiconductor construction

10 assembly 73a including the first upper distribution
wires 77a within the opening of the grid-like second
buried member 75b via a second adhesive layer 72b which
is adhered in advance to the lower surface of the
silicon substrate 74b.

15 A second sealing film 76b is formed in a
relatively narrow second gap which is formed between
the second semiconductor construction assembly 73b and
the square frame-like second buried member 75b around
the second semiconductor construction assembly 73b.

20 Second upper distribution wires 77b are formed at
predetermined portions on the upper surfaces of the
second semiconductor construction assembly 73b, second
buried member 75b, and second sealing f£ilm 76b, and
connected to columnar electrodes 78b of the second

25 semiconductor construction assembly 73b and the
vertical electrical connection members 79b in the

second buried member 75b.



54 As shown in FIG 43, a grid-like third buried nenber 75c is thermally
conpressi on-bonded to the upper surface of the grid-like second buried
menber 75WO0 200Mpl18Tiing t he second upper distribution w r @STAP203/B09958 t hi S
case, vertical electrical connection nmenbers 79c are forned in advance at
predeterm ned portions in the third buried nenber 75c. Steps by the second
upper distribution wires 77b are elimnated by therno- conpression bonding.
The lower surfaces of the 10 vertical eleétrical connection menbers 79c in
the third buried nmenber 75c are connected to the connection pads of the
second upper distribution wires 77b. The |lower surface of a silicon
substrate 74c of a Adishbweenicdiductdt, corsstirdrctilon Esigahtdyrizgt is 15
adhered to the upper surface of the second sem con ductor construction
assenbly 73b i numimd Sche ssddwmmha Wpp eroribirss inn-iksmdhd & The WRHFH t he
opening of the grid-like third buried nmenber_ 75c via a third adhesive

| ayer 72c whi creunfagghearfedhian Hdwmdéa taamnd fweriesb mamyesdced B t he

silicon substrate 74c. A third sealing film76c . is fornmed in relatively
narrow third gapcitidig §t1?eorsr?€d°n(§etqﬁgiﬁ¥ t ttl?ﬁt?hﬂtl%ﬁqlﬁﬁﬁu@ or

construction assenbly 73c and the square fr.amal-l ike third buried nber

75c¢ arouﬁ’d t he 1*t—Ihi 25°%¥mi ct et et o(f?rg%esce 1RY mﬁnc?:e ird
upper disL11 DULO M [EHE MSAALEL A SR S ed i ans on the
in the third buried member 75c¢. Steps by the second
upper distribution wires 77b are eliminated by thermo-
compression bonding. The lower surfaces of the
10 vertical electrical connection members 79c in the third
buried member 75c are connected to the connection pads
of the second upper distribution wires 77b.

The lower surface of a silicon substrate 74c of
a third semiconductor construction assembly 73c is

15 adhered to the upper surface of the second semicon-
ductor construction assembly 73b including the second
upper distribution wires 77b within the opening of the
grid-like third buried member 75c via a third adhesive
layer 72c¢ which is adhered in advance to the lower

20 surface of the silicon substrate 74c.

A third sealing film 76c is formed in a relatively
narrow third gap which is formed between the third
semiconductor construction assembly 73c and the square
frame-like third buried member 75c around the third

25 semiconductor construction assembly 73c. Third upper
distribution wires 77c are formed at predetermined

portions on the upper surfaces of the third



55 sem conductor construction assenbly 73c, third buried nenber 75, and
third sealing film 76c¢c, and connected to columar el ectrodes 78c of the
third senwoeneuuastn construction assenbly 73c and t he wertpzmb/o@ossctri cal
5 connection nenbers 79c in the third buried nenber 75c. An upper
insulating film80 is patterned on the upper surfaces of the third

sem conduct or construction assenbly 73c including the third upper
distribution wires 77c, the third buried rfénber 75c, 10 and the third
sealing film76c. Solder balls 81 are fornmed at predeterm ned portions on
the upper insulating film 80, and connected to the connection pads of the
third upper di sdambenducidr esorrsicrudisiors hmswennl ¥l BcAd4thargplhualedy of
sem conduct or devices 15 shown in FIG 37 are obtained after a

predet er mi ned miheny 3% epand lGthrdoskdl vay i Bhlof76¢r sanEnderheeied R G 45
is a sectional view showi ng a sem con- ductor device according to the 16th
nmodi fi cation tocoRomae ¢lectreddpddi fremt ofhe Hehbr@seemicoReMton. A

sem conduct or device identical to that shown in FIG 1 is prepared.. The
prepared sem coPRREEGICHERR cassellplY bE3¢ et rele therkica § i $LeCSehfEbnduct or

block 81. Al the solder balls 46_of the first, sem condyctor. 25 ock 81
are arranged onfSRREOLIRP tHEURRh? cz)ﬁ?iujcli‘o?hec%%’fﬁ?tr}]%‘ﬁb%gafg?my?%%: and

are slightly smaller_in__dianmeter.than the,solder bal sho in FIG 1. W
2004/ 015771 - PCT/JP%@O%?%%@%%sulanng PE1R°66°1 s "Bt e 288 h

the upper surfaces of the third semiconductor
construction assembly 73c including the third upper
distribution wires 77¢c, the third buried member 75b5c,
10 and the third sealing film 76c. Solder balls 81
are formed at predetermined portions on the upper
insulating film 80, and connected to the connection
pads of the third upper distribution wires 77c. As
shown in FIG. 44, a plurality of semiconductor devices
15 shown in FIG. 37 are obtained after a predetermined
dicing step.
(16th Modification of First Embodiment)
FIG. 45 is a sectional view showing a semicon-
ductor device according to the 16th modification to
20 the first embodiment of the present invention.
A semiconductor device identical to that shown in
FIG. 1 is prepared. The prepared semiconductor device
will be referred to as a first semiconductor block 81.
All the solder balls 46 of the first semiconductor
25 block 81 are arranged only around the semiconductor
construction assembly 23, and are slightly smaller in

diameter than the solder balls shown in FIG. 1.



56 A sem conductor device alnost identical to that shown in FIG 24 except
that vertical electrical connection nenbers 82 are fornmed in the buried
menber  3WOi2e04pr16par ed. The prepared sem conduct or devi ®ETHPRU0BN0YIES
referred to as a second sem conductor block 83. The second sem conduct or
bl ock 83 is mounted on the first sem conductor block 81 by connecting the
| omer surfaces of the vertical electrical connection nenbers 82 in the
buri ed menber 34 of the second seniconduct®™ 10 block 83 to the sol der
balls 46 of the first sem conductor block 81. (17th Modification of First
Enbodinent) FIG 46 is a sectional view show ng a sem con- ductor device
according to the 17th sedifoodtcbortdevisdet hemdstsidenbddabend bhathe
present invention. A sem conductor device alnpost identical to that shown
in FIG 24 exceptowhmainvEIGi cad ekeeptithitcopmeteabrelaehbbeslsl are
formed in the buried nenber 34 is repared. The prepared sem conduct or
device will be Q@ﬁlﬁ%fﬁ’éi@édm@@bggsaBEeM%oﬁ@l{i&?%rl%lBlé% poried member

sem conductor block 85, a first insulating film®86 i s patterned on the
upper surfaces 3f +HePreRA Onduth®rPEIRRE AT FRHCARLLHBPY 33V16%ri ed

nb 34, d i fLlm36. Int ti 87 5 f th
Uppor surt ace of LS hebF L FefeTHeni B iRg S1YTaves. SaR CONNGR Bl Lot nE upper

surtaces of they,yellical SLeeLilaalSPNPPLL O3 "PIRRLEPs dnSesEnd VIO
first semiconductor block 81 by connecting the lower
surfaces of the vertical electrical connection members
82 in the buried member 34 of the second semiconductor
10 block 83 to the solder balls 46 of the first
semiconductor block 81.
(17th Modification of First Embodiment)

FIG. 46 is a sectional view showing a semicon-

ductor device according to the 17th modification to
15 the first embodiment of the present invention.

A semiconductor device almost identical to that shown

in FIG. 24 except that vertical electrical connection

members 84 are formed in the buried member 34 is

prepared. The prepared semiconductor device will be
20 referred to as a semiconductor block 85.

In the semiconductor block 85, a first insulating
film 86 is patterned on the upper surfaces of the
semiconductor construction assembly 23, buried member
34, and sealing film 36. Interconnections 87 are

25 formed on the upper surface of the first insulating
film 86, and connected to the upper surfaces of the

vertical electrical connection members 84. A second



57 insulating film88 is patterned on the upper surface of the first
insulating film86 including the inter- connections 87. Snmall -dianeter

sol der bawbso@@1a17¢ formed on the-connection pads of tReTiIR2@B/0@IFECE i ONS
5 87 which are exposed w thout being covered with the second insulating
film88. A plurality of sem conductor construction assenblies 23 having

al nost the sanme structure as that shown in FIG 1 are nounted on the

sem conductor block 10 85 by connecting tHe col ummar el ectrodes 32 of the
sem conduct or construction assenblies 23 to the solder balls 89 of the
sem conductor bl ock 85. (18th Modification of First Enbodiment) As the 18th
nmodi fication shigwuliatida £ ta8 tihe pdtfdrnest centiddi negpe mfsutim gy esent
invention, first and second sem conductor chips 91 and 92 forned fromLSIs
or the. like nmuf beherofintssd ovsu et isegn Tiomd B gimdlwting 8she Alnitate
connection pads of the interconnections 87 which are exposed w thout being
covered with thmsesdnicor20 § hsul3nahgdians8g ofoldar dead kvt bl ock 85
are arranged only around the sem conductor construction assenbly 23. The
first and secortbEead c¥hdikd GO Pl RARE 2F TR e SEFURART LTI which a

plurality of connection 25 pads 91b and 92b are arranged, at, peri.pheries on
chip maih bodi®s V@ljspkérﬁjr@ﬁ?peﬁ%gdfjaﬂ?ﬁu iDL FREFGF YL e‘?#)%onductor

chip 91 is al ”Dssetcoexﬂ;‘['ainst&é%‘f‘ﬁg of 1.he, WO 2004/ 015771 PCT/ JP2003/ 009958

A plurality of semiconductor construction
assemblies 23 having almost the same structure as that
shown in FIG. 1 are mounted on the semiconductor block

10 85 by connecting the columnar electrodes 32 of the
semiconductor construction assemblies 23 to the solder
balls 89 of the semiconductor block 85.
(18th Modification of First Embodiment)
As the 18th modification shown in FIG. 47 to the
15 first embodiment of the present invention, first and
second semiconductor chips 91 and 92 formed from LSIs
or the like may be mounted on the semiconductor block
85. All the connection pads of the interconnections 87
which are exposed without being covered with the second
20 insulating film 88 of the semiconductor block 85 are
arranged only around the semiconductor construction
assembly 23.

The first and second semiconductor chips 91 and 92

have a structure in which a plurality of connection
25 pads 91b and 92b are arranged at peripheries on chip
main bodies 9l1a and 92a. The planer size of the first

semiconductor chip 91 is almost equal to that of the



i conductor construction assenbly 23. The planar size of the second
ggnfgghgﬁc?or chip 92 is slightly smaller than that of the sem conductor
chip 91. Wheodsaist7isem conductor chip 91 is nounted on PCrheppewsent er
surface of the insulating film88 of the sem conductor block 85 via an
adhesive |ayer 93. The connection pads 91b are connected via mnres_gﬁ t?
the connection pads of the interconnection 887 which are exposed withou
bei ng covered with the second 10 insulating film88 of the sem conductor

nd sem conductor chip 92 is nmounted on the upper center
o T aceof the £hee 91 via an adhesive |ayer 95. The

i ductor chij _
szLZgSiSL ngségégégggﬁé gﬁngg?ﬁérV?EEﬂPr%§59%bﬁM ?ﬁg thﬂepiaoargaaftﬁf
i i which.are exposed w thout being covere \
the socond | naulor gL TRe, BEEaRa R EEr e os boPachosst L boal | ng

film97 made- of esin, ort like.is forped on the entire upper
surface of the ?%gﬂ%gfﬁﬁ%aéi?%$%86$nc %d?%%l?%%dgﬁggggg%l?g%isﬁgg?gication
O e ns, #ea8e. 92 s0fl: EhRunutLescRILan] 8 madL e T Gt o
of First Enbodiment) FIG 48 is a sectional view Shown _ duet
devi ce actordi nghd oupiher 194 &R bk £2L4 A0k Lo 20, LOE, [T 5t e tbOG] nERt
the present invention. A sem conductor device alnost rdentic
shown in FIG Ithexceptiddedudiosasnssk uppesi M 20040457711 1 yer o3.
PCT/ JP2003/ 009958

The connection pads 91b are connected via wires 94 to

the connection pads of the interconnections 87 which
are exposed without being covered with the second
10 insulating film 88 of the semiconductor block 85.
The second semiconductor chip 92 is mounted on the
upper center surface of the first semiconductor chip 91
via an adhesive layer 95. The connection pads 92b are
connected via wires 96 to the connection pads of the
15 interconnections 87 which are exposed without being
covered with the second insulating film 88 of the
semiconductor block 85. A sealing film 97 made of
an epoxy resin or the like is formed on the entire
upper surface of the insulating film 88 including the
20 first and second semiconductor chips 91 and 92 and the
wires 94 and 96.
(19th Modification of First Embodiment)
FIG. 48 is a sectional view showing a semicon-
ductor device according to the 19th modification to
25 the first embodiment of the present invention.
A semiconductor device almost identical to that

shown in FIG. 1 except that no second upper



59 distribution wire 43, third upper insulating film44, and sol der ball
46 are arranged is prepared. In this case, one side 34a of the buried
menber 34wWD00401677di nensional ly wide to a certain degre@CTaPIogo@as8 of one
first upper distribution wire 39 extends to the end face of the one side
34a of the buried nenber 34. A portion near the end face forns a
connection termnal 39d. A shield netal layer 102 is fornmed via an
adhesi ve | ayer 101 on the upper surface 28 of the second upper insulating
film4l including the first upper distribution wires 39 except a connection
portion including the connection term nal 39d. The netal |ayer 102 is
formed from e.dj.strddppdonf oillre déyertdlindemppan inshilekness Tiis Ad,a
concrete application of this sem conductor device is a nmenory nodul e such
as a DRAM whi chntasscd degmidall Indfbérr cofanr@ndashlis aierarad exHithitthis
tenperature. cycle reliability of connection between the silicon
substrate 24 (c#gepenS cﬁi)dear%aa o didiee PO gL MM Fd dation to First
Enbodi ment) As the 20th nodification shown in FIG 49 to the first

enbodi ment of e PHESHRIGAMN ivBiie ¢ FD A5 &S duct or  devi ces

shown in FIG 48 fromwhich the base plate 21 is re d may. be hered to
each other 25 via a%?%s?@fg qgﬁﬂ% %fg%u%pﬁ%péa%?trnﬁ%oﬁenv%le%t%%

Sem conduct of _SIRSHIGL R ASSRMEYe LD it A EU e 44n e 2R

buried member 34. A portion near the end face forms
a connection terminal 39d. A shield metal layer 102 is
formed via an adhesive layer 101 on the upper surface

10 of the second upper insulating film 41 including the

"first upper distribution wires 39 except a connection
portion including the connection terminal 39d.

The metal layer 102 is formed from, e.g., copper foil
several ten pgm in thickness.

15 As a concrete application of this semiconductor
device is a memory module such as a DRAM which has a
small number of terminals and must exhibit temperature.
cycle reliability of connection between the silicon
substrate 24 (chip portion) and a module.

20 (20th Modification to First Embodiment)

As the 20th modification shown in FIG. 49 to the
first embodiment of the present invention, a couple of
semiconductor devices shown in FIG. 48 from which the
base plate 21 is removed may be adhered to each other

25 via adhesive layers 22.

As a repair method, when the semiconductor

construction assembly 23 is a defective in the



60 sem conductor device shown in FIG 48, sone of the first upper
distribution wires 39 nmay be cut by laser irradiation wthout adhering the
met al | aywo 200197724 t he adhesive |ayer 101, and the defPeTtiPu®3/009958

sem conductor 5 construction assenbly 23 may be disabled. As showmn in FIG
50, anot her non-defective sem conductor construction assenbly 23A nmay be
nmounted. In this case, openings nay be fornmed at predeterm ned portions
in the first upper insulating film41 by €® |aser 10 irradiation.
Conductive nenbers 103 of a conductive resin or the like may be buried in
t he openi ngs. The columar el ectrodes 32 of the non-defective sem -
conduct or consiskeldidopduasseniley 123A shmynbenc digectd@d tsomet o tdrduct i ve
menbers 103 via solder (not shown). 15 (Another Manufacturing Method of

Fi rst Enbodi nertirstFoppexadplsér ibudtionc wiresi B mavh beheudeivcdadseduct or
construction. assenbly 23 does not conprise any sealing film33 in the
state shown i niEir@di@tiion priépanudd adherd ngpddief edaly 1ayessHdwn Vildt FIG 5,
20 the protective film27, distribution wires 31, and columar el ectrodes
32 are formed e kehsisiveod avegbditlat @y the ded apdfidre SERREBTIHCEh t he

connection pads 25 and insulating film26 are forned js forned. The
resul t an® st r uCORELEUSC e, SHSCIPIN Lot % gﬂerﬁdhgsar@? ny "N £il m 33.

o onamml e, 1t g e okt g Sich Sheun s L Gdlfhudite seal ing il
construction assembly 23A may be mounted. In this
case, openings may be formed at predetermined portions
in the first upper insulating film 41 by COy laser

10 irradiation. Conductive members 103 of a conductive
resin or the like may be buried in the openings.

The columnar electrodes 32 of the non-defective semi-
conductor construction assembly 23A may be connected to
the conductive members 103 via solder (not shown).

15 (Another Manufacturing Method of First Embodiment)

For example, a structure in which the semicon-
ductor construction assembly 23 does not comprise any. .
sealing film 33 in the state shown in FIG. 9 is
prepared. More specifically, as shown in FIG. 5,

20 the protective film 27, distribution wires 31, and
columnar electrodes 32 are formed on the silicon
substrate 24 in the wafer state on which the connection
pads 25 and insulating film 26 are formed is formed.
The resultant structure is then diced without forming

25 any sealing film 33.

For example, in the manufacturing step shown

in FIG. 10, the sealing films 33 and 36 may be



61 sinultaneously fornmed fromthe sane sealing material in a region where
the sealing filnms 33 and 36 are to be fornmed. The upper surfaces of the
seal i ng fwbreso48577and 36 (the sealing filns are integratred/Jreacmbowdsany 5
boundary) may be polished into the state showmn in FIG 11. (Second

Enbodi nent) FIG 51 is a sectional view show ng a sem con- ductor device
according to the second enbodi nent of the 10 present invention. The

sem conduct or devi ce conprises a flat sqfidre base plate 21 nmade of
silicon, glass, ceramic, aresin, a netal, or the like. An adhesive |ayer
22 is fornmed froman adhesive, pressure sensitive adhesive sheet,

doubl e- si ded adhesilverteape lyorfdrred ifeom Shen sane yRFdringuifades il tiie base
plate 21.. The |lower surface of a flat square sem conductor construction
assenbly 23 sl igghtdgjicgmaibiegie ithesisea ltifgh Litls pesensl at® 2 it &fhered to
t he upper center surface of the adhesive |layer 22. The sem.conductor 20
construction aswemsid, 230 QRﬂﬁﬁiSdeqfatC@Str%% A& 9P i e H rst

enbodi ment of the present invention, The sane reference nuneral s denote the
sane parts, and®nd dosdmiSHtIEht e rddfsudse b]vsntoerﬁrtate}ceecf{F W&ﬁ:q‘goﬁjo yVesin

sealing film (insulating fil 36 ..25 is far on e u yrface of the
adhesi ve 3 ayer bﬁm%'ré{}ndﬂaf}ﬁ % éifi tjtﬂqcoco Sr écathcleon&gogéne y 23 such
that the upper falcle of the sealing film 36 becones WO 2004/ 015771

PCT/ JP2003/ 009 : )

(Second Embodiment)

FIG. 51 is a sectional view showing a semicon-

ductor device according to the second embodiment of the
10 present invention. The semiconductor device comprises

a flat square base plate 21 made of silicon, glass,

ceramic, a resin, a metal, or the like. An adhesive

layer 22 is formed from an adhesive, pressure sensitive

adhesive sheet, double-sided adhesive tape, or the like
15 on the upper surface of the base plate 21.

The lower surface of a flat square semiconductor
construction assembly 23 slightly smaller in size than
the base plate 21 is adhered to the upper center
surface of the adhesive layer 22. The semiconductor

20 construction assembly 23 is identical to that described
in the first embodiment of the present invention.
The same reference numerals denote the same parts, and
a description thereof will be omitted.
An epoxy resin sealing film (insulating film) 36
25 is formed on the upper surface of the adhesive layer 22
around the semiconductor construction assembly 23 such

that the upper surface of the sealing film 36 becomes



62 flush with that of a sealing film33. A first upper insulating fil
made of photosensitive or non- photosensitive polyimde or the like is
f ormed orwoOheo4/upper surfaces of the sealing filns 33 amdTAB2@800MsE 5

upper surfaces

of columar el ectrodes 32. Openings 38 are forned at

portions of the first upper insulating film37 that correspond to the
upper center surfaces of the columar el ectrodes 32. First upper
distribution wires 39 each conprised of ab®irst lower 10 netal |ayer
and a first upper netal layer 39b fornmed on the first |ower netal |ay

39a are forned

fromthe upper surfaces of the columar electrodes 32

m 37

39a
er
t hat

are exposed vi &lulsk opdhi ngst38ft @ predéner Mided 33por A &g sén VRREe Tupper

surface of the

first upper 15 insulating film 37. A second upper insu

ating

film 41l made ofinspAettdsendiitlin Tomagen ophphedersnshid Ysoloyi Mode. or the
like is forned on the entire upper surface of the first upper insulat
film 37 incl udiphg tosensitdveoPalygerl d@ oo iha ildrkswilte L 3Fedehi 4
formed at portions of the second upper .insulating film4 hat rres
to the connect UPRFaddrdrRaSFe Ff e ﬁ?ﬁ&éﬁquiétlﬂsgﬁﬂ cﬂ?%]%éeé%% eco
upper distribution

- 43 h i f | - |
P LR oo WISs A3 sl somrloed o Ageront | e AL aver
e A T A eSS AR Aol N RATGRHION RS of the

10

15

20

25

film 37 that correspond to the upper center surfaces
of the columnar electrodes 32. First upper
distribution wires 39 each comprised of a first lower
metal layer 39a and a first upper metal layer 39b
formed on the first lower metal layer 39%a are formed
from the upper surfaces of the columnar electrodes 32
that are exposed via the openings 38 to predetermined
portions on the upper surface of the first upper
insulating film 37.

A second upper insulating film 41 made of
photosensitive or non-photosensitive polyimide.or
the like is formed on the entire upper surface of the
first upper insulating film 37 including the first
upper distribution wires 39. Openings 42 are formed at
portions of the second upper insulating film 41
that correspond to the connection pads of the first
upper distribution wires 39. Second upper distribution
wires 43 each comprised of a second lower metal layer
43a and a second upper metal layer 43b formed on the
second lower metal layer 43a are formed from the upper

surfaces of the connection pads of the first upper

i ng

2 are
pond
nd



63 distribution wires 39 that are exposed via the openings 42 to
predeterm ned portions on the upper surface of the second upper insulating
film4l. wothivdsupper insulating film 44 made of 5 phoPCTARHI0BHMWESOr

non- phot osensitive polyimde or the like is formed on the entire upper
surface of the second upper insulating film41l including the second upper
distribution wires 43. Openings 45 are fornmed at portions of the third
upper insulating filma44 that 10 correspo®® to the connection pads of the
second upper distribution wires 43. Solder balls (projecting connection
termnals) 46 are forned in and on the openings 45, and connected to the
connect i on padsiioftiie:tsienond gpPETS dilsdlr | dowet i rpadFdsv4S. the phremings of
15 solder balls 46 are arrayed in a matrix on the third upper insulating
filma44. The bake. tolrteldersintd gaotlyidng gur e IDRET tHafaghe T

sem conductor construction assenbly 23 in order to set the arrangenent
region of the sdieleretnnd PR RIHHEINT | Brgerdthan the size of the

sem conductor construction assenbly 23 inp acco{dan e wWi.th an increase in
t he nunber of conneczfxl%fhljbcéd%pl?%rohnﬂﬁjea?rm‘?c%h msﬂ%s]fl?‘é‘?e 4 and set the
size and arrangenent interval of the connectipon, ads ](Z%C}P?Cﬁ%er t an those

of the 2% col urﬁ’ll'é\?t%‘f%rbﬂ%]d‘é% %YZ nq{heplé%ﬁﬁ%%tﬁ]o%l i i WS he

TS e e A 5 5L 4 s s

second upper insulating film 41 including the second
upper distribution wires 43. Openings 45 are formed at
portions of the third upper insulating film 44 that

10 correspond to the connection pads of the second upper
distribution wires 43. Solder balls (projecting
connection terminals) 46 are formed in and on the
openings 45, and connected to the connection pads of
the second upper distribution wires 43. A plurality of

15 solder balls 46 are arrayed in a matrix on the third
upper insulating film 44.

The base plate 21 i1s slightly larger in size than

the semiconductor construction assembly 23 in order to
set the arrangement region of the solder balls 46

20 slightly larger than the size of the semiconductor
construction assembly 23 in accordance with an increase
in the number of connection pads 25 on the silicon
substrate 24 and set the size and arrangement interval
of the connection pads 25 larger than those of the

25 columnar electrodes 32.

The connection pads (portions in the openings 45

of the third upper insulating film 44) of the second



64 upper distribution wires 43 that are arrayed in a nmatrix are arranged
not only in a region corresponding to the sem conductor construction
assenbl y &@8,20emt1577al so in the regi on of the sealing fil mC3GP2008009d58¢ he 5
sem conductor construction assenbly 23. O the solder balls 46 arrayed in
a matrix, at least the outernost solder balls 46 are arranged around the
sem conduct or construction assenbly 23. In this case, as a nodification,
all the 10 connection pads of the second @fper distribution wires 43 may
be arranged around the sem conductor construction assenbly 23. The upper
distribution wire can be formed fromonly one layer, i.e., the first
di stribution wiuppe39 digrid igtuticastwittes it dhadstarks agomiest ii6n pads can be
arranged around the semi conductor construction assenbly 23. According to
the present i nwaithiioh anecherfbanged aaferonins ditatd fig I CPE RARRFLEREr s t he
upper surface of the sem conductor construction assenhl Z%Cj the 20 first
upper di stri butticorFhA reeRisengiiche g drah atsoset“@%(ﬁ Mt el ect r odes
32 via the openings 38 forned in ga first .up er.insq{ ting fjl.m37, and
the sealing fid'AS6MHiIR EH S G gkéﬁ cFeealeﬁIfgad%ﬂd[f eﬂear g ctorﬂneduct or
constructi on assenbl 3.are faormed an 25 the 1 du r GOoNstret i on
assenbly 23 in %chcrf}/ Ctoﬁnlcifnﬁqtgr%co noer%:ﬁsosnengogg)scgg andPitrPseul ating film
26, but  al 50 the profective di 1M 2 St bt i o 3 18% T ARRA04/ 015771
oo/ IPp00%1 000dug T A€ d G dd 1R & m ‘
solder balls 46 are arranged around the semiconductor
construction assembly 23.
In this case, as a modification, all the
10 connection pads of the second upper distribution wires
43 may be arranged around the semiconductor
construction assembly 23. The upper distribution wire
can be formed from only one layer, i.e., the first
distribution wire 39, and at least the outermost
15 connection pads can be arranged around the
semiconductor construction assembly 23.
According to the present invention, the first
upper insulating film 37 which covers the upper surface
of the semiconductor construction assembly 23, the
20 first upper distribution wires 39 which are connected
to the columnar electrodes 32 via the openings 38
formed in the first upper insulating film 37, and the
sealing film 36 which covers the side surface of the
semiconductor construction assembly 23 are formed on
25 the semiconductor construction assembly 23 in which not

only the connection pads 25 and insulating film 26, but

also the protective film 27, distribution wires 31,



65 col ummar el ectrodes 32, sealing film33, and the like are fornmed on the
silicon substrate 24. In general, a columar electrode nust be as high as
100 to 20WoAm4/m15Tmder to reduce the stress on the 5 celCuarzno3/ednss r ode
that is caused by the difference in thermal expansion coefficient between a
silicon substrate and a circuit board. As described above, in the present
invention, the first upper distribution wre 39 and first upper insulating
film37 are formed 10 on the colummar el &trode 32. Since the first upper
distribution wire 39 and first upper insulating film37 function to rel ax
the stress, the columar electrode 32 can be designed as | ow as about 50
to 100 ,um As ddiexmrcot wirert mddect ritle 32 liinchifghler 335t raess trfed addtd on 15
operation is enhanced. The columar electrode 32 nay be forned at the
conventi onal heimghtfaepshdimdghe sihleicai raatisdsm €40 be bonded. An

exanpl e of a sem conductor device manufacturing nethod will be expl ai ned.
The semiconduct or 20l oFeterrti oh RLEMAY 2R EHPIhe Y koaras FR¥ER f or med
in the steps shown in FIGS. 2 to 8 according to the first enbodi m%nt. As
shown in FIG 58 iHe 10uwkh0 stiff 48eST6R sitr €6AUCSUbLEr §L&§S54 05 the

sem conductor constructi on assepblies 25 23 are .adhered.t r edet er m ned
portions %on t hé%@}a%ﬁ]f%%%r#awaa%ﬁe%i%uﬁ%g&y %e ,&lé}% % FIG 53,

a sealing film36 qade.of EIAIIIHe Al ARONGLL G51 el 200A DIGI 71
substrate and a circuit board. As described above,
in the present invention, the first upper distribution
wire 39 and first upper insulating film 37 are formed
10 on the columnar electrode 32. Since the first upper
distribution wire 39 and first upper insulating film 37
function to relax the stress, the columnar electrode 32
can be designed as low as about 50 to 100 pm. As the
columnar electrode 32 is higher, stress relaxation
15 operation is enhanced. The columnar electrode 32 may
be formed at the conventional height depending on the
circuit board to be bonded.
An example of a semiconductor device manufacturing
method will be explained. The semiconductor
20 construction assembly 23 and the like are first formed
in the steps shown in FIGS. 2 to 8 according to the
first embodiment.
As shown in FIG. 52, the lower surfaces of silicon
substrates 24 of semiconductor construction assemblies
25 23 are adhered to predetermined portions on the upper
surface of an adhesive layer 22. As shown in FIG. 53,

a sealing film 36 made of polyimide, an epoxy resin,



66 or the like is formed by printing on the upper surface of the adhesive
| ayer 22 including the sem conductor construction assenblies 23 such that
t he thi ckwesso4fis7mhe sealing film 36 beconmes slightly Pargeroosheass he 5
hei ght of the sem conductor construction assenbly 23. In this state, the
upper surface of the sem conductor construction assenbly 23 is covered
with the sealing film36. The upper surfaces of the sealing film 36 and
sem conduct or construction assenbly 23 aré&®%properly 10 polished to expose
t he upper surfaces of columar electrodes 32, as shown in FIG 54. Also in
manuf acturi ng the sem conductor construction assenbly 23 shown in FIG 52,
a sealing fil mB3He Ifidtareics afodriesd Upperr igurifres eomnfthdeigie praoteda/ e
film27 including the columar electrodes 32 and distribution wires 31
such that the tdfi dkreessilofsivehelaeat i2iy idindndadonheseriqqustanr ger
than the height of the colummar el ectrode 32, as descri bed above._ The
upper surfaces amstaicE mp I 3 2P anfh diiandrh e deidemrss 2 are
properly polished to expose the upper surfaces of the columar el ectrodes.
ol i

Hence, the pol itgH ripatiel st ExetUtRRFUW TS L Whtdse W e er of
pol 1 ohi g, o{eps, oan . be, dselcaserl Lo, e WAL R Splal ned Ay rapLure 10
sealing [11m SLLnihe stale, sl FLGs o2 e Borpaat cdtdlcisy (e
construction assembly 23 is covered with the sealing
film 36. The upper surfaces of the sealing film 36 and
semiconductor construction assembly 23 are properly
10 polished to expose the upper surfaces of columnar
electrodes 32, as shown in FIG. 54.
Also in manufacturing the semiconductor
construction assembly 23 shown in FIG. 52, a sealing
film 33 is formed on the upper surface of the
15 protective film 27 including the columnar electrodes 32
and distribution wires 31 such that the thickness of
the sealing film 33 becomes slightly larger than the
height of the columnar electrode 32, as described
above. The upper surfaces of the sealing film 33
20 and columnar electrodes 32 are properly polished to
expose the upper surfaces of the columnar electrodes.
Hence, the polishing step is executed twice.
A case wherein the number of polishing steps can
be decreased to one will be explained. A structure in
25 which the semiconductor construction assembly 23 does
not comprise any sealing film 33 in the state shown in

FIG. 52 is prepared. That is, the protective film 27,



67 distribution wires 31, and columar el ectrodes 32 are forned on a

sem conduct or substrate in the wafer state on which the connection pads 25
and i nsulwoizegr/df1517m 26 are formed is forned. Thereaft ePCTURZ08/08958 ant 5
structure is diced wthout formng any sealing film33. |In the step shown
in FIG 53, the sealing filnms 33 and 36 are sinultaneously formed fromthe
same sealing material in a region where the sealing films 33 and 36 are
to be formed. The upper surface of the col 8fmar 10 el ectrode 32 is polished
together with the sealing films 33 and 36 (the sealing filns are
integrated wthou X boundary). In other words, the nunber of polishing
steps can be deft& §é€ F608n8159sd§éreé%ﬁn@o1ﬂﬁ@aﬁuﬁﬁect©bdsea82ngré|Im

formati on steps 0 15 When the polishing step is perfornmed once, the
hei ghts of thg £8Fﬂﬁaa9neﬁeéFW688§d§§t8F FHBStEaRfcbRduBEOVaEOnSEEREE] ON

nbly 23. i h h FI G wi,ng to el ectroplating
? zfﬁati gn V\h:az %hg %% Sﬁgﬁg%é gnp@?ﬁgﬁr%’rsdgﬁg f-wseéatitﬁ@ ﬁéﬂ-’@h?ﬁlg .
the semi conduct 9f C98EﬁéHCR%O9o géenb% gEerthEﬁﬁZ%g%ﬁ homm in

becone uniform e Sta omn in t he

sem condugt or - cgpsheGHEonagsennl | es 3&@@&@?&9{ ads uol Oég ny2dygnce.

25 At the end of the polishing step s own 1 n sses

th t shown i ppF t N pekrfo a
e conduct o devi ce =houn o300 D15 1" Pet! JR2003F0058RY frits 33

and 36 are simultaneously formed from the same sealing
material in a region where the sealing films 33 and 36
are to be formed. The upper surface of the columnar

10 electrode 32 is polished together with the sealing
films 33 and 36 (the sealing films are integrated
without any boundary). In other words, the number of
polishing steps can be decreased to one by decreasing
the number of sealing film formation steps to one.

15 When the polishing step is performed once,
the heights of the columnar electrodes 32 of the
semiconductor construction assembly 23.in the state
shown in FIG. 52 vary owing to electroplating
formation. When the polishing step is performed

20 twice, the heights of the semiconductor construction
assemblies 23 in the state shown in FIG. 52 become
uniform. In the state shown in FIG. 52, the heights of
the semiconductor construction assemblies 23 can be
made uniform in advance.

25 At the end of the polishing step shown in FIG. 54,
the same processes as the steps shown in FIGS. 12 to 18

can be performed to obtain a semiconductor device shown



68 in FIG 51. As a nethod of manufacturing the sem conductor device
showmn in FIG 51, the nethod of the first enbodi nent using another base

pl ate 60 wbhaesm/a1877% FI GS. 19 and 20 can be applied. As &OBLJREN03/009958

sem conduct or device manufacturing nethod of the second enbodi nent, the
met hod of the first enbodi nent shown in FIGS. 21 and 22 can al so be
applied. 10 (First Mdification of Second Enmbodi ment) In the manufacturing
step shown in FIG 53, the adhesive |layeP822 is forned on the | ower
surface of the silicon substrate 24 of the sem conductor construction
assenbly 23. The adhesive layer 22 is adhered to a 15 predeterm ned portion
on the upper sumfad&.of5lt.he base plate 21. In this case, a sem conductor
device can be obtained as the first nodification shown_in.FIG 55.to the
second enbodi ment ofA% e nedwshtof MaswfGastuning Hé e B dsHEPonduct or
device, the lower 20 surface of the silicon substrat 4 |s %dhered to the
upper surface efehife Fasampliag &8 vla tHhe aéad et 3P The side

surface of the silicon substrate 2 or .the like is co nected to the upper
surface of the STRSETSNE SSFPY 3R sé’fisiené’]ﬁeclem% r}’ﬂ’f’él bdhdi ng 25

21 can be | nor GG 0 Eb A BaARE VD 2004/ 15771 PCT/ IP2003/ 006958

As another semiconductor device manufacturing
method of the second embodiment, the method of the
first embodiment shown in FIGS. 21 and 22 can also be
applied.

10 (First Modification of Second Embodiment)

In the manufacturing step shown in FIG. 53, the
adhesive layer 22 is formed on the lower surface of the
silicon substrate 24 of the semiconductor construction
assembly 23. The adhesive layer 22 is adhered to a

15 predetermined portion on the upper surface of the base
plate 21. In this case, a semiconductor device can be
obtained as the first modification shown.in FIG. 55 .to .
the second embodiment of the present invention.

In the obtained semiconductor device, the lower

20 surface of the silicon substrate 24 is adhered to the
upper surface of the base plate 21 via the adhesive
layer 22. The side surface of the silicon substrate 24
or the like is connected to the upper surface of the
base plate 21 via the sealing film 36. The bonding

25 strength of the semiconductor construction assembly 23
to the base plate 21 can be increased to a certain

degree.



69 (Second Modification of Second Enbodinent) FIG 56 is a sectional view
showi ng a sem con- ductor device according to the second nodification to

t he secormoentidsTment of the present invention. 5 This ®emJeznsoewssy device
is different fromthe sem conductor device shown in FIG 51 in the absence
of the base plate 21 and adhesive layer 22. In manufacturing the

sem conduct or device according to the second nodi fication to the second

10 enbodi nent, the base plate 21 is peeleé fromthe adhesive |ayer 22, or
the base plate 21 and adhesive |ayer 22 are renopved by polishing, etching,
or the like after the solder balls 46 are forned, as shown in FIG 56. The
three insul ati ngedangs Megli Uratdmn o7 SEsont FMRoEdantig fil'm 36 are cut
bet ween adj acent senlconductor constructjon, assenbljes 23, optaining a

plurality of semi corfthfet or® de¥iz e SHRRRT VG S ln@i’k?e %%?Ja?%d

ayer 22 and Gait e ARG S0 TGN oﬁh%eaf‘o?)fyﬁneé’asse?cﬁﬁqcf S Ra b of
: 'on o

Cempved by pol FEhii: After t“ng, dﬂt Ui ﬂ?%epi"%s%é#w Tasor the
silicon bstr 4 t pol i shed.
The thre?uppe?h%lnsgu I ngecfﬂ'% \}’E‘Lc@5l§§j tﬁ%‘rdsrgaﬁé/ng film36

are cut betwee i t 5 /
PCT/ JP2003/ Ooggﬁg&ﬁ%}cww HorPNsd ribﬁ.' 05‘1 W 2004/ Hffde of

the base plate 21 and adhesive layer 22.

In manufacturing the semiconductor device

according to the second modification to the second

10 embodiment, the base plate 21 is peeled from the
adhesive layer 22, or the base plate 21 and adhesive
layer 22 are removed by polishing, etching, or the like
after the solder balls 46 are formed, as shown in
FIG. 56. The three insulating films 44, 41, and 37

15 and the sealing film 36 are cut between adjacent
semiconductor construction assemblies 23, obtaining
a plurality of semiconductor devices shown in FIG. 56.
The obtained semiconductor device does not comprise any
base plate 21 and adhesive layer 22, and can be made

20 lower in profile.
(Third Modification of Second Embodiment)

After the base plate 21 and adhesive layer 22 are
removed by polishing, etching, or the like, the lower
surfaces of the silicon substrate 24 and sealing film

25 36 are appropriately polished. The three upper
insulating films 44, 41, and 37 and the sealing film 36

are cut between adjacent semiconductor construction



70 assenblies 23, obtaining a plurality of sem conductor devices shown in
FIG 57 according to the third nodification to the second enbodi nent of

t he presewoD 200404617i on. The obt ai ned sem conduct or devi PETARWOBRIYSS8TBdE
much lower in profile. Before the solder balls 46 are formed, the base

pl ate 21 and adhesive |ayer 22 may be renoved by polishing, etching, or
the like. (If necessary, the |ower surfaces of the silicon substrate 24
and sealing 10 film 36 are appropriately polished.) Thereafter, the solder
balls 46 nay be fornmed, and the three upper insulating films 44, 41, and
37 and the sealing film36 my be cut between adjacent sem conductor
construction assenbliies 23, dbtaFainghaMpdutiedativorfobeBéconduElpadi nent)
FIG 58 is a sectional view showing a sem con- ductor device according to
the fourth nodidkivéatsoshowo ttheF§€cond erbodiddbat tef thre thi&dent invention.
Thi s sem conductor device is different fromthe 20 seni conduct or %evice
shown in FIG S5edifichatioa keathedisesppst epRofBRENT SFetPE3Pr§S58 R ered to
the lower surface of the adhesive |ayer 22. The netal |ayer 63 .is made
of, e.g., coppénvesitiogevelhe PbkagRECh SSPRCORAESS 28 eVE CrafGfalfuring t he
sem conduct or devi ce accordin% to %gﬁhfourth nodi fication to the second
enbodi meft, t h&2KEsBUSPaleWet 18 PERGVE® by pol i shing, WO 2004/ 015771

PCT/ JP2003/ 009958 Refore the solder balls 46 are formed, the base
plate 21 and adhesive layer 22 may be removed by
polishing, etching, or the like. (If necessary, the
lower surfaces of the silicon substrate 24 and sealing

10 film 36 are appropriately polished.) Thereafter, the
solder balls 46 may be formed, and the three upper
insulating films 44, 41, and 37 and the sealing film 36
may be cut between adjacent semiconductor construction
assemblies 23.

15 (Fourth Modification of Second Embodiment)

FIG. 58 is a sectional view showing a semicon-
ductor device according to the fourth modification
to the second embodiment of the present invention.
This semiconductor device is different from the

20 semiconductor device shown in FIG. 51 in that a heat
dissipation metal layer 63 is adhered to the lower
surface of the adhesive layer 22. The metal layer 63
is made of, e.g., copper foil several ten pm in
thickness.

25 In manufacturing the semiconductor device
according to the fourth modification to the second

embodiment, the base plate 21 is removed by polishing,



71 etching, or the like after the solder balls 46 are forned, as shown in
FIG 10. The netal layer 63 is adhered to the entire |ower surface of the
adhesi ve wbhayewo1221 The three upper insulating fil nms 44pCAihp2@s/dossss37, the
sealing film 36, the adhesive |ayer 22, and the netal |ayer 63 are cut

bet ween adj acent sem conductor construction assenblies 23, obtaining a
plurality of sem conductor devices shown in FIG 58. The adhesive | ayer 22
may al so be renoved by 10 polishing, etchi’hg, or the like. (If necessary,
the |ower surfaces of the silicon substrate 24 and sealing film36 are
appropriately polished.) The netal |ayer 63 nay be adhered to the | ower
surfaces of thetsiHiinggn orsubst fatke 24 tand tdealsiodglefd mlds ita axenew
adhesive 15 layer. (Fifth Mdification of Second Enbodi nent) The structure
may be cut for farsetd,ofast wircom .impEd G .sdifi-cofdsc msrtadodsyviaictdon Sassenbl i es
23. For example, as the fifth nodification shown in FIG 59 to the 20
second enbodi nexdhegfed He Fhes emtine demesh, SuHecsofudhg edhesdit® for a set
of three sem conductor construction assenbl i g mul ti-chip

modul e semi condwetedr “devi déie AN PR & S %‘g‘rg %%@ng%’u&q n
ceoerl 63 23 1y 08 Sl P IR e, LI %O
om tted WO Zoodfr{e 1a5_L77llay%g/6]§32aoroe3/c%0c9%Seacween adjacent semiconductor
construction assemblies 23, obtaining a plurality of
semiconductor devices shown in FIG. 58.
The adhesive layer 22 may also be removed by
10 polishing, etching, or the like. (If necessary, the
lower surfaces of the silicon substrate 24 and sealing
film 36 are appropriately polished.) The metal layer
63 may be adhered to the lower surfaces of the silicon
substrate 24 and sealing film 36 via a new adhesive
15 layer.
(Fifth Modification of Second Embodiment)

The structure may be cut for a set of two.or .more
semiconductor construction assemblies 23. For example,
as the fifth modification shown in FIG. 59 to the

20 second embodiment of the present invention, the
structure is cut for a set of three semiconductor
construction assemblies 23, obtaining a multi-chip
module semiconductor device. A set of three semicon-
ductof construction assemblies 23 may be of the same

25 type or different types.

In FIG. 59, the lower metal layers of the

distribution wires 31, 39, and 43 are omitted



72 for illustrative conveni ence. Wether the connection pads (solder balls
46) of the second upper distribution wres 43 are arranged on the sealing
film 36 awouna/t1h®1 sem conductor construction assenbl y P23/IP208009984 ear for
5 illustrative convenience. In practice, the connection pads are arranged
on the sealing film36. This also applies to the follow ng enbodinent. In
FIG 59, the sem conductor construction assenbly 23 is adhered to the
upper surface of the 10 adhesive |ayer 2272 Unlike conventional bonding,
adhesi ve alignnent does not require high precision, and the arrangenent
interval between sem conductor construction assenblies 23 can be.

m ni mi zed. WhenfehelildvphhgbhEat copvervancpet wlbatbeni tbadgennpection
construction 15 assenblies 23 is mnimzed, at |east sonme of the second
upper di stributPeAswiFesdas haylpelal rahgbbeonerard YRREF ngletribusign
(Sixth Modification of Second Enbodinent% Cnlé ghe S%L?er balls 46 are
formed on the 261E8An&dt PoR pLUERErdt AR 5REoRA2LMPEr TdiRt PPLBEPBRAG W PES 43
in the case shown in FICit59, but, t he gresent ﬂ%g%e?%ion S noﬁ limted to
this. For exanpP&8™ &8 ¢HESF xCR DI FEaYi BR°S £P &*°B0°t 52t hé®Eecond
enbodi nent of th resept_in L OF nnecy i 2 1 or med
on the co%necti%glggggggﬁv?hégggggggnggperEéié???gg?an§a%régH§§?P$ﬁé

W0 2004/ 015771 BT SEE003T 0p0deg O Tnd!SehCEIBLALATAY Lhigalls Tk

applies to the following embodiment.
In FIG. 59, the semiconductor construction

assembly 23 is adhered to the upper surface of the

10 adhesive layer 22. Unlike conventional bonding,
adhesive alignment does not require high precision,
and the arrangement interval between semiconductor
construction assemblies 23 can be minimized. When the
arrangement interval between semiconductor construction

15 assemblies 23 is minimized, at least some of the second
upper distribution wires 43 may be arranged on the |
sealing film 36.
(Sixth Modification of Second Embodiment)

Only the solder balls 46 are formed on the

20 connection pads of the second upper distribution wires
43 in the case shown in FIG. 59, but the present
invention is not limited to this. For example, as
the sixth modification shown in FIG. 60 to the second
embodiment of the present invention, connection pads

25 112 may be formed on the connection pads of the second
upper distribution wires 43. The solder ball 46, a

semiconductor chip 113 formed from an LSI or the like,



73 and a chip conponent 114 formed froma capacitor or resistor may be
arranged on the connection pads 112. In this case, the sem conductor chip
113 and cwopoewnpoment 114 are arranged on the upper cemCenpPzwshHa@oss 5 of
the third upper insulating film44. The solder ball 46 is arranged at the
peri phery on the upper surface of the third upper insulating film44. The
sem conductor chip 113, is constituted Qy arranging a plurality of bunp
el ectrodes 113b at the periphery on the Ioer 10 surface of a chip main
body 113a. The bunp el ectrodes 113b of the sem conductor chip 113 are
electrically connected to the connection pads 112 via solder (not shown).
A seal i ng nat eshal a 1d5ipscéiporenbet hbeforhed ERPP AafAPHBHYCL1138 and the
third upper insulating film215 44. El ectrodes on the two sides % the chip
conponent  1l4raséstonneeyebeontsarfedceRnElei 6APPEEE1 2R 2PIFE 1§ F der

gﬁrbers 116. (Seventh gbdification gf Sﬁgond Engodinﬁn%) h? F£§§c99p t he
p conponent 114 ARdthh& FRRE: 5bcaP8 ﬁﬁﬁﬂggﬁ 8t FREPCE ef6f “a .
25, "“and the S6PEEPIBAFI 11465EFe=FERREATAP S R pRRPRROS D et et r asent
Shoan i noFI G 85 385 GALR. BBEBR " BRBSASEH ToF™ e pr agnt f Roent FoR. the
23 Ty be des! Ghiedsl F GA L aWB 2005 BIEFI1 et Tps00a  bossse s BEeerelY
the third upper insulating £ilm 44. The semiconductor
chip 113 is constituted by arranging a plurality of
bump electrodes 113b at the periphery on the lower
10 surface of a chip main body 113a. The bump electrodes
113b of the semiconductor chip 113 are electrically
connected to the éonnection pads 112 via solder (not
shown). A sealing material 115 is filled between the
chip main body 113a and the third upper insulating film
15 44. TFlectrodes on the two sides of the chip component
114 are connected onto the connection pads 112 via
solder members 116.
(Seventh Modification of Second Embodiment)
In FIG. 60, the chip component 114 and the like
20 are mounted at the center of a structure formed from a
set of three semiconductor construction assemblies 23,
and the solder balls 46 are formed at the periphery.
The present invention is not limited to this. For
example, as the seventh modification shown in FIG. 61
25 to the second embodiment of the present invention, the

size of the sealing film 36 around one semiconductor

construction assembly 23 may be designed large to



74 a certain degree. The chip conponent 114 and the |like nmay be nounted on
the connection pads 112 arranged at the center of the third upper
i nsul ati ngof2oé4n187&71 The | ower portions of connection piPaS/JRADINBYSHE
connected 5 to the connection pads 112 arranged at the periphery via
sol der menbers (not shown). The connection pins 117 are soldered to the
connection pads 112. Although not shown, the connection pins 117 are
inserted into through holes formed in a dércuit board, and sol dered 10 to
pads fornmed around the through holes on the |ower surface. (Eighth
Modi fication of Second Enbodinment) FIG 62 is a sectional view show ng a
semi con- duct ora derited rackegrdieng thhe ki gepansdiT ilds iand tdre 15 kehe
second enbodi nent of the present invention. The structure of the
seni conduct or dewi de widuntss eplHinapnnasfdierads 113 furaget i ng
met hod. Referring to FIG 59, a sem conductor device in_whi gﬂ tth base
plate 21 is reévsveEniath@f & mig PRy dasWaiings fiind s cThy is
prepared. The prepared sem conductor device will referred to as
sem conduct or BIWEE PRI EIRRS tcé%m‘cﬁcgij‘r?é“‘ dppEt @Bfﬁ‘?@-’e% (éorH’eeaCtateC?
di ssipation netal plate 122 slightly larger in size . than the sem conductor
bl ock 12P is ad:t?ertg‘tf (PHHEL Ipo%/%sr ]g]lfff%crearbqre R & ees‘pier\}glﬁ%aéyéf 22 of
t he sem conductor_ bl ock 121, aL}ﬂ%V§%§ﬁ9'123 i.s. f égﬁgaigﬁ% l.gi ng or
printing on the thpetSUr face o’?S t ﬂe 4015771 % JP200 ;%09958
117 are soldered to the connection pads 112. Although
not shown, the connection pins 117 are inserted into
through holes formed in a circuit board, and soldered
10 to pads formed around the through holes on the lower
surface.
(Eighth Modification of Second Embodiment)
FIG. 62 is a sectional view showing a semicon-
ductor device according to the eighth modification to
15 the second embodiment of the present invention. The
structure of the semiconductor device will be explained
together with its manufacturing method. Referring to
FIG. 59, a semiconductor device in which the base plate
21 is removed without forming any solder ball 46 in
20 FIG. 59 is prepared. The prepared semiconductor device
will be referred to as a semiconductor block 121.
The center of the upper surface of a heat
dissipation metal plate 122 slightly larger in size
than the semiconductor block 121 is adhered to the
25 lower surface of the adhesive layer 22 of the

semiconductor block 121. A sealing film 123 is formed

by molding or printing on the upper surface of the



tal plate 122 around the sem conductor block 121 such that the upper
Zﬁrpgce OP the sealing film 123 becomes flush with that of the third upper
i nsul at i nyof2004m1871 of the semi conductor block 121. The paahesiogeodssyer 22 5
may be renoved, the netal plate 122 may be arranged in a nold, and the
sem conductor bl ock 121-may be arranged on the upper center surface of the
netal plate 122. Third upper distribution $ﬁres (including the third |ower
netal |ayers) 124 are fornmed on the upper 10 surfaces of the third upper
insulating film44 and sealing film123, and connected to the connection

ads of the seco distribution wires 43. A fourth upper insulating
Plln1125 is forﬂﬁga6ngﬁﬁ£ uﬁﬁérar@HFﬂaEBeoﬁeﬁhéoﬂﬁuﬁQOMppépckniaﬂasung film

44 | ud 15 ird upper distribution wires 124. Openings 126 are
forhgg gtlggrtigﬁgg %H?hgpP rFHrEﬁE%r nsifafeAGingi Finlm2528hhecomes

f the. . third upper_distribution wires
124, Comnect fon L4e i5Y SRabr6Fnbaei bt e BBEﬁanesﬁéBtéﬁgoﬁﬁﬁ[}ééf ourth
[ ngs
connect i on padesf TThe by caPanebrt TSeErBa T ontle adhesvSEt BkeF odés on

the two sides ofapash ebhpreorPeREnte:d?8yl cﬁ’ég‘iggﬁrﬁayagcagggéﬁé’%g?é%es of

resistor are connected 25 via so
the connection padsid27aen the semiconductor Bl ock 121 Jhe L oner portions
of connection pins 130 are connected WO 2004/ 1
on the upper center surface of the metal plate 122.
Third upper distribution wires (including the
third lower metal layers) 124 are formed on the upper
10 surfaces of the third upper insulating film 44 and
sealing film.123, and connected to the connection pads
of the second upper distribution wires 43. A fourth
upper insulating film 125 is formed on the upper
surface of the third upper insulating film 44 including
15 the third upper distribution wires 124. Openings 126
are formed at portions of the fourth upper insulating
film 125 that. correspond to the connection pads of the
third upper distribution wires 124. Connection pads
127 are formed in the openings 126 and on the fourth
20 upper insulating film 125 around the openings 126, and
connected to the connection pads of the third upper
distribution wires 124.
Electrodes on the two sides of each chip component
128 formed from a capacitor or resistor are connected
25 via solder members 129 to the upper surfaces of the
connection pads 127 on the semiconductor block 121.

The lower portions of connection pins 130 are connected



76 via solder (not shown) to the upper surfaces of the connection pads 127
on the sealing film 123, thus obtaining a sem conductor device shown in
FIG 62. woNbewdsNbdi fication to Second Enbodi ment) 5 FIPGI/J8308/809%58
sectional view showing a semi con- ductor device according to the ninth

nodi fication to the second enbodi mrent of the present invention. The
structure of the sem conductor device will_be explained together with its
manuf acturi ng method. Also referring 10 to’#1G 59, a semiconductor device
in which the base plate 21 and adhesive |ayer 22 are renpved w t hout

form ng any sol der ba&% 46 in FIG 59 is grepared. The prepared
sem conduct or d&VicEOWFF BBOFefRPYRYI £8 HBeaUPBeki sundacesrolfl bbk 131. For

illustrative convenience, 15 .th rrangenent of the second upper
di stribution w?ée/%nefuh@ilua?ﬂa ??12 QBcbHE FBReFDEefalm Ayér sgﬁus is

di fferent betwe 5 nd.63. .In FIG, 63, connection pads 132 are
forned at prede?QF%#ne g %o? P5Re0dRCERE ﬂ%ﬁé?esﬁp?ﬁEeleFiﬁe #Rird upper

20 [ nsulating Tk d.andccogoeched o, hg,congect) on, pads of (e second

upper distribution wres exrble " wring i S prepared.

flexiblesiring boarg1é336gogprgsg%cgigﬁgg1v§ngg§§§§n%ﬁ§ ggﬁﬁggﬂat t he

center an opening 134 25 slightly larger in size duct or
i1 m substrate 135 e ond of the Ve 2004 1o 71 pcifSptodrindota”

the second embodiment of the present invention. The
structure of the semiconductor device will be explained
together with its manufacturing method. Also referring

10 to FIG. 59, a semiconductor device in which the base
plate 21 and adhesive layer 22 are removed without
forming any solder ball 46 in FIG. 59 is pPrepared. The
prepared semiconductor device will be referred to as a
semiconductor block 131. For illustrative convenience,

15 the arrangement of the second upper distribution wires
(including the second lower metal layers) 43 is
different between FIGS. 59 and 63. In FIG. 63,
connection pads 132 are formed at predetermined
portions on the upper surface of the third upper

20 insulating f£ilm 44, and connected to the connection
pads of the second upper distribution wires 43.

A flexible wiring board 133 is prepared.

The flexible wiring board 133 comprises a film
substrate 135 having at the center an opening 134

25 slightly larger in size than the semiconductor block
131. An interconnection 136 is formed on the upper

surface of the film substrate 135. One end of the



i rconnection 136 projects into the opening 134, and serves as a
ZZnhQLSion term nal 1362. k protective film137 is formed on the upper
surface oWvotheydisi7m substrate 135 including the interc®omaezioanonst. 5 An
opening 138 is formed at a portion of the protective film 137 that 1 139
corresponds to the other end of the interconnection 136. A solder ba
is arranged on the other end of the inteycppnectlon 136 that is exposed
via the opening 138. Wien the flexible wiring 10 board 133 is prepared, no
sol der ball 139 is forned. The connection term nal 136a of the flexible.

ol _ _ ble.
152 arranged ai The” Gort EREry ™o Eher S LB BoMRERt BRELPBERL1S1T Siv oafing

132 arranged at the periphéery on

1 exi ble w ring. Boird 133 ar und-Ches < b BbABRCE 8PS bl BORELSSEELER that the

flexible wiring board 133 aroun € senico

| ower surface Ofilﬂel§$ai£ngormedféﬁn%ﬁéougg§%g§3E§%8%POfLéQ%BPfi%Of t he

silicon substrate 24 of the sem conductor e. A heat

cn ) ) . CUn, 1 to the
di ssi pation netahbpteiiee 14251 snatheresd i a; besiye; Layps 14
Iomerpsurface of tﬁ% silicon substratie 24 o tﬁg SEHICOH%UC%OF bl ock 131

or the I%ke arfmtdsmextm@rwmrimﬁoﬂﬁe&%S@%éﬁ@iéﬁ'@flﬁ@ecﬂ&&ééﬁ’ﬁé on

the two sides of each chip conponent 25 143 fornmed from a capacitor or

i ' ] f the
resistor are cohnisctledl that sobdesspmiderso ldde torhde smppess syd aces o
connection pads 132 arranged at the center of the WD 2004/015771

PCT/ JP2003/ 009988-erconnection 136. A solder ball 139 is arranged
on the other end of the interconnection 136 that is
exXposed via the opening 138. When the flexible wiring
10 board 133 is prepared, no solder ball 139 is formed.
The connection terminal 136a of the flexible .
wiring board 133 is connected via solder (not shown) to
the connection pad 132 arranged at the periphery on the
semiconductor block 131. A sealing film 140 is formed
15 by molding or printing on the lower surface of the
flexible wiring board 133 around the semiconductor
block 131 such that the lower surface of the sealing. ..
film 140 becomes flush with that of the silicon
substrate 24 of the semiconductor block 131 or the
20 like. A heat dissipation metal plate 142 is adhered
via an adhesive layer 141 to the lower surface of the
silicon substrate 24 of the semiconductor block 131 or
the like and the lower surface of the sealing film 140.
Electrodes on the two sides of each chip component
25 143 formed from a capacitor or resistor are connected
via solder members 144 to the upper surfaces of the

connection pads 132 arranged at the center of the



78 sem conductor block 131. A solder ball 139 is formed on the other end
of the interconnection 136 of the flexible wiring board 133 that is
exposed W@ 20¢w15peni ng 138, obtai ning a sem conduct or PaEJPZ®3/809%N in 5
FIG 63. (10th Modification of Second Enbodinment) In the case shown in FIG
63, the sealing film 140 at the periphery may be nmade thinner than the
sealing film 140 near the circunferential surface of the 10 sem conductor
bl ock 131, as the 10th nodification shown7’8in FIG 64 to the second

enbodi nent of the present invention. In this case, the sealing film140 is
formed by nolding. (11th Modification of Second Enbodinent) 15 FIG 65 is a
sectional vi ewsshawonguatsenbdork disdt.or Adevilcde rabedrldili® tis theamen h

nodi fication to the second enbodi nent of the present invention. The
structure of the I#r cdhductepd ddvithe Wintedsonneaiiamdd & efetth® with its
manuf acturing nethod. Also 20 referring to FIG 59, a sem conductor device
in which the ba&exilidtee Wil ied bedirab i VA8 thpdy 122 egrosasholied the FIG 59 is
prepared. The prepared seni conductor device w || be referred to as a

sem conduct or ISRk s .38 Gbfias Rddie 2 SEHGOHI O S IEME G5 AU 65 are

25 slightly smaller in dianmeter than those shown in FIG 59, and are forned
as col umyar solfdét- b@n‘ps 46A. A flexible wiring board 152 is prepared. WO

20047015771 PCHL&ﬁ%P%&!&%%%%%%ion of Second Embodiment)

In the case shown in FIG. 63, the sealing film 140
at the periphery may be made thinner than the sealing
film 140 near the circumferential surface of the

10 semiconductor block 131, as the 10th modification shown
in FIG. 64 to the second embodiment of the present
invention. In this case, the sealing film 140 is
formed by molding.

(11th Modification of Second Embodiment)

15 . FIG. 65 is a sectional view showing a semicon-
ductor device according to the 11lth modification to
the second embodiment of the present invention.

The structure of the semiconductor device will be
explained together with its manufacturing method. Also

20 referring to FIG. 59, a semiconductor device in which
the base plate 21 and adhesive layer 22 are removed in
FIG. 59 is prepared. The prepared semiconductor device
will be referred to as a semiconductor block 151.

In this case, solder balls shown in FIG. 65 are

25 slightly smaller in diameter than those shown in

FIG. 59, and are formed as columnar solder bumps 46A.

A flexible wiring board 152 is prepared.



79 The flexible wiring board 152 conprises a film substrate 153 which is
slightly larger in size than the sem conductor block 151. Interconnections
154 are Worae16T71t he upper surface of the fil m substra&Cca/Jez®3/0®9%8 t hr ough
hole 155 is fornmed at a portion of the film substrate 153 that corresponds
to one end of each interconnection 154. A protective film 156 is forned
on the upper surface of the filmsubstrate 153 including the

i nt erconnections 154. An opening 157 is 10%orned at a portion of the
protective film 156 that corresponds to the other end of each

i nterconnection 154. A solder ball 158 is arranged on the other end of

t he i nt er conneclttiecont 1esdi i eatw i rsi rex josedd Vi 22 tdmnppiessshgg A0 When t he
flexible wiring board 152 is prepared, 15 no solder ball 158 is formed. The
sol der bunps 46Alnftiaie sldm odridictior Hliogkclychanger iHsettzdl D t he

t hrough hol es 155.0of the flexible wring board 152. Each, sol der bunp 46A
is connected tihe @mmdwq%@%kdﬁen@%e%@@%%%&ﬁﬁ iy €

i nterconnection 154 in the through hole 155, A sealing film 159 js_forned
by mol ding or RS P ol HPRDMETUBI AT ofhe h@l]f”i‘ e%‘kfﬁter%ﬁ%L%‘ boar d

152 around the sem conductor block, 151 such _that the | ower surface of the
sealing f1m 159 g%ﬁ%é%%lqlﬁi I et 3F ?r%o"s'lr%o%fs estflané 24 of
(he | semconduclor block Aot 04 "Ll kS o dhestestipnmiel plate
interconnection 154. A protective film 156 is formed
on the upper surface of the film substrate 153
including the interconnections 154. An opening 157 is
10 formed at a portion of the protective film 156 that
corresponds to the other end of each interconnection
154. A solder ball 158 is arranged on the other end of
the interconnection 154 that is exposed via the opening
157. When the flexible wiring board 152 is prepared,
15 no solder ball 158 is formed.
The solder bumps 46A of the semiconductor block
151 are inserted into the through holes 155 of the
flexible wiring board 152. Each solder bump 46A is
connected to the lower surface of one end of a
20 corresponding interconnection 154 in the through hole
155. A sealing film 159 is formed by molding or
printing on the lower surface of the flexible wiring
board 152 around the semiconductor block 151 such
that the lower surface of the sealing film 159 becomes
25 flush with that of the silicon substrate 24 of the
semiconductor block 151 or the like.

A heat dissipation metal plate 161 is adhered via



80 an adhesive layer 160 to the | ower surface of the silicon substrate 24
of the sem conductor block 151 or the like and the | ower surface of the
seal i ng fwbDrmd4#8s5771A sol der ball 158 is fornmed on the otreenprenso@bsseach 5

i nterconnection 154 that is exposed via the opening 157 of the flexible

Wi ring board 152. Accordingly, a sem conductor device shown in FIG 65 is
attained. (12th Mdification of Second Enbodinent) FIG 66 is a sectional
vi ew showi ng a sem con- 10 ductor device 8¢cording to the 12th nodification
to the second enbodi nent of the present invention. This sem conductor
device is greatly different fromthe sem conductor device shown in FIG 59
in that no sol dar adbaklv46 lagear nanged hihe aoleexisbird awier iofg theard 171 is
15 adopted instead. On the flexible wiring board 171, an interconnec- tion
173 is formed enlarenssubateate & 4f pifmtbebserdcendizzorAbdoskedtilverf il m
174 is formed on one surface of the filmsubstrate 172 except _connecti on
terminals 20 1%Ba (ke eridertheodmueti shrtace odl thrsgsad imst LdHdwir > f or ned
fromthe two ends of the interconnection 173. A plurality of_ connection
terminals 175 & eoflgleredadt 1d%e iendosmmechenushs: °§E‘rella(?é1d01°ft & %hi r d
upper insulating film 44, and connected to the connection 25 pads of

pr edet er i ned %@O@ﬁﬁﬁtl(ﬂnst]ﬁ‘lb n Wi FEPOSRS Vare WS SESIY t er mi nal

1732 of the flexible Wring hoard 17415 comneqed taldgomsetion WO
a semiconductor device shown in FIG. 65 is attained.
(12th Modification of Second Embodiment)
FIG. 66 is a sectional view showing a semicon-

10 ductor device according to the 12th modification to
the second embodiment of the present invention.
This semiconductor device is greatly different from the
semiconductor device shown in FIG. 59 in that no solder
ball 46 is arranged but a flexible wiring board 171 is

15 adopted instead.

On the flexible wiring board 171, an interconnec-

tion 173 is.formed on one surface of a film substrate
172. A protective film 174 is formed on one surface
of the film substrate 172 except connection terminals

20 173a (the other connection terminal 173a is not shown)
formed from the two ends of the interconnection 173.
A plurality of connection terminals 175 are formed at
one end of the upper surface of the third upper
insulating film 44, and connected to the connection

25 pads of predetermined second upper distribution wires
43. One connection terminal 173a of the flexible

wiring board 171 is connected to the connection



81 termnal 175 via an anisotropic conductive adhesive or solder (not

shown). Connection

pads 176 are forned on the connection pads of the

r emai ni ngweeoomdsupper distribution wires 5 43. A chi pPCOIpmognto9is’7
formed froma capacitor or resistor and a CSP type sem conduct or
construction assenbly 178 are nmounted on the connection pads 176. In this
case, the sem conductor construction assenbly 178 can take the sane
structure as that of the 10 sem conduct or 8¢onstruction assenbly 23. The

| ower surfaces of

columar electrodes 179 of the sem con- ductor

construction assenbly 178 are connected to the wupper surfaces of the
connecti on padsek#finsla 1561 ddra ametnistedwop.i cl BqrEBtd: ivsdisfdhestdiven oot

Second Enbodi nent) .

FIG 67 is a sectional view showi nhg a sem con- ductor

devi ce accordlmyhdﬁnlﬁaqtﬁﬂhQWﬂhflcatlon to the second enbodi nent of the

present i nvention.

In the sem conductor device, a sem conductor bl ock 181

in 20 which the bas€PmRGE N |anl%n3tﬂ/§eoﬂﬁ ofrﬁlf“i’ﬁéi i - CQTHZ:?CE)J? Qevi ce
shown in FIG 59, and a_ sem conduct or k 182 i h the base plate 21
>tk S oo

and adhesive |

FIG 60 w thout for
t he adhesl ve IéV%r

chips 113 are nDunt
PCT/ JP2003/ 009958 *°

LRV S rstﬁﬁ‘% Wit own in
. | d b 4 h d 25 t th
%nc% an%/qﬁsﬁgp gge;fét al_)7 ar edfﬁ er e 10 .8ac QD er via

onl I ty sem conduct or

G Ahd e d’é’ﬁpetrypsee”ée%&’}%i?&@ét& 0&3&151@12\1cé/¥%r?004/ 015771

assembly 178 are mounted on the connection pads 176.

In this case, the semiconductor construction assembly

178 can take the same structure as that of the

10 semiconductor construction assembly 23. The lower

surfaces of columnar electrodes 179 of the semicon-

ductor construction assembly 178 are connected to the

upper surfaces of the connection pads 176 via solder

(not

shown) .

15 (13th Modification of Second Embodiment).

FIG. 67 is a sectional view showing a semicon-

ductor device according to the 13th modification to the

second embodiment of the present invention. In the

semiconductor device, a semiconductor block 181 in

20 which the base plate 21 is removed from the semicon-

ductor device shown in FIG. 59, and a semiconductor

block 182 in which the base plate 21 and adhesive layer

22 are removed from the semiconductor device shown in

FIG.

60 without forming any solder ball 46 are adhered

25 to each other via the adhesive layer 22. 1In this case,

only a plurality of semiconductor chips 113 are mounted

on the upper semiconductor block 182.



82 The sem conductor bl ocks 181 and 182 are connected to each other via,
e.g., the flexible wiring board 171 as shown in FIG 66. Mre

speci fi cawbyposoipi7ural ity of connection term nals 175 ace/JPznoseaIst one
end of the 5 upper surface of the third upper insulating film44 of the
upper sem conductor block 182, and connected to the connection pads of
predeterm ned second upper distribution wJyes 43A. One connection term nal
173a of the flexible wiring board 171 is Connected to the 10 connection
termnal 175 via an ani sotropic conductive adhesive or solder (not shown).

G Sributi on wiro 43 S CRE ENErOT ALt Chier [Shr FAoLBE £FE EPRRECpper

distribution wire 43B at one én

| noulati ng {11 Mo Mnct dfndhe puer sem gonduclor, bl ook, 181, The other

connection termnal 173b of the flexi Yl e W ri

an ani sotropi ¢ ROGIH Viey adhesiye, S )-.183 t0 the connection
termnal formed from a predeterm ned gécgﬁggﬁgag%iﬁ%ﬁrﬁﬁﬁpf Wi %438,
20 (14th Modi f iccatriert iofn SecendBradient) £ i 5,8 sectional view
showi ng a sem con- ductor device according t01§%%9%%%ﬁn%%&ﬁ%léa?ﬁ: to the

second edbodi mewppesf SUTE Juree ANt HARITHD Ripp obNi 15, SAMG S %ﬁﬁ evice is
greatly different from 25 the sem conduct or device shomgﬂfn %E4%67 in that

the flexible Wi ithe bomed _BkmﬁC@mmmﬁdromgefc]@fl@zgo@iﬁpt&ﬁnet&etdh | ower
surface of the third upper insulating film W 2004/015771 PCT/ JP20 3/ 009958

the connection pads of predetermined second upper
distribution wires 43A. One connection terminal 173a
of the flexible wiring board 171 is connected to the

10 connection terminal 175 via an anisotropic conductive
adhesive or solder (not shown).

A connection terminal is formed from a predeter-

mined second upper distribution wire 43B at one end
of the lower surface of the third upper insulating film

15 44 of the lower semiconductor block 181. The other
connection terminal 173b of the flexible wiring board
171 is connected via an anisotropic conductive adhesive
(or solder) 183 to the connection terminal formed from
a predetermined second upper distribution wire 43B.

20 (14th Modification of Second Embodiment)

FIG. 68 is a sectional view showing a semicon-

ductor device according to the 14th modification to
the second embodiment of the present invention.
This semiconductor device is greatly different from

25 the semiconductor device shown in FIG. 67 in that the

flexible wiring board 171 is made longer and connected

to the lower surface of the third upper insulating film



83 44 of the |ower sem conductor block 181 via an adhesive layer 201. In
this case, the solder balls 46 project outside the filmsubstrate 172 via
openi ngs W020é4rifeEd i n the 5 adhesive |ayer 201, proteeCiraedoshomois’4, and
filmsubstrate 172. The other connection termnal 173b of the flexible
Wi ring board 171 is connected to connection termnals fornmed from
predeterm ned second upper distribution wires 43B at the two ends of the
10 ot her semi conductor block 181, via sol 8r nenbers 204 arranged in
openings 203 formed in the adhesive layer 201 and protective film 174.
(Third Enbodinent) FIG 69 is a sectional view showi ng a sem con- 15 ductor
devi ce. accordidyg dbd e tdvwen smbiotintbmttaf hlwck ghds enta iaw atietiverhe
sem conductor device conprises a flat square base plate 21 nade of
silicon, glass,laygera&file, a resin, a netal, or the like. An adhesive |ayer
22 is forned froman adhesive, pressure sensitive 20 adhesive sheet
doubl e- si ded adhesi VER tidpbS @aS€hetle keolder thllppts RipPTace SHLTHE base
plate 21. The lower  surface of a flat square sem conductor construction
assenbly 223 slikmtTilmmdsirate st PRt & 0pI e 115 Wfhered to
t he upper_center surface of th 25 adhesive | ayer J[z; The.sem conduct or
const ructd on as%@m&v%z%ay%r%%’séérogtesﬁ}r%%n]?%ﬁ%s 4 ea%,ﬂ;i% urality of
WO 2004/ 015771 £§gggﬁg&93{g9995§he other connection terminal 173b
of the flexible wiring board 171 is connected to
connection terminals formed from predetermined second
upper distribution wires 43B at the two ends of the
10 other semiconductor block 181, via solder members 204
arranged in openings 203 formed in the adhesive layer
201 and protective film 174.
(Third Embodiment)
FIG. 69 is a sectional view showing a semicon-
15 ductor device. according to the third embodiment of the
present invention. The semiconductor device comprises
a flat square base plate 21 made of silicon, glass, .
ceramic, a resin, a metal, or the like. An adhesive
layer 22 is formed from an adhesive, pressure sensitive
20 adhesive sheet, double-sided adhesive tape, or the like
on the upper surface of the base plate 21. The lower
surface of a flat square semiconductor construction
assembly 223 slightly smaller in size than the base
plate 21 is adhered to the upper center surface of the
25 adhesive layer 22.

The semiconductor construction assembly 223

comprises a silicon substrate 24, a plurality of



84 connection pads 25 which are formed at the periphery on the upper
surface of the silicon substrate 24, an insulating film 26 which is made of
silicon owDadeosars7he i ke and forned on the upper surf &ce/Jetoosh@9ss | i con
5 substrate 24 and has openings 28 for exposing the centers of the
connection pads 25, a protective film27 which is nade of photosensitive
or non-photosensitive polyimde or the li%f’ and distribution wires 31
which are formed fromthe upper surfaces the connection 10 pads 25
exposed via the openings 28 in the protective film27 to predeterm ned

ti on the r.surf the protective film27. Each distribution
3f£elggs has a ?gﬁgg%Ef%?rﬁggﬁrggoWﬂ Cﬁo@é? Faed)| afethg18eEhBheEs upper

metal |ayer 31b, OEHgdgqge%ggu%gggé g?;g%ﬁég%%gﬁgﬁg§%§s6¥n FIG 69, only

the lower netal Tayeér or med atfe?protective

i il { Ve i . ctice, the. er netal |ayer
SLb 1 s al S0 foriad o0 A Sy Foarn Bbar hg Him Fnshi BT AGRHAR O30 1 s

formed on the upperisksface pbrhbe PROLRCLNSer il PE2L1 98! Uding. t he
di stribution mﬁ?@s 31 of the geniconductorgg%ﬁs%?uc 6N as§§%b$§ 253" and

the upper5 surfagesofatdezadhesi nes| ayerirds ap ound- t be,sefm cop, 25 duct or
construction assenbly 223. Openings 38 are” forned at portions of the

seal i ng fil m 36cematrs cof relsponsisnéotibe pads of, thepdhststbuti pmwises. 31
WO 2004/ 015771 PCT/ JP2003/ 009958
which is made of photosensitive or non-photosensitive
polyimide or the like, and distribution wires 31 which
are formed from the upper surfaces of the connection
10 pads 25 exposed via the openings 28 in the protective
film 27 to predetermined portions on the upper surface
of the protective film 27. Each distribution wire 31
has a layered structure of a lower metal layer 31a and
an upper metal layer 31b formed on the lower metal
15 layer 3la.

In FIG. 69, only the lower metal layer 3la is
formed in the opening 28 of the protective film 27 for
illustrative convenience. 1In practice, the upper metal
layer 31b is also formed.

20 An epoxy resin sealing film (insulating film)
36 is formed on the upper surface of the protective
film 27 including the distribution wires 31 of the
semiconductor construction assembly 223 and the upper
surface of the adhesive layer 22 around the semicon-
25 ductor construction assembly 223. Openings 38 are

formed at portions of the sealing film 36 that

corresponds to the pads of the distribution wires 31.



85 Upper underlying nmetal |layers 43a are formed fromthe upper surfaces of
the pads of the distribution wires 31 that are exposed via the openings 38
t o predetworrbewds77porti ons on the upper surface of the ®ealipmyshHidosm 36. 5
Upper netal layers 43b are fornmed on the entire upper surfaces of the
upper underlying netal |ayers 43a. The upper underlying netal |ayers 43a
and upper netal |ayers 43b fornldistribuégon wires 43. An insulating film
44 made of a solder resist or 10 the likée€~is formed on the entire upper
surface of the sealing film36 including the upper distribution wires 43.
Openings 45 are formed at portions of the insulating giln144 t hat

correspond to CHMRCIISIRHAHNY sRiaf e hoetd st riPRIOE T %3,

Sol der 15 balls 46 are forned i nd on_the eni n 4 and conne dto
the connection %%%W%é’ﬂp ¢ Pi%i95 b ‘?o%lg%ll? DD AT G géliety of

| d balls 46 di , i the i i i h
sol der ball's 468080 ISIGLLD A IO LI e ating i Lm AL e
t ti | i 1 f th
construct lon SN 22, 1,08t 0y el e At anasrEIL, eglomel (he

r
sol der balls 46°% 'yl arger e Sl ze uct or

constructd on a i r i i S # er of
d 3@@@@% ﬁn%%% 1L ACLOT ARANCE- W -y dNCHI8aSE ¢ ird hgoguD

connection pad 25 silicon substrate 24 and set the si'ze and

arrangenent i ni.ef¥aleOfof hen & i el d3tnd Bd DeTatdia® 4hwse T the
connection pads 25. WO 2004/ 015771 PCT/ JP2003/ 009958

upper underlying metal layers 43a and upper metal
layers 43b form distribution wires 43.
An insulating film 44 made of a solder resist or
10 the like is formed on the entire upper surface of the
sealing film 36 including the upper distribution wires
43. Openings 45 are formed at portions of the
insulating film 44 that correspond to connection pads
43¢ of the upper distribution w%res 43. Solder
15 balls 46 are formed in and on éie openings 45, and
connected to the connection pads 43c of the upper
distribution wires 43. A plurality of solder balls 46
are arrayed in a matrix on the insulating film 44.
The base plate 21 is slightly larger in size than
20 the semiconductor construction assembly 223 in order to
set the arrangement region of the solder balls 46
slightly larger than the size of the semiconductor
construction assembly 223 in accordance with an
increase in the number of connection pads 25 on the
25 silicon substrate 24 and set the size and arrangement

interval of the connection pads 43c larger than those

of the connection pads 25.



86 The connection pads 43c of the upper distribution wres 43 that are
arrayed in a matrix are arranged not only in a region corresponding to the
sem conduwDa@on04/@eT7dt ruct i on assenbly 223, but al so i n aPCEgPz03/809958
corresponding to the filmsealing film 36 around the sem conduct or
construction assenbly 223. O the solder balls 46 arrayed in a matrix, at

| east the outernpbst solder balls 46 are arranged around the sem conduct or
construction assenbly 223. 10 An exanpl e 0f®a semi conductor device
manufacturing mnethod will be explained. As shown in FIG 70, by the steps
shown in FIGS. 2 to 4 accordin%.to the first enbodi ment, alum num
connection pads 25, Shei E6RNExCden pPaddl 48cngff thes UPperafdsgribution

phot osensitive polyimde 15 protective film27 are fornmed on a silicon
Substrate 24 i WLERE Gaf BRabt &FE. ABFSVPADIR] BiTafFéY 3¥ccasRangsAsEPEL ed

by stacking a lo metal |ayer 3la and | ayer 31b are forned

h Decti GBI HERS! PrtBe

on the protecti 98LYf LPnf27CIACR| GPFRGSPRR SRBWROPRUEFRE 3 is. 20
| ed, d t t | 31 t ched
isi ng thgnup32P8§§? LY 508h 8RBy’ 23 L TSP el EARETLbPuct uro 1o
3 sh
s h gggkggéonainaegéfeggugafétggg BYCEL o, SEh SR RRET oo

| ayer 22 is for t r 2004/ 01527
PC¥/JP2003/Ooggggﬂleenaﬁetse EbEsHPREE i SH gggsmﬂgy 994/ 015%71he solder

balls 46 arrayed in a matrix, at least the outermost
solder balls 46 are arranged around the semiconductor
construction assembly 223.

10 An example of a semiconductor device manufacturing
method will be explained. As shown in FIG. 70, by the
steps shown in FIGS. 2 to 4 according to the first
embodiment, aluminum connection pads 25, silicon oxide
insulating films 26, and a photosensitive polyimide

15 protective film 27 are formed on a silicon substrate
24 in the wafer state. Distribution wires 31 each
constituted by stacking a lower metal layer 3la and
upper metal layer 31b are formed on the protective
film 27. A plating resist film 51 shown in FIG. 3 is

20 peeled, and unnecessary portions of the lower metal
layer 3la are etched using the upper metal layers 31b
as a mask.

The resultant structure is diced into a plurality
of semiconductor construction assemblies 223 shown in

25 FIG. 70.

As shown in FIG. 71, a structure in which an

adhesive layer 22 is formed on the entire upper surface



87 of a base plate 21 capable of formng a plurality of base plates 21
shown in FIG 69 is prepared. The |ower surfaces of the silicon substrates
24 of theweendsons?7iduct or constructi on assenblies 223 areTddtmseeIso 5
predeterm ned portions on the upper surface of the adhesive |ayer 22. As
shown in FIG 72, an epoxy resin sealing film 36 is fornmed by printing,
nol ding, or the like on the entire upper surface of the adhesive | ayer 22
including 10 a plurality of sem conductor &bnstruction assenblies 223 such
that the thickness of the sealing film36 becones slightly larger than the
hei ght of the sem conductor construction assenbly 223. In this state, the
upper surface offthebzesi ebabectbrcasakbastf uEeTBhndssepbiyaddByiagfcovered
with the sealing film36. |f necessary, the upper surface of the sealing
film36 is propers§ PbRFeRedl apdown aar F2e: d°9 tPePFAaresd-: ar B¢ o} FEdT by
photolithography or CO2 laser irradiation at portions_of. the sealing film
36 that 20 corr&SpERECT o©t hehPatisl HFOR HELRF LR %ﬁt#%noﬁﬁ{gg 331 CAR ™ shown
in FIG 73, an ypper_under]ying.netal layer 4 is forned b | ectrol ess
lati ng of coppliCEoR T EREFFCT pReroBlY Faselo? the SEEFFRY FPim 56
i ncludi ng-the pa I SEI] L QN W a e_ex ed via the
%ﬁgg%e&ﬁfnga ;Eop?#'}r;ﬁ%%?oﬁ“ Eﬁgtﬁé_?élj &;E%ﬁé o EXPRE

openi ngs %8. A ng resr st I isp ned on € upper surface of

58847822971ugg§§§%égg%$g%gg%%a§§( 43a. In this case, openings 58 WO

As shown in FIG. 72, an epoxy resin sealing film

36 is formed by printing, molding, or the like on the
entire upper surface of the adhesive layer 22 including

10 a plurality of semiconductor construction assemblies
223 such that the thickness of the sealing film 36
becomes slightly larger than the height of the
semiconductor construction assembly 223. In this
state, the upper surface of the semiconductor

15 construction assembly 223 is covered with the sealing
film 36. If necessary, the upper surface of the
sealing film 36 is properly polished and planarized.
Openings 38 are formed by photolithography or COp, laser
irradiation at portions of the sealing film 36 that

20 correspond to the pads of the distribution wires 31.

As shown in FIG. 73, an upper underlying metal

layer 43a is formed by electroless plating of copper
on the entire upper surface of the sealing film 36
including the pads of the distribution wires 31 that

25 are exposed via the openings 38. A plating resist
film 57 is patterned on the upper surface of the upper

underlying metal layer 43a. In this case, openings 58



88 are forned in the plating resist film57 at portions corresponding to
the formation regions of the upper distribution wres 43. Copper is

el ect r oplwDedoumsTyg the upper underlying nmetal |ayer 4aTag2m3/pi%asd ng 5
current path, form ng upper netal |ayers 43b on the upper surfaces of the
upper underlying netal |layers 43a in the openings 58 of the plating resist
film57. The plating resist film57 is peeled, and unnecessary portions of
t he upper underlying netal 10 |ayer 43a a$® etched away using the upper
metal layers 43b as a mask. As shown in FIG 74, the upper underlying
metal |ayers 43a remain only bel ow the upper - netal |ayers 43b. As shown in
FIG 75, a sol dee fesistl insthat phgting Febisi4Liidmpailt 8EnBATEACRRe entire
upper surface of the sealing film 36 including the upper distribution
wires 43. OpenbmgsspoaBingr &of §heefoamagépti sRF1oNsf 0Lt kB PREGFating film
44 that correspond to the connection pads 43¢ of _the upper distribution
wires 43. Sol ddisk@ibultienagizes ﬂérne@opﬁeénésoﬁl?ﬁérBEgﬁFﬁ s Y#59%and

connected to the connection pads 43c of _.the upper, distributi.on wires 43.
As shown in FIGbe7Gppﬁﬁeupé§6ﬂ¥ﬂpﬁgmﬁﬁﬁﬁ1E@Ye%sggﬁiﬁ& PiPEF%éPg

adhesi ve
conat ruchi on aSueTERteb 553 E6VBOP NERDI UFAPL o 0F Cor Confudtsr  devi ces
shown in FI G %%peﬁos%g%iég%5%%ltﬁ%rh%B%QO%E%%%giﬁng metal layers 43a
in the openings 58 of the plating resist film 57.
The plating resist film 57 is peeled, and
unnecessary portions of the upper underlying metal
10 layer 43a are etched away using the upper metal layers
43p as a mask. As shown in FIG. 74, the upper
underlying metal layers 43a remain only below the upper
metal layers 43b.
As shown in FIG. 75, a solder resist insulating
15 film 44 is patterned on the entire upper surface of the
sealing film 36 including the upper distribution wires
43. Openings .45 are formed at portions of. the
insulating film 44 that correspond to the connection
pads 43c of the upper distribution wires 43. Solder
20 balls 46 are formed in and on the openings 45, and
connected to the connection pads 43c of the upper
distribution wires 43.
As shown in FIG. 76, the insulating film 44,
sealing film 36, adhesive layer 22, and base plate 21
25 are cut between adjacent semiconductor construction

assemblies 223 to obtain a plurality of semiconductor

devices shown in FIG. 69.



89 In the sem conductor device obtained in this way, the upper underlying
nmetal |ayer 43a and upper netal |ayer 43b which are connected to the

di st ri butworzoewa1877131 of t he sem conductor constructi onrPasgenoByod3 are 5
formed by electroless plating (or sputtering) and electroplating. The
distribution wire 31 of the sem conductor construction assenbly 223 and
the upper distribution wire 43 can be electrically connected wthout

bondi ng. 10 The upper distribution wire 48%is directly bonded by plating
to the pad of the distribution wire 31 of the sem conductor construction
assenbly 223. The opening 38 of the upper insulating film44 is strong
enough as far as thdropdrm mprd&dralicior) dahoe Dhtaimers igyddie &% or the
sane circular area. To the contrary, in _the conventional sem conduyctor

.chi p shown i ntheGue@er undledilaimdemedl tiRySBuipa SPeciPeFE §StEabout 100

bondi ng 20 & bamyes] gk ol g = SEHISGIGN i e (He (e Sio8 §F q he
distribution wire 31 is mich s%%ro. Hencet, tl%e Si ze %%ﬁTyarzrz%n%%rgent
interval of thélcéinddts GF P& CormPetted T 0 Thé Spa e
i ci on®. 25 SHEY [ S8 TR ST SAGOrEn 1 SRS fle T¥onnect | on
o on et AR S0 SO S 6 G e
semiconductor construction assembly 223 and the upper
distribution wire 43 can be electrically connected
without bonding.

10 The upper'distribution wire 43 is directly bonded
by plating to the pad of the distribution wire 31 of
the semiconductor construction assembly 223. The
opening 38 of the upper insulating film 44 is strong
enough as far as the opening 38 has a 10 um X 10 um

15 square area or the same circular area.

To the contrary, in the conventional semiconductor
_chip shown in FIG. 84, the diameter of the bump
electrode 3 is about 100 to 150 um (pitch is generally
twice). Compared to a conventional method of bonding

20 a bump electrode and distribution wire, the pad size of
the distribution wire 31 is much smaller. Hence, the
size and arrangement interval of the connection pad 43c
connected to the pad of the distribution wire 31 can be
greatly decreased, and the process becomes efficient.

25 Since the size and arrangement interval of the
connection pad 43c can be decreased, the semiconductor

device of the present invention having the upper



90 distribution wire can al so be downsi zed. In the above manufacturing

nmet hod, the sem con- ductor construction assenblies 223 are arranged and
adhered twopoedas®mim ned portions on the adhesive | ayer PETAR2008/009988 base
plate 21. The sealing film 36, upper underlying netal |ayer 43a, upper
distribution wire 43, insulating film44, and solder ball 46 are forned at
once for a plurality of sem conductor construction assenblies 223. The
resul tant structure is cut into a 10 plurd@%ty of seniconductor devices,
which can sinplify the manufacturing process. A plurality of sem conduct or
construction assenblies 223 can be transferred together with the base
plate 21, and tdis mEiiuiticiuryinge pracesksacdie sz dd. sinplified. If the
outer size of the base plate 21 is set constant, the transfer system can
be shared regardl esEnrofh¢ heb@ve draryFacHir B0 e Jpe eeducte? FRVIEe " to be
manuf actured. In the sem conductor device shown in FIG 69, the 0
protective fil MYFOLeARHFUGHIRBEASIHRPL I HUI 24T mF e 13 TR AraPSt acked on

the sili bstrate 24. The three resin |a duce th
caused by 1 he SRATEIEAC FTPAHGr T Ao o) L o0t 11 e Bt (B arid She

The Som conaucih SHEITCE STOVILTIE MG 601 (e R Ron B 15 Trret

grg—?g:ggggg/ 38'98 e Ofyfﬂg bIﬁ‘é’@aP' ﬂ§e1§04§§,0%ﬂ>& V@.&@Pﬂé@@?gg%ire 43,

insulating film 44, and solder ball 46 are formed at
once for a plurality of semiconductor construction
assemblies 223. The resultant structure is cut into a

10 plurality of semiconductor devices, which can simplify
the manufacturing process.

A plurality of semiconductor construction
assemblies 223 can be transferred together with the
base plate 21, and the manufacturing process can also

15 be simplified. If the outer size of the base plate 21
is set constant, the transfer system can be shared
regardless of the outer size of a semiconductor device
to be manufactured.

In the semiconductor device shown in FIG. 69, the

20 protective film 27, sealing film 36, and insulating
film 44 are stacked on the silicon substrate 24.

The three resin layers can reduce the stress caused by
the difference in thermal expansion coefficient between
the silicon substrate 24 and a circuit board.

25 As a method of manufacturing the semiconductor
device shown in FIG. 69, the method of the first

embodiment using another base plate 60 shown in



91 FIGS. 19 and 20 can be applied. As another sem conductor device

manuf acturing nethod of the third enbodi nent, the nethod of the first
enbodi nerwo=hemisiTm FI GS. 21 and 22 can al so be 5 appl iP€wi/JPLdos/neiss

Modi fication of Third Enbodinent) In the manufacturing step shown in FIG
71, the adhesive layer 22 is formed on the |ower surface of the silicon
substrate 24 of the sem conductor construction 10 assenbly 223, and adhered
to a predetermined portion on the upper Surface of the base plate 21. In
this case, a sem conductor device can be obtained as the first

nodi fication shown in FIG 77 to the third enbodi nent of the present

i nvention. 15 g1cs$ hel Dhirad et samilsormuet bed devi ce, the | ower surface of
the silicon substrate 24 is adhered to the wupper surface of the base plate
21 via the adhesiveAs dmyehe22semheorfidetatr favecefMeRBI3FFPESAIsubstrate

24 or the like is connected to the upper surface of th& Zg ase plate 21
via the seal i nethodn 36, thacthbbhdi sEPOdi PRt htlde PREPISnPEohdTict or

construction assenbly 223 to the base pla 21 can . bg.increa a
certain degreﬁ¢r§€e@®ﬁ@dNﬁﬁm¥i%%?W%nl%fF%%grd%Eﬁﬁ%ﬁiﬁ%n??HZ%f$$C§878 is a
sectional view show ng a sem con- ductor device according to the second

nodi fica®ion @eP+kedthird enbodi nent of the present invention. WO

2004/015771 chéggggoﬁéggggggtion of Third Embodiment)

In the manufacturing step shown in FIG. 71, the
adhesive layer 22 is formed on the lower surface of the
silicon substrate 24 of the semiconductor construction

10 assembly 223, and adhered to a predetermined portion on
the upper surface of the base plate 21. In this case,
a semiconductor device can be obtained as the first
modification shown in FIG. 77 to the third embodiment
of the present invention.

15 In the obtained semiconductor device, the lower
surface of the silicon substrate 24 is adhered to the
upper surface of the base plate 21 via the adhesive.
layer 22. The side surface of the silicon substrate 24
or the like is connected to the upper surface of the

20 pase plate 21 via the sealing film 36. The bonding
strength of the semiconductor construction assembly 223
to the base plate 21 can be increased to a certain
degree.

(Second Modification of Third Embodiment)

25 FIG. 78 is a sectional view showing a semicon-

ductor device according to the second modification

to the third embodiment of the present invention.



92 This sem conductor device is different fromthe sem conductor device
shown in FIG 69 in the absence of the base plate 21 and adhesive | ayer
22. | n newof2aetusimmg t he sem conduct or device 5 accordi RgTH®2008/009958 r d
enbodi ment, the base plate 21 is peeled fromthe adhesive |ayer 22, or the
base plate 21 and adhesive |layer 22 are renoved by polishing, etching, or
the like after the solder balls 46 are faornmed, as shown in FIG 75. The
insulating film44 10 and sealing film 36 98re cut between adj acent

sem conductor construction assenblies 223, obtaining a plurality of

sem conductor devices shown in FIG 78. The obtained sem cgonductor device
does not conpr ik sameniselysitatte 3oV iand dfditEsThAr arly i PP thfhd can be made
15 lower in profile. (Third I\/bdlflcatlon of Th| rd Enbodi nh%bln FIG 75.
the base pl at e SERIGRPBHHES AT iGRISIOM 4k Tt Tthrid q

surfaces of the silicon éDtﬁftrate 24 and sea.lln%lfllm are appropriately
f

20 polished. THE iHUIRATHE 3T 44 AT NG 336" “are cut bet ween
dj t d t nh i nj | it
of semt conduttor dedt P TRRRL i B3 PR Eondico £ AALLER, B P rel 1 Y
modi ficatd on tq the Jhird enbodie dogmﬂdﬂﬁnpé e“&@%éé’é’ﬂéfé‘-the

rofile

obt ai ned %seni cHUETOr Hevi ce can Tower Tn p Bef ore

the sol der ball;s sApGeéafLreQi fArgRdnd henhase,¥Q 2004/ DI5701 BT/ JR2003( HA9958

21 and adhesive layer 22 are removed by polishing,
etching, or the like after the solder balls 46 are
formed, as shown in FIG. 75. The insulating film 44
10 and sealing film 36 are cut between adjacent
semiconductor construction assemblies 223, obtaining a
plurality of semiconductor devices shown in FIG. 78.
The obtained semiconductor device does not comprise any
base plate 21 and adhesive layer 22, and can be made
15 lower in profile.
(Third Modification of Third Embodiment)
In FIG. 75, the base plate 21 and adhesive layer
22 are removed, and the lower surfaces of the silicon
substrate 24 and sealing film 36 are appropriately
20 polished. The insulating film 44 and sealing film 36
are cut between adjacent semiconductor construction
assemblies 223, obtaining a plurality of semiconductor
devices shown in FIG. 79 according to the third
modification to the third embodiment of the present
25 invention. The obtained semiconductor device can be
made much lower in profile.

Before the solder balls 46 are formed, the base



93 plate 21 and adhesive | ayer 22 may be renoved by polishing, etching, or
the like. (If necessary, the |ower surfaces of the silicon substrate 24
and seal iwgQ 2004/0181736 are appropriately polished.) The s®cCagr2adoabiwsd 46 may
be fornmed, and the insulating film44 and sealing film 36 may be cut

bet ween adj acent sem conductor construction assenblies 223. (Fourth

Modi fication of Third Enbodinent) FIG 80 is a sectional view show ng a
sem con- 10 ductor device according to t e fourth nodification to the
third enbodi mrent of the present invention. This sem conductor device is
different fromthe sem conductor device shown in FIG 69 in that a heat

di ssi pati on nephitéaykrand a@h@ﬂhﬁﬁehaY%rt%% TBRePe 15eBoVEdcRY of t he

adhesi ve layer 22. The netal |ayer 6 i s.made o e.g., Co o]
several ten npohishhngknessPipgifeh RB%l%?E%tloﬁIBfngﬂ?? Eﬁboﬁhﬁent) I n

t he case shown in FIG 69, the structure is ¢ 20, be
semi conduct or &@vSErEefFpRcEsSEnbRFesil 598D § u% EF%E%n% ﬁ%gngkgggﬁé not

limted to this, and_ the structure t

seni conduct or gb%@t?GC?FSn38§§896FPEg§§2§Olégﬁe&9iaaTﬁ8 Sggd%ﬁobgg%gﬁre
nodi ficati on sh wn in_Fl 81 to d t z0f e present
inv;n;ioﬁ! t he® sF?gc?ﬁr Frity dpe? cut PS Egggg?ﬁgﬁatﬁggg ggnﬁ%gndgctosn

construction assenblies.223.k0 abtain i 4/ 015771
PCT/JP2003/009§§§T9£9 £12433k0n90t BbNcAtMYbtieehi RaYE-280

semiconductor construction assemblies 223.
(Fourth Modification of Third Embodiment)
FIG. 80 is a sectional view showing a semicon-
10 ductor device according to the fourth modification
to the third embodiment of the present invention.
This semiconductor device is different from the
semiconductor device shown in FIG. 69 in that a heat
dissipation metal layer 61 is adhered to the lower
.15 surface of the adhesive layer 22. The metal layer 61
is made of, e.g., copper foil several ten um in
thickness.
(Fifth Modification of Third Embodiment)
In the case shown in FIG. 69, the structure is cut
20 between adjacent semiconductor construction assemblies
223. The present invention is not limited to this, and
the structure may be cut for a set of two or more
semiconductor construction assemblies 223. For
example, as the fifth modification shown in FIG. 81 to
25 the third embodiment of the present invention, the
| structure may be cut for a set of three semiconductor

construction assemblies 223 to obtain a multi-chip



94 nodul e sem conductor device. A set of three sem con- ductor construction
assenblies 223 may be of the sane type or different types. (Sixth

Modi f i catworroefo13tiiir d Enbodi ment) 5 FIG 82 is a secti omallr/Jvemdoehassv ng a
sem con- ductor device according to the sixth nodification to the third
enbodi mrent of the present invention. This sem conductor device is
different fromthe sem conductor device shown in FIG 69 in that in the 10
sem conduct or construction assenbly 223,9 n upper protective film 262 nmade
of photosensitive polyimde or the like is fornmed on the upper surface of

the protective film27 including the distribution_wres 31, . _openi ngs
263 are fornmeflodtlpostindnendfictRE Ag¥ersis ﬁrﬁ?EcPFVEBFFFnﬁsgig?ﬂat

correspond to the pads of the distribution w.es 31, (Sev h i fication
of Third Enbodhnﬁnt)Cpnﬁirggtﬂ§naa§é€9ggﬁﬁﬁ ?%émP§H6§Fn§%a%§%nF§@%- duct or

devi ce according to the seventhtnDdification 20 to the third enbodi nent of
the present imyest oon Iifkes e8&nt¥Bfduct or device is different fromthe

sem conductor device _shown in.FlG [l sguane frame-1ike buried
menber 34 is fSimER SR SHFER 055% égg'§$&¥ﬁ%'adhgsive | ayer 22 around
the 25 sem conduct of ructi on asseml % %23 sHdwilty s c&aeicdie thi ckness

0 .
of the Buried menberi®3 Be eéﬁ%l to that of the silicon substrate 24,
Vo 2004/01577%ﬂﬁ§¥ﬁgQ%R%§Q9Q§%§§ding to the sixth modification

to the third embodiment of the present invention.
This semiconductor device 1is different from the
semiconductor device shown in FIG. 69 in that in the
10 semiconductor construction assembly 223, an upper
protective film 262 made of photosensitive polyimide
or the like is formed on the upper surface of the
protective film 27 including the distribution wires 31,
and openings 263 are formed at portions of the upper
15 protective film 262 that correspond to the pads of the
distribution wires 31.
(Seventh Modification of Third Embodiment)
FIG. 83 is a sectional view showing a semicon-
ductor device according to the seventh modification
20 to the third embodiment of the present invention.
This semiconductor device is different from the
semiconductor device shown in FIG. 69 in that a square
frame—like buried member 34 is formed on the upper
surface of the adhesive layer 22 around the
25 semiconductor construction assembly 223.
In this case, the thickness of the buried member

34 may be equal to that of the silicon substrate 24,



95 a thickness including that of the insulating film26, a thickness
including that of the protective film27, or a thickness including that of
t he di strwbubidmswiire 31. The upper surface of the buriPed/Jreoner It is 5
therefore covered with the sealing film36. The sealing film36 is filled
bet ween the sem conductor construction assenbly 223 and the buried nmenber
34. (Another Enbodinent) In each of the fggst to third enbodi nents, 10 a
nodi fication to another enbodi nent can be applied, or nodifications to the
enbodi nent or nodifications to another enbodi mrent can be properly

combi ned. WO 2004t£818¥44dsECTH3PRAO3L0089580£96LE LnBukaM

Rglfi
. : A T
sem conduct or devi ce conprising: a Sem conductor construct?onlasséﬁbly (23)

having a sem candhttknessbshedhaifd4rhubi 6k bas gpeteutiaces;in bhe ot her
surface facing said one surface, and a plurality of side surfaces bétween

sai d one surfacer anthibkenesheinslufiang, thad bastpBa BnkegrBhedosi ;G Ukt

el enrent forned on said one surface, a plurality of connection pads (25)
whi ch are arrangéd oBhsaigpenesuffsaefatethadouphadchedbete Bheiknt egrated
circuit elenent, a protective layer (27) which is fornmed to cover said
one surfate of Eherséafeondviered wibbtrheesegliahganilhas6openhags (28) for
exposi ng the connection fads (25), and a plurality of conductors (31)

whi ch are sealing film 36 is  filled between the semiconductor
construction assembly 223 and the buried member 34.
(Another Embodiment)
In each of the first to third embodiments,
10 a modification to another embodiment can be applied,

or modifications to the embodiment or modifications to

another embodiment can be properly combined.



15 connected to the connection pads (25), arranged on the protective |ayer
(27), and have pads; an upper insulating |layer (37) which entirely covers
sai d one wonrb@aoasofi t he sem conductor construction assechlIp20028)99scl udi ng
the conductors 20 (31) except the pads; a sealing nmenber (34 or 36) which
covers at |least one side surface of the sem conductor construction
assenbly (23); and upper conductors (43) ich are fornmed on the 25 upper
insulating layer (37), and has one ends electrically connected to the pads
and an external connection pads, respectively, an external connection WO
2004/ 015771 PCT/ JP2003/ 009958 97 padﬁpf ?iéJ %} one of the upper
conductors being disposed in a regio éb 3@ ding to the sealing nenber

(34 or 36). 2. A senhcon U%E%ﬁc%%%h%%o?C%%QQ'%gc%%_%la'”‘ 5 wherein the

seal i ng nenber (34 or "36 ers an entire-peri 7 5ot the sem conduct or

construction assenbgySg%ﬁkon%ucégge@bgg % a%nq%%%%ﬁ&g§cq%§ n%a%gpglalm

1,- wherein an insulating layer n i norgani mat er

formed between EhgeﬁﬁgbﬁeﬁéﬁekoéuﬁﬁP§E%@tQ2Q?4%hﬁﬁﬁ hag BRat gatirkeel ayer
(27) of the sem conductor construction assenb . 4. A sem conduct or

dgzlce gg@ordlnﬂhéoo@hékﬁb&rfaﬁ@efébmngpgéﬁdSBhEa§@§f9Ee§h@nﬁeé|'ng menber
( o ) plurality of side surfaces between said one surface
and the other surface, and has an integrated circuit
element formed on said one surface, a plurality of
connection pads (25) which are arranged on said one
10 surface and connected to the integrated circuit
element, a protective layer (27) which is formed to
cover sald one surface of the semiconductor substrate
(24) and has openings (28) for exposing the connection
pads (25), and a plurality of conductors (31) which are
15 connected to the connection pads (25), arranged on the
protective layer (27), and have pads;

an upper insulating layer (37) which entirely
covers said one surface of the semiconductor
construction assembly (23) including the conductors

20 (31) except the pads;

a sealing member (34 or 36) which covers at least
one side surface of the semiconductor construction
assembly (23); and

upper conductors (43) which are formed on the

25 upper insulating layer (37), and has one ends
electrically connected to the pads and an external

connection pads, respectively, an external connection



15 and the sem conductor construction assenbl 23) ar i

other. 5. A sem conductor device according toycfai%11,e mLLEZ?nm1gae$aCh
surfaces Wb 200wn1swal i ng mermber (34 or 36) and the sen eOmUBLN0E099SS
construction assenbly (23) are 20 flush with each other. 6. A

sem conductor device according to claim1l, wherein the sem conductor
construction assenbly (23) has col umar electrodes (32) fornmed on the
conductors (31). 25 7. A sem conductor dévi ce according to claim 1,
wherein the sem conductor construction assenbly (23) includes a sealing
menber (33) formed between the WO 2004/ 015771 PCT/ JP2003/ 009958 98

col ummar el ectyaatiest (32)Ledst Aorese i o gy GHRITe T SATRI ST S Y o claim 1,
further conprising a base menber (21) which h0|dﬁﬁbt e senlconductor

construction asismudad (128)a airPidie COFRERNGHY 9. A
sem conduct or device accor ding to claim8, wherein the bas ber i

_ e rrenber 21) is
made of a heatmemiesi pHt iOh erial. 10. A sem conductor device accgrd?ng

to claim8, 10 furth
;he sem conduct oru(r:%ngz?u%g%oﬁlﬁoségg‘é%lflg?sgjls‘?élt ?#ﬁ%%g%g)rre%%iﬁhlfl 7 11.
R e ConUCt o oy €2 BEcor 1,10, M oG aodbes sl 7 Tenber

entire periphery of the semiconductor construction
assembly (23).
3. A semiconductor device according to claim 1,-
wherein an insulating layer (26) made of an inorganic
10 material is formed between the semiconductor substrate
(24) and the protective layer (27) of the semiconductor
construction assembly (23).
4. A semiconductor device according to claim 1,
wherein upper surfaces of the sealing member (34 or 36)
15 and the semiconductor construction assembly (23) are
flush with each other.
5. A semiconductor device according to claim 1,
wherein lower surfaces of the sealing member (34 or 36)
and the semiconductor construction assembly (23) are
20 flush with each other.
6. A semiconductor device according to claim 1,
wherein the semiconductor construction assembly
(23) has columnar electrodes (32) formed on the
conductors (31).
25 7. A semiconductor device according to claim 1,
wherein the semiconductor construction assembly (23)

includes a sealing member (33) formed between the



15 nmenber (34). 12. A sem conductor device according to claim1l, wherein
the buried nenber (34) has substantially the sane thickness as a thickness
of the sewDcowdust’ar construction assenbly (23). 20 13PCTAPI®AD@OFKIUCt Or
device according to claim1l, wherein an insulating material (36) is
filled between the buried nmenber (34) and the sem conductor construction
assenbly (23). 14. A sem conductor device according to claiml1l, 25 wherein
interlayer conductors (39) which connect ¥he conductors (31) of the

sem conductor construction assenbly (23) and the upper conductors (43),
and WO 2004/ 015771 PCT/JP2003/009958 99 an interlayer dielectric |ayer
(41) whi ch coverkumidre ¢heetreges tdhductors (39) are arranged between the
upper conductors (43) and the senicondugtor const&actio asiegHI¥ (23). 5
15. A seni conduct or 8devRceeBEEORATAEOE 09BV 4Fin 1CCCMHETEi h®ahi~ Gpper st
insulating layer (44) is arrapged on an upper : ielectric

| ayer (41) inErEEhrel ERBPLLHETY cRNAREE IPS %ﬁ)%%iiggﬁl?%eﬁgg?grnal
connection pads of the upper, conductor 43) . 4 A i d or device
according to cFafnFEBLCORABFEPH 6?%?2E?F%b§%o%%g%%ﬁ%x é%ggzﬁg?sg%%G) are

arranged_on the external_ gconn [ s of the upper conductors (43). 17.
A senico%ducto?eﬁg%FgemS%gngﬁﬁg ?P gsgfn116

9. A semiconductor device according to claim 8,
wherein the base member (21) is made of a heat
dissipation material.

10. A semiconductor device according to claim 8,

10 further comprising an insulating layer (22) which fixes
the semiconductor construction assembly (23) to the
base member (21).

11. A semiconductor device according to claim 1,
wherein the sealing member (34 or 36) includes a buried

15 member (34).

12. A semiconductor device according to claim 11,
wherein the buried member (34) has substantially the
same thickness as a thickness of the semiconductor
construction assembly (23).

20 13. A semiconductor device according to claim 11,
wherein an insulating material (36) is filled between
the buried member (34) and the semiconductor
construction assembly (23).

14. A semiconductor device according to claim 1,

25 wherein interlayer conductors (39) which connect the
conductors (31) of the semiconductor construction

assembly (23) and the upper conductors (43), and



15 wherein each of the projecting connection termnals (46) includes a
sol der ball. 18. A sem conductor device according to claim15, wherein an
el ectroniwocompusemt (113, 114) which is electrically ecmaezwadodwss one of
t he external 20 connection pads is arranged on the uppernost insulating

| ayer (44). 19. A sem conductor device according to claim15, wherein a
connection pin (117) is arranged on one % t he external connection pads.
25 20. A sem conductor device according 0 claim1l1, further conprising an
el ectrical connection nenber (79b, 79c, 84) which is electrically
connected to one WD 2004/ 015771 PCT/JPZOOS/OO?% 8 100 of the upper
conductors (433n bmderkaeed d¢hebeghrihel2¥ehl g £3%°%? 36) to the
ot her surface of the sealing nenber

NS t d
according to ct%?ni@berlﬁy$ﬁr?%%?u%5 ?l&?%b %%%o%ﬁﬁ%?%? (%%?QQ |cﬁriseVIce
arranged on the other surface, of

nbl
(23) and connebReduPBet heC’ BEF?¥§ E%gn%% ??%%C%§ é?ﬂééﬁ?SEEEh A?sse Y

sem conduct or device co rISIQ %QME m conduct or construction assenbly
(23) havi ng acg%ﬁFFHS ﬂb@? %%% fch covers one surface of a

sem cond ctor subsig,ate (E‘F‘)ﬂ%h Sc‘fg%ﬁ{i@@hw 28X¥BP8i NG 8b teash ap upper

surface f a projecting ectro
wherein an uppermost insulating layer (44) is arranged

on an upper surface of the dielectric layer (41)
including the upper conductors (43) except the external
connection pads of the upper conductors (43) .

10 16. A semiconductor device according to claim 15,
wherein projecting connection terminals (46) are
arranged on the external connection pads of the upper
conductors (43).

17. A semiconductor device according to claim 16,

15 wherein each of the projecting connection terminals
(46) includes a solder ball.

18. A semiconductor device according to claim 15,
wherein an electronic component (113, 114) which is
electrically connected to one of the external

20 connection pads is arranged on the uppermost insulating
layer (44).

19. A semiconductor device according to claim 15,
wherein a connection pin (117) is arranged on one of
the external connection pads.

25 20. A semiconductor device according to claim 1,
further comprising an electrical connection member

(79b, 79c, 84) which is electrically connected to one



15 an upper insulating layer (37) which covers one entire surface of the
sem conduct or construction assenbly (23) ; a sealing nenber (34 or 36)

whi ch cowo=xoa/Eastie surface of the sem conductor const PaTtIPze3/aeessrbly 20
(23); and an upper conductor (43) which is formed on the upper insulating
| ayer (37), electrically connected to the projecting electrode (32), and
extends to a region corresponding to the sealing nenber (34 or 36). 25 23.
A sem conduct or device conprising: a pldﬁg1ity of sem conduct or
construction assenblies (23) each having an organic insulating film WD
2004/ 015771 PCT/ JP2003/009958 101 (33) which covers one surfag&lof a

seni conduct or ofs st ateer 28ndustor sextée naldang SEFEHh GO an upper

surface of an electrode (32); a sealing nquﬁ; 6) whic covqgﬁjﬁaside
surface 5 of seadhrspmadrrtuctd ordtr d& i ISFHZHS %an ‘upper

insulating |ayer (37) which covers ogne entire surface of each
seni conduct or SEEStYUGSIET astfe y3€()23) ; and one upper conductor (43)

Connect od to at 12t et RIHIeY e g Sl & e
Compr Sing: o T T SHCOIIIE O EUTKe Gomby | 51 gy b At e
on the other surface of the semiconductor construction
assembly (23) and connected to the electrical
connection member (84).
29 . 1A semiconductor device comprising:

10 a semiconductor construction assembly (23) having
a sealing member (33) which covers one surface of
a semiconductor substrate (24) while externally
exposing at least an upper surface of a projecting
electrode (32);

15 an upper insulating layer (37) which covers one
entire surface of the semiconductor construction
assembly (23);

a sealing member (34 or 36) which covers a side
surface of the semiconductor construction assembly

20 (23); and

an upper conductor (43) which is formed on the
upper insulating layer (37), electrically connected to
the projecting electrode (32), and extends to a region
corresponding to the sealing member (34 or 36).
25 23. A semiconductor device comprising:
a plurality of semiconductor construction

assemblies (23) each having an organic insulating film



15 a sem conductor construction assenbly (73a), having an insulating film
(33) which covers one surface of a sem conductor substrate (24) while
ext er nal IwO 2e04p0877mg at | east upper surfaces of el ectro®€3/JPTBaPIIISEA

seal ing nenber (76a or 75a) which covers a side 20 surface of the

sem conductor construction assenbly (73a), and upper conductors (77a)

whi ch are fornmed on the sem conductor co @truction assenbly (73a),

el ectrically connected to the el ectrodes ? éa), and extend to a region
corresponding to the sealing nmenber 25 (76a or 75a) ; and a second

i duct deyi LSi i duct tructi bl 73
o oo, 004; S1eBSHRRERY LRLESS"GRETEPRANE! 8F ORRLIUSHLARBRSETIY L Io0)
f i t t i ||
et e Sl endfiffhac 38T CARIYE! 0L SURRI D] bl ot BUEE N 1Y o
(76c or 75c) “hhﬁhﬁgﬁéfréuﬁfécéiQFeEHrEQEQtQBdéhQ3§??iCO”dUCtor

construction asse y (73c), at ast one upper conductor (77c) which is

formed on the sem copdyehor ngORStibuet i(8R) adserblyverach seheckiirgally
connected to the electrode (78c), and extends to a region corresponding to

10 the sealing geEMbeeh(€6miebndbetorandnanrebecbni eakembOpneei on menber
(79¢c) which is arranged in the sealing nenber (76c or 75c) and connects

t he upper conduct or ah7dppetro iasalaf ihhe lapper (Bondudtiahs corvéayr ohe t he
first sem conductor device (73a).
entire surface of each semiconductor construction
assembly (23); and
one upper conductor (43) which is formed on the
10 upper insulating layer (37), electrically connected to
at least one electrode (32), and extends to a region
corresponding to the sealing member (36).
24. A semiconductor device comprising:
a first semiconductor device comprising
15 a semiconductor construction assembly (73a) having
an insulating f£ilm (33) which covers one surface of
a semiconductor substrate (24) while externally
exposing at least upper surfaces of electrodes (78a),
a sealing member {76a or 75a) which covers a side
20 surface of the semiconductor construction assembly
(73a), and upper conductors (77a) which are formed on
the semiconductor construction assembly (73a),
electrically connected to the electrodes (78a), and
extend to a region corresponding to the sealing member
25 (76a or 75a); and

a second semiconductor device comprising

a semiconductor construction assembly (73c¢c) having



i conductor device nmanufacturing method conprising: . arranging
éﬁ §5ba§ésgr;fg (21) a plurality of sem conductor construction assenggles
(23) in wwochogipturality of conductors (31) having padecaiefoanemess on
a sem conductor substrate (24), so as to space apart the $6ﬂ1COﬂdUCtFr
construction assenblies (23) from each other; formng an insulating |ayer

i | udi ng 25
36, 37) on an entire upper surface of t ase plate (21) inc
Ehe pluaality of sem conduct or constructlgﬁnpassenblles (23); formng, on
an upper surface of the insulating WO 2004/015771 PCT/JP2003/009958 103

b
connectad o Correcnandng fade b1 | eontletor SSPSEy oRot RBraRPoaRduCtOF

connected to correspondi ng s of

construction asseshki-685628br §9b ﬁrggeag%?pg Bgiﬁhg% %aﬁg §Lethe S upper

conductors (43) on the insulating layer (

t cen [ se i 3 cutting the in ulatlng
f:ggfo?ggf g;tmge%bfﬁgé ggn%%%ndﬂ%#o? %%S%Pﬁggggnggsggnﬁﬁﬁggr? 8) to

{ _least one
obtain a 10 pImvat)tyaoéeéﬁﬂhgomgységr ¢gg|g§s7 aeh H%Xh“goa
sem conductor construction assenbly (23) in mhlcﬁ CONRELTT on pad of

t he upperS conduat®ide (d8)fase &Orord Q@mi@@n&@é@&ﬁtb&ﬂs%?%§§1£§6) ina
regi on outside the sem conductor construction assenb
assembly (73c), at least one upper conductor (77c¢)
which is formed on the semiconductor construction
assembly (73c), electrically connected to the electrode
(78c), and extends to a region corresponding to
10 the sealing member (76c or 75c), and an electrical
connection member (79c) which is arranged in the
sealing member (76c or 75c) and connects the upper
conductor (77¢) to one of the upper conductors (77a) of
the first semiconductor device (73a) .
15 25. A semiconductor device manufacturing method
comprising:
arranging on a base plate (21) a plurality of
semiconductor construction assemblies (23) in which
a plurality of conductors (31) having pads are formed
20 on a semiconductor substrate (24), so as to space apart
the semiconductor construction assemblies (23) from
each other;
forming an insulating layer (36, 37) on an entire
upper surface of the base plate (21) including
25 the plurality of semiconductor construction

assemblies (23);

forming, on an upper surface of the insulating



15 26. A sem conductor device manufacturing nethod according to claim 25,
wherein in cutting the insulating |ayer (36), the insulating |ayer (36) is
so cut aswDaoewnsmiln a plurality of sem conductor consPCEOPROHI@ISENDI i es
(23). 20 27. A sem conductor device manufacturing nmethod according to
claim 25, wherein arranging the sem conductor construction assenblies (23)
on the base plate (21) so as to space apart the sem conductor

construction assenblies (23) from each oth®? includes 25 arranging a buried
menber (34) between the sem conductor construction assenblies (23). 28. A
sem conduct or devi ce manufacturing nmet hod WO 2004/ 015771 PCT/ JP2003/ 009958
104 accordi ng ti¢¥8%i 95, YRS FPrdcians al4d)y Wi che dndir temnqaziorar e

formed on a protective, | ayer, (27 on the sem conductor substrate (24). 29.
A semi conduct or’-oad%\/ia&’é1 fté’ctztlﬁ?' iSRPARATRGH T CREEHIAF A AadmIB, in

e L SR (S IS A e
e conduct or SaASHERTor 710 ‘ackort | 26 SFH Tnd it R Upar arddtior s (43)
accor ding Lo clarm 28 K ARERer cormr ol et o e e R B et ati ng
layer (44) on tRedPYetSidAt®e semiconductor construction
assemblies (23); and
cutting the insulating layer (36) between the
semiconductor construction assemblies (23) to obtain a
10 plurality of semiconductor devices each having at least
one semiconductor construction assembly (23) in which
the connection pad of the upper conductors (43) is
formed on the insulating layer (36) in a region outside
the semiconductor construction assembly (23).
15 26. A semiconductor device manufacturing method
according to claim 25, wherein in cutting the
insulating layer (36), the insulating layer (36) is
so cut as to contain a plurality of semiconductor
construction assemblies (23).
20 27. A semiconductor device manufacturing method
according to claim 25, wherein arranging the
semiconductor construction assemblies (23) on the base
plate (21) so as to space apart the semiconductor
construction assemblies (23) from each other includes
25 arranging a buried member (34) between the

semiconductor construction assemblies (23).

28. A semiconductor device manufacturing method



15 of the insulating layer (36) including the upper conductors (43) except
t he pads of the upper conductors (43). 31. A sem conductor device

manuf act woregoamastied according to claim 30, further compmiJBaog0dossri ng 20
proj ecting connection termnals (46) on the pads of the wupper conductors
(43). 32. A sem conductor device manufacturing nethod according to claim
31, wherein each of the projecting connection termnals (46) includes a
sol der ball. 25 33. A seniconductor devicdd manuf act uri ng met hod according
to claim?25, further conprising cutting the insulating |layer (36) and al so
cutting the base WO 2004/ 015771 PCT/JP2003/ 009958 105 | at (21) 34. A
seni conduct or devpcélﬁﬁnﬁpa§ﬂaﬂmné5WEWH86918cEBFdPﬁBr?6 EVaP further

conpri sing arrangi ng another base pl at 60) bel he bas I (21) 5
before cuttingcorfdciprsr (&dtt PRE ?Hémﬁgsé p?a?éo ?f%lve g E 3525

anot her base plate (60). . 35. A enlcog QE% ce manufacturing nethod
according to cPRi Fhe5SeffePaaHC Prafiy ﬁg fi"conduct or construct i on

S e 55 o Yo A P T et

senm conduct or con rom each ot he

Rssonbl | 85 (237 AN LG EPng P 2 heurat gt Sye a0 Retcean the
sem conduct or (36) includes a plurality of layers, and which further
comprises forming, between the layers (37, 41, 44), a
plurality of interlayer conductors (39) which connect
conductors (31) of the semiconductor construction
10 assemblies (23) and the upper conductors (43) of
corresponding sets.

30. A semiconductor device manufacturing method
according to claim 25, further comprising forming
an uppermost insulating layer (44) on the upper surface

15 of the insulating layer (36) including the upper
conductors (43) except the pads of the upper
conductors (43).

31. A semiconductor device manufacturing method

according to claim 30, further comprising forming
20 projecting connection terminals (46) on the pads of the
upper conductors (43).

32. A semiconductor device manufacturing method
according to claim 31, wherein each of the projecting
connection terminals (46) includes a solder ball.

25 33. A semiconductor device manufacturing method
according to claim 25, further comprising cutting

the insulating layer (36) and also cutting the base



15 construction assenblies (23) includes cutting the buried nmenber (34).
36. A sem conductor device nmanufacturing nethod according to claim 35,
wher ei n cwotoeuwpistre insul ating layer (36) between the semJeznsoenss 20
construction assenblies (23) includes cutting the base plate (21). 37. A
sem conduct or device manufacturing nethod according to claim25, further

conprising renoving the base plate (21) Qﬁgore cutting the 25 insulating
| ayer between the semn conductor construction assenblies (23). 38. A

sem conductor device manufacturing method WO 2004/015771 PCT/ JP2003/ 009958
106 according to claim37, further conprising thinning the sem conductor
substrate (24)Pdabsedééntly to renoving the base plate (21).

34. A semiconductor device manufacturing method
according to claim 33, further comprising arranging
another base plate (60) below the base plate (21)

5 before cutting, and after cutting the base plate (21),
removing said another base plate (60).

35. A semiconductor device manufacturing method
according to claim 25, wherein arranging the
semiconductor construction assemblies (23) on the base

10 plate (21) so as to space apart the semiconductor
construction assemblies (23) from each other includes
arranging a buried member (34) between the semicon-
ductor construction assemblies (23), and cutting the
insulating layer (36) between the semiconductor

15 construction assemblies (23) includes cutting the
buried member (34).

36. A semiconductor device manufacturing
method according to claim 35, wherein cutting the
insulating layer (36) between the semiconductor

20 construction assemblies (23) includes cutting the base
plate (21).

37. A semiconductor device manufacturing
method according to claim 25, further comprising
removing the base plate (21) before cutting the

25 insulating layer between the semiconductor construction
assemblies (23).

38. A semiconductor device manufacturing method
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106

according to claim 37, further comprising thinning the
semiconductor substrate (24) subsequently to removing

the base plate (21).



