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Field The present invention rel at n m M onduct or devi ce mhlc

i ncor por at si ze senlcondmmjmm m m@mm& and a nethod o

manuf act ur :3‘?1'8%?(1%@15?61 seni conduct o ewé‘g Backgr ound KFE”JIE%:?P:’/@?”&F@I e, in a
sem conduct or device called BGA (Ball Id Array), a sem conductor chip
formed with- an LSI and the like is nmounted on the upper center 15 surface
of a relay board (interposer) slightly lagger in size than the

sem conductor chip. Connection termnals of solder balls are arrayed in a
matrix on the |ower surface of the relay board. The relay board is used
to sufficiently increase the size ramsdCpRt thPby 2@ a¥ di stribution wire in
order to ensure connection strength and reliability in bonding an external
connection el ectrode fornmed on the sem conductor chip to another circuit
board. FIG 84 is a secti 8iMiCONDISTOROPEVECE ANIX MATHEDOPF 25 a conventiona
sem conduct or devi ce. A SMMERHIVRIFE THR| PAME has a structure in which a

plurality gf bunp

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 oxder 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
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el ectrodes 3 of copper or the like are arranged at the peri pher)é on the
| oner surface of a silicon *coooo2* - 7 APR 2006 WD 2004/ 015771~ { APR 2006
PCT/ JP2003/ 009958 2 substrate 2. A relay board 4 has a base film5 slightly

| arger in §j the silicon substrate 2 of the sem con- ductor chip 1.
Di stributi o‘ﬁbéﬁﬁé@@ whi ch are 5 respectively connect edTdPIPEBBp

el ectrodes 3 of the sem conductor chip 1 are forned on the upper surface
of the base filmb5. The distribution wires 6 are conprised of first
connection pads 7 which are arranged in cprrespondence 10 with the bunp

el ectrodes 3 of the sem conductor chip 1, second connection pads 8 which
are arrayed in a matrix, and lead lines 9 which connect the first and
second connect i@mspadse72and 8. Circular holes 10 are forned in the base
film.5 at portions corresponding to the 15 centers of the second
connection pads 8. TRerséaydeoatsttiohashapbase sfidgudt sdishtinelansisar center
surface of the relay board 4 via an anisotngfic onductive adhesive 11.

The ani sot ropi ¢ i@osddet Fhan Y Sdildeon 15TRS a&ﬁarzgﬁ’l%b e R MG Pany
conductive 20 pafti clreshlé jbnt %i%t%@%ﬁ@éﬁt‘#ﬁ% rGe%EcleZ ~shen the
Pri §7°t edon 't %

sem conduct or cKtY5FEPT e moun e relay board 4, the

sem conducg or chiqyplckSval§ Withectd §bNEhy WinaCed celrbies Upper teent er
-surface of the relay board 4 via the sheet-I|ike anisotropic conductive

semiconductor chip 1 are formed on the 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 senmiconductor 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.



25 adhesive 11. A predeterm ned pressure is applied for bondingaﬂ7\ﬁ%R2ms
tenperature at which the thernposetting resin 12 sets. - 7 APR 2006

2004/ 015771 PCT/ JP2003/ 009958 3 The bunp el ectrodes 3 then push away the

t her nosettin resin 12 and are electrically connected to the upper

surf aces ofwgﬁ%“f”?sr"%]t connection pads 7 via the condudiGHIB28HPOPE| es 13.
In addition, the lower 5 surface of the sem conductor chip 1 is adhered to
t he upper surface of the relay board 4 via the thernosetting resin 12. A
resin sealing film14 nmade of an epoxy resin is fornmed on the entire upper
surface of the relay board 4 10 including the sem conductor chip 1. Sol der
balls 15 are forned in the circular holes 10, and connected to the |ower
surfaces of the measpuhpcensectbdss RAdheB puShnaway hethes dhemmoselnimiast i on pads
8 are arrayed in a matrix, the solder balls 15 are also arrayed in 15 a
matri x. The sol deesipull2 25dj sre aekratuiradiiyeconpeckark Goupe @PRR% rode 3 of

t he sem conductor chip 1.. |In order. to avoid conta het ween t he sol der
ball's 15, their S%ﬁ#%é%iaﬁgnFﬁFn%%ﬁ?EMCQHﬁgnggnl%? ?}Pﬁﬁh%ﬁﬁat of the 20
bunp el ectrodes J,, N J R QuIbeLs ofs bumR ShaFLiotieSne? 18helhe

sem conductor chip creases, the arrange- nent region of the sol der
bal I's 15 mygst begsetadadlgFeichet Bamiddiensitoe ehiphe serddmerddctor chip 1 in

order to obtain an arrangenent interval necessary for the sol der
the upper surface of the relay board 4 via the
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
i0 including the semiconductor chip 1. Solder balls 15
are formed in the circular holes 10, aﬁd 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,



25 balls 15. For this purpose, the relay board 4 is designed SligbtéMQZMB

| arger in size than the sem conductor chip 1. O the solder balls 1
arrayed in a matrix, - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 4

peri pheral solder balls 15 are arranged around the sem conductor chip 1.
The convent WYORM40EM conduct or devi ce adopts the rel ayPQFORRG3/PMEvi ng t he
distribution wire 6. By 5 bonding after alignnent, the | ower surface of the
bunp electrode 3 of the sem conductor chip 1 is electrically connected to
t he upper surface of the first connection gpad 7 of the distribution wire 6
on the relay board 4 via the conductive particles 13 of the anisotropic 10
conductiv dh e a _esi,v I f the nunber of bunp electrodes 3 of the

11.
seni conduct or (ﬂﬂﬁ?ripgﬁE?%a%R%ﬁera#@lﬂhelsiaxeEﬁﬂia%@%angggﬁﬁa iyt erval of
icult. By

e conrg "t he. o B GP AR erey 1o o 1, Ch o 2o an
arrangenent interval Qﬂet$EhJHﬂ?30n§&eCtrodes S oRoARBECE atm oty
the nunber of seniconductor chips WhF%Wﬂ?Qﬂ#qﬁ§oF0dﬁﬁuc¢raﬂnptswah@r
S conaittorchrpe T et forbonted B BRI SERER T, ot
one by one,> whi chOndin@fftey mhhofmeityr ighe RERELSSuFAURENSOUE, gﬁﬁﬁ also
electrode 3 of the semiconductor chip 1 is electrically
connected 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 arrangement interval of the bump
electrodes 3 decrease, alignment becomes very
difficult. By increasing the size of the semiconductor
15 chip 1, the size and arrengement interval ef 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. Thig 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

rovi . .
Provide a semiconductor device capable of increasing

the arrangement interval of external connection



applies to a nmulti-chip nodul e type sem conductor device having a
plurality of seniconductor chips. Disclosure of Invention 25 |t~ ¥sARR2006
obj ect of the present invention to provide a sem conductor device capable

of increasigg mhg%$?{rquenent interval of external connection - 7 APR 2006
WD 2004/ 0157 PL JP2003/ 009958 5 el ectrodes without WIHEFNEY9%8d a

met hod of manufacturing the sem conductor device. It is another object of
the present invention to provide a sem conductor device manufacturing

met hod 5 capabl e of manufacturing a pluralgty 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 gpswiiaidys stbRbutteondire; had aneetshod ade, the ot her
surface facing the one surface, and a plurality of side surfaces between
the one surface namifartustingr the usemrkeendedORad B e nt egrated circuit

el enment fornmed on the one surface,. a plurality of connection pads 15 which
“are arranged on the oﬁ%5§%F@€$ge5n8b3§ﬁhég$ghe Pﬁe??ﬂFi*ﬂ%%?éggdg%ircuit

el ement, a prOteCtL¥Peé%y%kmigggﬁﬁcﬁék éévﬁggdm?ﬂufg%%ﬂrﬂﬂgem@ﬂﬁoéurface of

the seniconductBrOSupstT ate an as openings tor exposing the connection
pads, and g pl urghpimn Ofo aRduehetsr 2y Whigliral &t ¢ os esdrtidtohautber

connecti on pads, arranged on
devices at once.
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 betweén the one surface énd 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 éonnection 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



the protective | ayer, and have pads; an upper insulating |ayer which
entirely covers the one surface of the sem conductor construction? APR 2006
assenbly including the conductors except the pads; 25 a sealing nenber

whi ch covenﬁ aa | east one side surface of the sem conductor construction
assenbl y; aNgd PUPREH conductors which are formed on t hTHREI30998 APR 2006
WO 2004/ 015771 PCT/ JP2003/ 009958 6 insul ating | ayer, and has one ends

el ectrically connected to the pads and an external connection pads,
respectively, an external connection pad &f at |east one of the upper
conductors being disposed in a region 5 corresponding to the sealing
menber. According to anot her aspect of the present invention, there is
provi ded a sen comslucitdngdewiyee, amd tfzac onei agdsed et rdaapdysi ng arrangi ng
on a base plate a plurality of 10 sem conductor construction assenblies in
whi ch a plural i tgomiecteddiiot she Pads A ads exEeriat mapnestignsk¥Tonduct or

substrate, so as to space _apart the sem conductor co gigu tion gssenblies
from each ot her ; Fe3ReFHgeAN i ABUPRES TR £P8P6h 3R Qﬁéi e p%g? 15 surface

of the base plate iq&éﬁggﬂgﬁ%gg 8$ﬁ@§ﬂﬂ§ﬁé g%ﬁée?%éﬁgggf%%racgggi&yction

assenbl i es; fornPhY per surface o | ayér, upper
conduct or s swhi che§avessanneet kentpadseandg aeebks. be connected to

correspondi ng pads of ‘conductors 20 of the sem conductor construction
assenblies, so as to According to another aspect of the present
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



arrange at | east one of the upper conductors on the insulating |ayer
formed between the sem conductor construction assenblies; and curt?d@RtﬂMB
insulating | ayer between the sem con- 25 ductor construction assenblies to
obtain a pl r%lihi of sem conductor devices each having at | east one

seni conduct 8P Y Ucti on assenbly in which the - 7 APRTHBE3/04p9s8

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
construction assenbly. Brief Description gf Drawings 5 FIG 1 is an

enl arged sectional view showing a sem conductor device according to the
first enbodi ment of the present invention; FIG 2 is an enl arged secti onal
Vi ew showi ng a &drnéeitibg pa&paf erhd mpadranoedictars ésafpkeedfon thea nmet hod
of manufacturing the sem conductor device .shown in FIG 1, FIG 3 is an
enl ar ged sect i oniaisulisdwnghdarey im sdegiapt GRS ES SERLERIME YD FIG 2;
FIG 4 is an enlarged sectional view showing 15 a nmanufacturing-step
subsequent to FIXSRSErUEtEonsasseMolyn| ar ged sectional view showing a

menuf act uri ng step subsequent,fgeFGc Aot ibhCor Soksuftyen! arged secti onal
vi ew showi ng a manufacturing step su%sequent to FIG 5; 20 FIG 7 is an
enl arged sgctional vigem; SROWsNEn enlarged sectional view showing a
semiconductor device according to the first embodiment
of the present invention;
FIG. 2 is an enlarged sectional view showing
a structure prepared in advance in an example of
10 a method of manufacturing the semiconductor device
‘shown in FIG. 1;
FIG. 3 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 2;
FIG. 4 is an enlarged sectional view showing
15 _a manufacturing .step subsequent to FIG. 3;
FIG; 5 is an enlarged sectional view showing
a manufécturinq step subsequent to FIG.. .47
FIG. 6 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 5;
20 FIG. 7 is an enlarged sectional view showing
a manufacturing step subsequent to FIG.IG;
FIG. 8 is an enlarged sectional view showing
a manufacturing step subsequent to FIG. 7;
FIG. 9 is an enlarged sectional view showing
25 a manufacturing step subsequent to FIG. 8;
FIG. 10 is an enlarged sectional view showing

a manufacturing step subsequent to FIG. 9;



a manufacturing step subsequent to FIG 6; FIG 8 is an enlarged sectional
view show ng a manufacturing step subsequent to FIG 7; FIG 9 is7apr 206
enl arged sectional view showing 25 a manufacturing step subsequent to @IG
8; FIG 10 is an enlarged sectional view show ng a manufacturing step
subsequent YQ2BY@IS781 = 7 APR 2006 WO 2004/ 015771 PCT/RBBY83/68%858 8 FI G
11 is an enlarged sectional view show ng a manufacturing step subsequent
to FIG 10; FIG 12 is an enlarged sectional view showi ng a manufacturing
step subsequent to FIG 11; 5 FIG 13 is gn enlarged sectional view show ng
a manufacturing step subsequent to FIG 12; FIG 14 is an enl arged
sectional view showing a nmanufacturing step subsequent to FIG 13; FIG 15
is an enlarged secti @fgl yieys AWOWMargdd sedmiuzACikwnghswipy subsequent
to FIG 14; FIG 16 is an enlarged sectional view show ng a manufacturing
step subsequent # emahb@actbring Gtepr subsaguent dryddGsedfional vi ew show ng

a manufacturing step subseg;ent to FIG 16; 15 FI 18 is._an, enl arged
sectional view show FgG-al hﬁf%&nQH%%ﬁgegtEﬁcghﬁggadﬁﬁw FBOHRY 17; FIG 19

o han et SSELL S L B SO 10 BRSSP mrgnared 1o sdvence I
20 shown ig FIG 1, p16. 13 is an enlarged sectional view 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-mémber prepared in advance in another example of
the method of manufacturing the semiconductor device

20 shown in FIG. 1;

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

FIG. 21 is an enlarged sectional view showing

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

semiconductor device shown in FIG. 1;



FIG 20 is an enlarged sectional view for explaining details of a
manuf acturing step in this nethod; FIG 21 is an enlarged sectioifahPRi2edd
showing 25 a predeterm ned manufacturing step in still another exanple of

t he net hod gf nufacturing the sem conductor device shown in FIG 1; -
APR 2006 v%"z’@”@ﬁ’/‘ﬁ%??l PCT/ JP2003/ 009958 9 FI G 22 i st PaIpa1g8d
sectional view show ng a manufacturing step subsequent to FIG 21; FIG 23
is an enlarged sectional view showing the first nodification to the

sem conductor device 5 according to the fi%st enbodi nent of the present
invention; FIG 24 is an enlarged sectional view show ng the second

modi fication to the sem conductor device according to the first enbodi nent
of the present 10 inveht%of2 fpcanzenlargad sgciigeal setew giewingew showi ng

the third nodificatjaon to.the senjcondyctor devjice_ _according to the first
embodi ment of thegd$%§ﬁ£ﬁptufﬁ3gn?%%%;s eﬁP@PEZ °i&1Gn £l ar ged sect i onal

view showi ng the fourgdy medi fiscahi Qﬂ‘léﬂ;@%eé@%ﬁgfd%%vprsh%%ﬁx%e 27 is an

according to the first enbodi ment of the present 1 nventlon;
enl arged secti onatheifiwsthawdhg@ic2idhed ithehsaRdbdnamitidan gbeitbe

sem conduct or device according to the first enbodi ment of the present
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 1s 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



invention; FIG 28 is an enlarged sectional view show ng the sixth
nodi fication to the sem conductor device 25 according to the fi st APR 2006
enbodi ment of the present invention; FIG 29 is an.enlarged sectional view

showing - 7 ,3@534@%35 WO 2004/ 015771 PCT/ JP2003/ 009958 10 the seventh
nodi fi cati ol t Semi conductor device according to BHYEPHOVEPEpodi ment
of the present invention; FIG 30 is an enlarged sectional view showing 5
the eighth nodification to the sem conductor device according to the first
enbodi nent of the present invention; FI® 31 is an enlarged sectional view
showing the ninth nodification to the sem conductor device 10 according
to the first. enbodinent of the present invention; FIG 32 is an enl arged
sectional view gshewsagerhtte motAtth cabdof i tattilen senitbrdeetn gie¥dctor devi ce
according to the first enbodi nent of the present invention; 15 FIG 33 is
an enl arged secticonatling ew dhewifagstherbadinentp@fs FRAPHISIY t he

sem conduct or device according to the first. enbodi mnent of the present

i nvention;. FIGINI8NLE0RH enl arged sectional view showing the 12th

modi fication to the sem copductor é%ﬁ%&?@dagééﬁfgdgl v2Bwl Bnéiliend | ISt _
enbodi nent of the preSent invention, FIFG 35 is an enlarged sectional view
show ng th@ the eighth modification tc the semiconductor device

according to the first embodiment 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 Ffirst 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 14th modification to the semiconductor device according
to the first embodiment of the present invention;

FIG. 37 is an enlarged sectional view showing the



13th nodification to the sem conductor device according to the first
embodi nent of the present invention; FIG 36 is an enl arged secti-ohaiPRv208&v
showing the 25 14th nodification to the sem conductor device according to
the first enbodiment of the present invention; FIG 37 is an enl arged
sectional V@YK hg the - 7 APR 2006 WO 2004/ 015771 POBEFP91408%8/ 009958
11 15th nodification to the sem conductor device according to the first
enbodi ment of the present invention; FIG 38 is an enl arged sectional view
for explaining an initial manufacturing gfep for the 5 sem conductor
device shown in FIG 37; FIG 39 is an enlarged sectional view showng a
manuf acturing step subsequent to FIG 38; FIG 40 is an enlarged secti onal
view showi ng a {eyifetivicheish efp s egnesbnioctdGdeldee’ adfofdig 41 is
an enl arged sectional view showing a manufacturing step subsequent to FIG
40; FIG 42 is atoerfarfjedtsecbodirantyicdwtbhonragenta inmentaeruri ng step
subsequent to FIG 41, FIG 43 is an enlarged, sectjonal vjew showing 15 a
manuf act uring step subseqddnist arpeeEarged %F@tlﬁﬁa sV éfffar ged secti onal

i how facturi F ; 45 |
\élnle\évr ;egwsggti gngﬁ%p %&%Lé\p}mgﬁéigﬁaéfq%a%h%%hfw%a%&@nﬁg Ehg sem Lgngzct or

devi ce accer di nggeROcduidter! hEsicenhipdinaat rok. tie; present invention; FIG
46 is an enl argeﬁ sectional view show ng the

FIG. 39 is an enlarged 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



17th nodification to the sem conductor device according to the finsipr 206
enbodi nent of the present invention; FIG 47 is an enlarged sectional view
showing the 25 18th nodification to the sem conductor device according to
the first enbodiment of the present invention; FIG 48 is an enl arged
sectional WeM%ALH'hg the - 7 APR 2006 WO 2004/ 01577 PCHERI0IIORIB/ 009958
12 19th nodification to the sem conductor device according to the first
enbodi ment of the present invention; FIG 49 is an enlarged sectional view
showi ng the 20th nodification to the semT@®nductor device according 5 to
the first enbodi ment of the present invention; FIG 50 is an enl arged
sectional view for explaining repair in the sem conductor device shown in
FIG 48; FIG 51 ifhamodhfacgfeibrsdet itbrabeni eondimwirngeaicd Casayddioduct or
devi ce according to the second enbodi nent of the present invention; FIG
52 is an enlar gedt%gtc“lei SARFE FIRPEMGRIENGT BReipresent AaMerbiewring step for

h ' d dew ' ' v L. D, Fl 3.1 . enl d
Sect i onal vi w Show nt TCa FantY S (P RS SBLSC PRI AL . Bopr Y She

sectional view showing "a nman urirng-s

54.is an enl ar ged®echoanal oy Hwag : Ui t quent
g ct B HROWhBIsedi AR AcH Fi_la@gcéz%&:ﬁ?g]%%

to FIG 53; FIG 55 is an enlarged sectional view show ng Irst
modi ficati of to thee theniftosdusitordidenitcer tlte gsrhisagtt AntrBet s@cond
enbodi ment of the present _invention;
FIG. 50 is an enlarged sectional view for
explaining repair in the semiconductor device shown in
FIG. 48;
FIG. 31 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. 54.1is 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



FIG 56 is an enlarged sectional view show ng the second nDdifiQ?tiﬁQ &ﬁ
the sem conductor device 25 according to the second enbodi nent o LY

present invention; FIG 57 is an enlarged sectional view showing - 7 APR
2006 WO 20 é@éﬁéﬂ%nPCT/JPZOOB/009958 13 the third nodification to the

sem conduct evi'‘ce according to the second enbodi meRt?T ﬂ?ﬁ@”ﬁ?esent
invention; FIG 58 is an enlarged sectional view showing 5 the fourth

nodi fication to the sem conductor device according to the second

enbodi nent of the present invention; FIG359 is an enlarged sectional view
showing the fifth nodification to the sem conductor device 10 according
to the second enbodi nent of the present invention; FIG 60 is an enl arged
sectional view shewthdrdthedsfidationdichi the i senicendueteediettfuct or devi ce
according to the second enbodi nent of the present _ 15 invention; FIG 61 is
an enl arged sectdaearipBelp sHemisRgonch8MRRIEMH AfditPECBEESH 0 t he

sem conductor deyvice. , according to the second enbodi nent of the present

i nvention; 20 FI'8Ve§+1PB7an. enlarged sectional view showing the eighth

modi fication to the sey cagduct gyl davied 866L1shAT Hikwt BRowesgnd
enbodi nent of the present

5 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

10 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

15 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;

20 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

25 the ninth modification to the semiconductor device
according to the second embodiment of the present

invention;



invention; FIG 63 is an enlarged sectional view showng 25 the ni?th
nmodi fi cation to the sem conductor device according to the second” APR 2006
enbodi ment of the present invention; - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958 14 FIG 64 is an enlarged sectional view show ng the

10t h nodi fi ¥22PBAYE t he seni conduct or devi ce accor di ngCTHB2PHWIBEond
enbodi nent of the present invention; FIG 65 is an enlarged sectional view
showing the 5 11th nodification to the sem conductor device according to
t he second enbodi nent of the present invemngion; FIG 66 is an enlarged
sectional view showing the 12th nodification to the sem conductor device
according to the second enbodi nent of the present invention; 10 FIG 67 is
an enl arged secti onal Fxg ev84s iewanget hergekBtsdecirdnél cal evorshiowringethe

sen conduct or device according to the second enbodi nent of the present

i nvention; FIG B&8thsnedifderiigadtecere ERIiCORANCEIH A aehaccerding

nodi fication to the sem conductor .device ordin 15 to the second
enbodi nent of thEopF}é%e?ﬂcqnﬁvgﬂ'ngmerﬁ @fa & Er%‘\%elémlleﬂvgeél 18Bétional ‘view

showing a_ semi conducipy _dewiiee .ACERf At (R ckhBab i ¢ eiiatigBtne of the
present invention; FI 7071 s an enlarged sectional view for 20 expl ai ni ng
a met hod ofs nmanuf gk Ukddick itdae 158Nt 6 OrKll Cdeii.col@MEESr doviitd Accbk&ingl i s
to the second embodiment of the present invention;
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;




a manufacturing FIG 72 is

FIG 69;
enl ar ged
secti onal

2004/ 01577 WO PHPH003/ 009958 15 5 FIG 74 is

25 a manufacturing FIG 73 is

a manufacturing

an enl arged sectional view showing step subsequent to H G APRO2006iN
sectional view showing step subsequent to FIG 71; an enl arged
vi ew showi ng step subsequent to FIG 72; - 7 APR 2006 WD

a manufP4EPPRPHYIB G 75 i s

a manufacturing FIG 76 is a manufacturing FIG 77 is an enl arged

secti onal

vi ew show ng

show ng

step subsequent to FIG 75; an enlarged secti onal

vi ew showi ng step subsequent to FIG 73; an enlarged sectional
step subsequent to FIG 74;15an enl arged sectional view

vi ew show ng

FIG. 74 is an enlarged sectional view showing

a manufacturing step subsegquent to FIG. 73;

FIG. 75 is an enlarged sectional view showing

a manufacturing step subsequent to FIG. 74;

5 FIG. 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

+he 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




the first nodification to the sem conductor device according to th?teA%R:aiﬂ&
enbodi nent of the present 10 invention; FIG 78 is an enlarged séc

vi ew showi ng the second nodification to the sem conductor device
according to the third enbodi nent of the present invention; 15 _FIG 79 is
an enl ar ged" QMLY% Vi ew showing the third nodifi cafCEHPI080pss

sem conduct or device according to the third enbodi nent of the present
invention; FIG 80 is an enlarged sectional view showing 20 the fourth

nodi fication to the sem conductor deviceigaccording to the third enbodi nent
of the present invention; FIG 81 is an enlarged sectional view show ng
the fifth nodification to the sem conductor device 25 according to the
third enbodi nentyp@f st hen piesEriicatiBuedsi te denGco8Busonrderilcer ged

sectional view showing - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 16
the sixth nodif izzabirdhng otd Hehes dhiiednemeedimentyiofe thacRERHFHy to the third
enbodi nent of the present invention; FIG 83 is an enlarged sectional view
showing 5 the séweRtRORDdification to the seniconductor device according

to the third enbOdiW%QE.OEBthzﬂ{%iﬁ%Egehnggg%iéHEl %@gw showing

5 the seventh modification to the semiconductor device
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 is
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.



FIG 84 is an enlarged sectional view showi ng an exanple of a convgnhpRrels
sem conduct or device. 10 Best Mdde for Carrying Qut the Invention (First
Enmbodiment) FIG 1 is a sectional view showi ng a sem conductor device
according t he first enmbodi ment of the present invention. The

seni conduct 92@249}53@ conprises a flat 15 square base pFPSTEPYP/WEIR of
silicon, glass, ceramc, a resin, a netal, or the |like. An adhesive | ayer
22 is formed froman adhesive, pressure sensitive adhesive. sheet,
doubl e- si ded adhesive tape, or the like ommthe upper surface of the base
plate 21. 20 The | ower surface of a flat square sem conductor construction
assenbly 23 slightly snmaller in size than the base plate 21 is adhered to

the upper centerrnisdgriadea eliréhet adhashte Wayeh cthstinuthi 8 wasery t he
sem conductor construction assenbly 23 is called a CSP 25 (Chip Size

Package), and hasimcwsit iocorostbst reitrsuits anechoerd @n $bBstrate) 24 which

is adhered to the upper center _surface_ of the adhesive |ay 22. - 7 APR
2006 WO 2004/ 0159FREPEERIPs08F P HE e ALeyraR eﬂ“s"cﬁ\{:rrégﬁt Sét ements which

ot 2o Y b bR BRESsd A g ghe voner
25 -whi ch age madg)@f;inum dUFhBUM IS die cohkecaad eorRCliadeypatde
integrated circuit elenments are arranged around the integrated circuit. An
insul ating fil maéramte edfemehkiscare axdrdmged around the integrated :
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
10 connection pads 25. In practice, many connection
pads 25 are arrayed at the periphery on the upper
surface of the silicon substrate 24. Fox illustrative
convenience, only a pair of connection pads.25 are
typically shown.
15 | 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
20 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
25 and columnar electrodes is obtained. The structure of

the semiconductor construction assembly 23 will be

explained.



or the like is formed on the upper surface of the silicon substrate; 2ép 2006
except the centers of the 10 connection pads 25. In practice, many

connection pads 25 are arrayed at the periphery on the upper surface of

the silico Qs rate 24. For illustrative convenience, onl a pair of
connectionqﬁégm}%9 e” typically shown. 15 A structur@c?ﬁmmﬁwwﬂg?he

connection pads 25 and insulating film26 are forned on the silicon
substrate 24 is generally obtained by dicing a sem conductor . substrate
in the wafer state into chips. In the fingt enbodinent, however, no dicing
is done in a state in 20 which the connection pads 25 and insulating film
26 are formed on a sem conductor substrate in the wafer state. As will be

described later, a sanpegnediei vy rSubskrahede i0f @ ywaliae ot athee ildkdi ced
after the sem conductor construction assenbly 23 having distribution wires
25 and col ummar iel €otrmedesn i theotimandstinghel gt rAfkcifgrmedfon tte semi conduct or

construction assenbly 23 will be explained. - 7 APR 2006 WO 2004/015771
PCT/ JP2003/ 009956 11gon prbsieeatia/@4ri | Pe 7CHURF DRI UL Phe 1ike is

centers of the GoHAER GRS FARIE osh ‘APcoBRbHIL 47 KeSBn R PHERE Ch are-
formed 5 ip the {N3uleashog)diddy 26180d6Pank idedribmegin 270 stribut ion
wires 31 each conprised of a lower netal |ayer 3la and an upper netal
| ayer 31b fornmedidtdiB@tion wires 31 each comprised of a lower metal
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 um 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 f£ilm 33 becomes flush with
20 that of the columnar electrode 32. In 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



| ower nmetal |ayer 3la are fornmed to extend fromthe upper surfaces? &PRt 366
connection pads 25 that are 10 exposed via the openings 28 to predeterm ned
portions on the upper surface of the protective film27. Columar

el ectrodes: anged on the upper surfaces of the connection pads of
the distri bﬁg’iz@{ﬁ‘%l%gfr es 31. Each col umar el ectrode 32 HCIFHOMRBr 15
copper and 100 to 200 gmin height. A sealing film(insulating film 33
made of an epoxy resin or the like 1is forned on. the upper surface of

the. protective film 27 including the distt?bution wires 31 such that the
upper surface of the sealing film 33 becones flush with 20 that of the

col umar el ectrode 32. hi s manner, the sem conductor construction

I.n
assenbly 23 incILﬁﬁﬂ%copﬁBC£P¥ifRﬂF@ﬁHﬁﬁ?P&tésiﬂgb%bﬁﬁbctﬁ@ﬁ-pbd@s25, and

insulating film u r..inglu the protective film27,
di stri but ?on Wir g%cé%&ggl g%rﬁggrlﬂel%glc (régggggé‘??' SIh@PsBaf Rt 14 33. A

square frame-|ike Riireed i BRMOSFpatbichiagdheseprgo 1 t uggg%ﬁﬁ face of the
adhesive layer 22 around the - 7 APR 1606 WO 2004/°01577 / 009958
19 seni conduct or Horist pdbered s sEblsyd23suffizesl dfs the 5661dQNRIctWLEW i N
one directiﬁg. Even on a section in a direction perpendicular to FIG 1,
the buried Trenberco$ArstiomAeiemd vt RE - si B slilrdmoewesdsf the menieonduct or

5 construction a y ..ln other words, the buried nenber 34 has a
shape surr oundi ngﬁgﬁ%&t ﬁéa%?sdea §c§§rr8‘fln‘§ﬂ?ﬁg Sdti EBRdsEde rsudissesuct i on

assenbly 23. In tdH $£heCa8Ricditfudid 8dnIBIRE!; 34 acsasre]mgggz)pé&t heIns%ﬁ.s

mat eri al

case, the buried member 34-can adopt the same material
as that of the base plate 21, or a heat-resistant
10 clrcuit 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 upper 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



as that of the base plate 21, or a heat-resistant 10 circuit board, 2008
material such as a glass fiber-filled epoxy resin. The thickness of fﬁg
buried nenber 34 is alnost equal to the total thickness of the sem con-

.. ductor copst ion assenbly 23. Arelatively narrow gap 35 is forned
bet ween the&géw@iﬂghct or construction 15 assenbly 23 a?r?%@%%oﬁ@o"%fﬁare

frame-1i ke buried nmenber 34 which is arranged outside the sem conductor
construction assenbly 23. A sealing film(insulating film 36 made of an
epoxy resin or the like is filled in the@ap 35 such that the upper
surface of the 20 sealing film 36 becones al nost flush with those of the
sealing film33 and buried nenber 34. A first upper insulating film 37 made
of phot osensi t igrr@spoat- photins angietri cenpet ysund fbee@r offhehe | ¢dawnirsxf or med
on the entire upper surfaces of the 25 sem conductor construction _ assenbly
23, buried menbezlecd4odgnd3deal FHE Y vPReB6disheiufdonigisee IHramsd at
portions of the first upper insulating film37 that - 7 APR 2006 WO

2004/ 015771 PCT/SAPRF3$£608653 %b‘%orltog@ﬁoﬂg]c?% #%-’%88& 2843 58l f aces of
the columar electro 2 ' I 8t ributd. h ch
conprised of a fl‘:ﬁ)fpsetr %\%@? %r% %{ S%gg;%r%%lsg g%dﬂgéjffll%s%ttwlég%g%@en@al | ayer

39b fornmedson the,fdd ool aver romied o haverrdfaties exdpei-medr oacendd rom t he
upper surfaces of ~ the columar el ectrodes 32 that are exposed via the

openi ngs 38 to prledetcdnminaedepectiaies 328 that upperexpogetavéacthe he first
vpper | nSU|atlnngéA£R§i738 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 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

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—photésensitive polyimide or the

like is formed on the entire upper surface of the

second upper insulating film 41 including the second



A second-upper insulating film4l made of 10 photosensitive or - 7 APR 2006
non- phot osensitive polyimde or the like is forned on the entire upper
surface of the first wupper insulating film 37 including the first upper

di stributi . Openings 42 are formed at portions of the second
upper insulogf)}y?\(%%???lrgn 71 that 15 correspond to the conf&dtPPHEUYE of the
first upper distribution wires 39. Second upper distribution wires .43
each conprised of a second |ower. netal |ayer.43a.and a second upper netal
| ayer 43b fornmed on the second | ower netasl | ayer 43a are formed fromthe
upper 20 surfaces of the connection pads of the first-upper distribution
wires 39 that are exposed via the openings 42 to predeterm ned portions on
the upper surfaggpel disersaoanes wppes 4dsulcpenigeki ki ade f@nmeds dtupper
insulating film44 made of 25 photosensitive or non-photosensitive

pol yi ni de or theortikesist fireddisd vheeentnydafipsar I3Urf4E NG the second

upper insulating filma41l _including the second, - 7f gR ZOOGn%D %(%4/ 015771
PCT/ JP2003/ 009959 £SBaRE r te)i tie (HRPPERHINR A% 9T BBEnFRGPAsT:

ré forned at

por tions of the yitdyupper 15 9k ndskihin 4 iatio-g9Ecesppnd fo the

connecti on pads second upper distribution wiresS 43. Sol der balls
(projecting 5 c ek 98nt €& iNA1Y) 46 are formwyl innanddowrctidie openi ngs

45, and connected to the connection pads of the second upper distribution
wires 43. The sajgigiingbakbs il aromnartagetoirhe aratneickion paws t3fi rd upper
the 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 gaﬁ 35 between the semiconductor

construction assembly 23 and the buried member 34.



insulating film44. 10 As described above, the base plate 21 is slightl xR 206
| arger in size than the sem conductor construction assenbly 23 in order to
set the arrangenent region of the solder balls 46 slightly larger than the
size of thgmﬁﬁghggﬁﬂuctor construction assenbly 23 in 15 accordance with
an increase In mber of connection pads 25 on thePGHPRYFA8BYbSt r at e
24 and set the size and arrangenent interval of the connection pads 25

| arger than those of the columar el ectrodes 32. The connection pads
(portions in the openings 45 20 of the thprd upper insulating film44) of
the second wupper distribution wires 43 arrayed in a matrix are arranged
not only in a region corresponding to the sem conductor construction
assenbly 23, butoslige isvldee bakls 016 Girrblyedbimi @dnatenthgr a841aasund t he

sem conductor 25 construction assenbly 23 and the region of the sealing
film36 filled ibhe mtpaposs Beideerballe dénhcendricanged eaaypautle on

assenbly 23 and the, buried nenber, 34. " | APF%% 06_ WO 2004/ 015771 22
PCT/ JP2003/ 009958e%F CqQneicdordePnpbrictimy 35P8RUYi4Pa matrix, at least the

out ernost sol der baIIﬁﬁégﬂ%%%F%%raggqgI@&H&q@akgg?fSQqugﬂggﬁﬁgéﬁ

construction assembly _é case, as a no catron, e connec 5
tion pads ef theisgeqpuhdiREELhE SE&bhUtIRRAELES: fiSutdh Wigeal sanged around

t he sem conduct or construction assenbly 23. The upper distribution wire
can be forned. beocarmnigedoreohagethe isamiconbdector stongiparctdpst ri bution
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.
In 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 insuléting £ilm 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



wire 39, and at |east the outernost connection pads can 10 be arrand@esPR 2006
around the sem conductor construction assenbly 23. In the sem conductor
device, the sealing film 36 and buried nmenber 34 are arranged around the
sem conduct ction assenbly 23 in which not 15 only the connection
pads 25 andaﬁﬁéﬁﬂi%##g“Tiln126, but al so the protecti ETIPRIP/H09958
distribution wires 31, ..columar electrodes 32, sealing film 33, and the
|like are formed on the silicon substrate 24. At least the first upper
insulating film37, and the first upper 29 distribution wires 39 which are
connected to the columar electrodes 32 via the openings 38 fornmed in the
first upper insulating film37 are forned on the upper surface of the

sem conduct or cofsd rdiGtiicenduassenddystdRctibnl assdilslyc@Se, The rel atively
narrow gap 35 is forned between the sem conductor construction assenbly

23 and the squarsedXine-filke36unidrl ol e P84y aretiitl ar ThaPRiEe0E WO

2004/ 015771 PCT/JP2003/ 009958 23 the sem conductor construction assenbly
23. The sealingfilief 3@ FB8cI8P 30 efORP2rELi RO oFhe RPSEREE PE 23Y 11 ed in

e o SeTBLE o RdPERIIEN S M AOK, SBULLERL AP 36 cllim,amaunt of

sealing film 36 Pedudet e vol ume o uri ed nenber 34. As
a result, sthe siEgssed¥hysRhkNkatsnd b€ WhHeNButhed Sealid1g 34f.i | mx 386 made of

an epoxy resin or the like can be reduced, preventing warpage of the base
pl ate 21. result, the stress by shrinkage in curing the sealing
film 36 made of an epoxy resin or the liké 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 cqmprised of only



An exanpl e of a sem conductor device manufacturing 10 nmethod wi I_I7 @R 2006
explained with reference to FIGS. 2 to 18. An exanple of a nethod of

manuf acturi ng the sem conductor construction assenbly 23 will be
described w.th reference to FIGS. 2 to B. As shown in FIG 2, a structure
in which al dAURThnecti on pads 15 25, a silicon oxi RETHRGBMNEg film
26, and a polyimde protective film27 are formed on a silicon substrate
(sem conduct or substrate) 24 in the wafer..state, and. the centers of the
connection pads 25 are exposed via openifgs 28 forned in the insulating
film26 and 20 protective film27 is prepared. As shown in FIG 3, a | ower
netal layer 3la is formed on the entire upper surface of the protective

film27 including &dippdiPpakesurdaies H3f sbhetestmgctdor cpadsr 2baydmat are
exposed via the openings 28. In this 25 case, the lower netal |ayer 3la is
conpri sed of onl §oxnebiyesphbyeriniorored Bprial 8tlmdlavey pifatihgnivpwever,
the lower netal |ayer 3la may be conprised of only 7 APR 2006, WD

2004/ 015771 PCT/ 9P28t3/13¢¢05878ed LY Fterifdr tTHed5? 8BBtt®Fing, or a

ke Tormea by shurees ieyethEEs fPuEfl iisatahy B D keler LR T ers 30a
and 43a of supper (L aWst Seseribaabeatlascribed later). A plating resist film
51 is formed and patterned on the upper surface of the |ower netal |ayer
3la. Thus, openings A2 latangoraetst nfilwe 53| asi Agrmediamtd fpiatierned
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 31b on the upper
surface of the lower metal layer 3la in the openings 52
of the plating resist £ilm 51. After that, the plating
15 resist f£ilm 51 is peeled.
As shown in FIG. 4, a plating resist £ilm 53 is
formed and patterned on the upper surface of the lower
metal layer 3la including the upper metal layer 3lb.
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 tﬁe upper metal
25 layers 31b in the openings 54 of the plating resist
film 53.

The plating resist film 53 is peeled, and



51 at portions corresponding to formation regions of 10 distributign wres
31. Copper is electroplated using the lower netal |ayer 3la as a'pﬂ APR rg06
current path, thereby form ng upper netal |ayers 31b on the upper surface

of the | owe yer 3la in the openings 52 of the plating resist film
51. After t?\vﬁ&?dr%se%gl ating 15 resist film51 is peel e‘qu/Wgoog/ﬂQ?%? in FIG

4, a plating resist film5b3 is forned and patterned on the upper surface
of the lower netal l|ayer 3la including the upper netal |ayer 31b. Thus,
openings 54 are forned in the plating resést film 20 53 at portions
corresponding to formation regions of columar electrodes 32. Copper is

el ectroplated using the lower netal |ayer 31a as a plating current path,
form ng the col whiaicedlsaelr pdesi@s @t tthe Upper mehwlf AageroBla hereconnecti on
pads of the upper netal 25 layers 31b in the openings 54 of the plating
resist film 53.etRhedlaapynguping sthe jqodnBar selrdinagiesadd FRAPRPAY06 WO.
2004/ 015771 PCT/ JP200 /009953 25 unnecessary partions the | gwer netal

| ayer 3la are e‘{“?ﬁ?éd%é\)ﬁis P rRs hdas I'un%ﬁrs TBE FPodé§ - 33 antf upper

metal |ayers 31bl&?%1a JBsK. l?%@%% INELE op1y 8 oW QMR ufptal layers 3la

remai n only bel ow tHe upper ayers 31b.” The remai nihg | ower net al
layers 3las and fhdie URRGlerdesab. | aped Scdbbnlag nbslvan rdtalentiyess dipper

surfaces of the |ower nmetal layers 3la form distribution wires 31.
and the upper metal layers 31b formed on the entire
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. 1In 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.



As shown in FIG 6, a sealing film 33 nmade of 10 an epoxy resir_l_%s &Ofﬂﬁgad
on the entire upper surface of the protective film 27 including e
columar electrodes 32 and distribution wires 31 such that the thickness
of the sealg,gg& 54;0%%]7{53 beconmes | arger than the height of the col umar

el ectrode 320 PH4H{s 15 state, the upper surface of tHETEBRUMNNBe| ect r ode
32 is covered with the sealing film33. The upper surfaces of the sealing
film 33 and columar electrodes 32 are properly polished to expose the
upper surfaces of the columar electrodes?282, as shown in FIG 7. 20 Thus,
t he upper surface of the sealing film33 and the exposed upper surfaces of

the columar ele e 2 are plaparized. As shown in FIG 8, a plurality
of seniconductoﬁh&%%sﬁP%bPPBﬁra.%ﬁ#hﬁﬁse§f2§h§h%@%quir Blectiodes Ibt ai ned

after a dicing st 14 5 a ly.,.The ¢cql umar el ectrodes
32 forned by el eﬁér g;p())l al{g Qﬁﬁé ?rgaié %ge&%n%;egr %E?ggvé?%lé‘&rﬁ 1hei Gatiatiopsppr
2006 WO 2004/ 0157i1 HeGEHhiPANQINOQAP &6 hENYRLsthe eh1akipces of the
columar el ectrodes 32 are polished as described above, elimnating
variations in hedlfftradesndiki eqpahaocheaght stivér ! hees1akuing o£l@gd rodes 32

equal to eagh ot her. Poli zhi n% of the 5 upper surfaces of the copper
col umar el Bct r odB®¥2 SUFEREeS P loxihen sovper heghuprast iediechrgdésdsr . An

exanpl e of manuf ri i conductor ,device shown in FIG 1 by usin
thengeniconductoﬁﬁ&% aﬂgegpghéfgg,‘%1g%~prec1sf%n grinder. y g

_ An example of manufacturing the semiconductor
device shown in FIG. 1 by using the semicondﬁctor
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 bé formed by
spot facing by adhering the sheet-like buried member 34
to the entire upper surface of the acdhesive 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



cohstruction assenbly 23 obtained in this manner 10 will be descri_b?dA rP%06
showmn in FIG 9, a structure in which an. adhesive |ayer 22 is fornEJ’on
the entire upper surface of a base plate 21 capable of formng a plurality

of base pl a{RSoedn wn in FIG 1 is prepared. 15 Thedk§%§®P?&%%%ce of a
e

grid-like-buried nmenber 34 is adhered to a predeterm on the
upper surface of the adhesive | ayer 22. For exanple, the grid-like buried
menber 34 is obtained by formng by die cutting, etching, or the like a
plurality of square 20 openings 34a in a skéet-Ti ke buried nmenber 34 nade
of silicon, glass, ceramc, a resin, a netal, or the like. The grid-Ilike

buried menber 34 . d b t .facing by adhering th
heet <11 ke bur | od meredt TRALE TR b Stbfer L S6r e domerher dhesi ve

layer 22. 25 The ipwaiisthaee fhet S 1gh ¢ bstrate.24.o0f each
seni conductor construction assenb?y 3is agﬁg§%d§£t€?3:§grﬁﬁﬁe?e er

surface of the adhesind semjeond@ctor ARRL20061M0 20044015331, .0
PCT/ JP2003/ 009958 27 in each opening 34a of the grid-liKke buried nenber 34.
In this state, tHlRRffeflEghf uetls erfch ledhburi el Tentiaivel §4naffow gap

sem conduct gr co riucti on agssepbly 23 are alnost flush with each other. A
relatively %arro&%%éﬁ r§§8iéeégé%%diﬁéFﬁ@éﬁ°¥¢RF@ﬂ§ﬁG9§ﬁ§Héction

around the Sem coruciar Zanarsudts ontae. ERRe 8. BU B merbe @1 10,
sealing film 36 natemef tA8 semiconductor 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. In 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



epoxy resin or the like is applied by printing or the 10 like to thQP apR 2006
entire upper surfaces of the sem conductor construction assenbly 23 and
buried nenber 34 including the inside of the gap 35. In this state, the
upper surf e sem conductor construction assenbly 23 and buried
nmenber 34 d@?ggg@%?zg with the sealing film15 36. The]ﬁﬂ%aygﬂmggﬁling film
36 which covers the upper surfaces of the sem conductor construction
assenbly 23 and buried nenber 34 is renoved by buff . polishing.. .
Consequently, as shown in FIG 11, the upper surfaces of the sem conductor
construction assenbly 23 and 20 buried nenber 34 are exposed. In addition,
the upper surface of the portion of the sealing film36 in the gap 35 is
made al nost fl usbomstrudtiose agbenblky ZFbnmiicendutherupmerstsurdacenchssenbly 23
and buried nmenber 34, substantiall¥ pl anarizing the entire upper. 25

surface. Ther eaf tR¢, CIRRETs SRLPHPF i FIRFEAYS St 15 Ak PYPIRERY ngitan use a
sem conduct or 7 R 00K Vo 20018157 3o e IBB0UY Gte6Le “EEERT et on
assenbly 23, i.eqnr e dRonSHEL s st iR 16APREEROIHIRRLNEG! ect rode 32
is not polished, but the uncured sealing film 36 covering the upper
surfaces af thebseikdandiiroB4coastemstddn assenbey 23 predrebtburi ed nenber
34 is renoved. In order to prevent excessive polishing of the uncured
sealing film 36 ercessine gud1zbingdof dihee aincredsheahiag£idm BheiBeal i ng
film36, the coated sealing film,30 B, P&REQLELONE 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 covexrs . 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 squaré

frame—-like buried member 34 around the semiconductor

construction assembly 23. The epoxy resin sealing film



ally cured by ultraviolet irradiation or heating. If 10 the flatnessji
enough due to | arge cure shrinkage

of the sealing film36 in the gap
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application and polishing of the sealing resin may be repeated. As anot her

exanpl e ofiggkhﬁnhggi a lowcost, |ow precision endleﬁgnﬁgé%%gg&gobelt may

be used.

flat, the uncured or
upper surfaces.of the

ef~'a part of the endl ess polishing. be

r med
provisionally cured sealing film36 which covers.the
sem conductor construction assenbly 23 and buried

menber 34 may be pl anarized and polished @®th the flat 20 portion of the

polishing belt not so as to exceed the

construction

surface. The rel a6i el fillad dw gap 88pi 35 f olCerpabedweenthehabsgpce of
sem conduct or construction assenblx 23 and the square.  frame-like buried

nmenber 34 ar ound 2RKebBEigd SRR oP

upper surfaces of the sem conductor

assenbly 23 and silicon substrate 24 as a polishing limt

' cHRR AR o RT a8 8RN B4™ $he epoxy

{11160 n the gafas® kg o bR ahBl & TP BRytEr Aalia 3, 3,

ence o any puril e

menber 34, the

amount of seal i ngsf Ll P36 CarHRe stedys ey shlihkayel unecefiddanduri ed menber
34. As aresult, the stress by shrinkage in curing the 5 epoxy resin

sealing filsn 36 epbxberseducatlingusilprayenin bg wadpagd, dfhushe base pl ate
21. At the end of the polishing step shown in FIG 11, a first upper
insul ati-ng film 3Teventrgrethrd@denef the base plate 21.
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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
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 polyiﬁide, photosensitive
polybenzoxazole, a photosensitive epoxy resin,
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
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
electrodes 32. As shown in FIG. 13, a first lower
metal layer 39a is formed on the entire upper surface

of the first upper insulating film 37 including the




entire upper surfaces of the sem conductor construction 10 assenbly 23
buri ed nenber 34, and sealing film36 which are alnost flush with 7eé5?1 2006
other, as showmn in FIG 12. The first upper insulating film37 is nmade of

phot osensi tjyv | yi mi de, photosensitive polybenzoxazole, a photosensitive
epoxy resi nv,vo‘%gfﬁlﬁl%ﬁot osensitive novolac resin, or a pﬁ&?@g@ﬁgqoﬁsée

acrylic spiro-ortho-ester resin, and formed into a dry film The dry film
is lamnated by a lamnator to form the first upper insulating film 37.
This also applies to the second and thirgoupper insulating filns 41 and 20
44 (to be described later). The first upper insulating film37 may be
formed by coating such as printing. Openings 38 are forned by

phot ol i t hogr aphyugderpafilrifanss ob £ tires fdolsimmappeledirdest BAgthat m3Y t hat
correspond to the upper center surfaces of the columar 25 electrodes 32.
As shown in FI G effseal Wipsthe ovReniRgsal38l- ayRrPBengs eehFEdEb the entire

upper surface of the first upper insulati film37 includiing the - 7 APR
2006 WO 2004/ 01577 P Pééoﬁ?b@@s@’é’@ &B%_ew%%ﬁ S 51 °Fh&*Col umar
el ectrodes 32 thé{rsg{ e.l.ow%)](:pﬂg@g%\r/]e éé‘%s%ﬁemfrﬂ@a O?e%erén%'safsbngré esist film

55 is forned and patterned on pper surtace the” first |ower netal

| ayer 39a. 5Thus, rQRIM NGS B8 BLEtInG rdMGt HilhesPlal ippgtieasst film 55 at
portions corresponding to the formation regions of the first upper

di stribution w resrB3&potaiper tostied etummzytiianedegisihph Rbef ELE8L| ower netal
| ayer 39a as a plating . .
upper distribution wires 39. Copper is electroplated
using the first lower metal layer 39%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 39a
15 are etched away using the first upper metal layers 35b
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
netal layers 39a and the first upper metal layers
20 39 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



current path, thereby formng first upper netal |layers 10 39b on th9 Wﬁ??ﬂ
surfaces of the portions of the first Ilower netal layer 39a in the A 06
openings 56 of the plating resist filmb55. Then, the plating resist film
55 is peeled, and unnecessary portions of the first |Iower netal |ayer 39a
15 are et ch¥@28#817king the first upper netal |ayers FSBTBRWO3003958) " As
shown in FIG 14, the portions of the . first lower netal |layers 39 remain
only below the. first upper netal |ayers 39b. The remaining first | ower
netal |ayers 39a and the first upper netatilayers 20 39b forned on the
entire upper surfaces of the first |lower nmetal layers 39a formfirst upper
distribution wires 39. As shown in FIG 15, a second upper insulating film

41 made of phot ogeARid iatepbet Yére def @het Becbnk euppdfy iinshoeinbag afidpat t er ned
on the entire upper surface of the first upper insulating film 37 including
the first upperdlittat otrirespond e 3he ThDBeChbwninags @% bhe TirstApPR 2006

WD 2004/ 015771 PCT/ JP2003/ 009958 31 fornmed at portions of th econd upper

i nsul ating il mupRex KEStEsPRBIR GRS tHe c%n%kﬁﬁqQJ °ﬁ§55m8§afhe first

upper distributipon wr 39. I | 4. ay%er ari,s forned by
el ectrol ess pIaIf%&F%ﬁE§h§85f§ﬁ@$$e 6%%$E%a??%%éiggxﬁﬁéégeggﬁd upper
i nsulatingg fil mglitdGigpdingui ffcs dMadlel e8chadsupder Hastilasing upper

distribution wires 39 that are exposed via the openings 42.
film 41 including the connection pads of the first
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 nietal layer
43a. In this case, openings 58 are formed in the
plating resist £ilm 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 £ilm 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



A plating resist film57 is formed and patterned 10 on the upper §Vrlﬁﬁ2 5
of the second |lower netal layer 43a. In this case, openings 58 are for @
inthe plating resist filmb57 at portions corresponding to the formation
regions of the second upper distribution wres 43. Copper is electroplated
using the s¥@MEIE™ ower netal layer 43a as a plating FEEIPUAYOORSEh,

form ng second upper netal |ayers 43b on the upper surfaces of the second
| ower nmetal layers 43a in the openings 58 of the plating resist film57.
The plating resist film57 is peeled, and320 unnecessary portions of the
second | ower netal |ayer 43a are etched away using the second upper netal

| ayers 43b as a mask. As shown in FIG 16, the portions of the second

| ower netal | ayedsséBibutcdom wienky4bel ow the second upper netal |ayers
43b. The remaining second 25 | ower netal |ayer 43a and the second upper
nmetal |ayer 43b for 8 SwWhénuBper 50r fades-ref UpRer LRPidiPgwél et al

| ayer 43a form second, upper .- . 7 APR, 2006 2004/ 015771 RCT/ JP2003/ 009958
32 distribution ﬂﬁr%@dﬁéﬁ?ﬁ?°§ﬁﬁﬁﬂs? L¥§ @oLypRnide @F (ihs, f'Rsul ati ng

film 44 made of S it yimd : j i

patterned on thefggﬁ%gégﬁg EF¥§5$ggcéﬁiﬁk%tﬁstggge%%éﬁrd%ﬁg%g%ggglgﬁ?ng film
41 includi ng the sseepatupgaIPensdiat LhHutinn 4 Las1ddindne REEc48 are
formed-at portions of the third upper insulating film44 that correspond
to the connecti omppeadsdiftnibmtdevondireppti. dreningst4vrent fogmad. alsol der

balls 46 are forned |, , , .
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 3%a and first upper metal layer 3%
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.



10 in and extended fromthe openings 45, and connected to the connection

pads of the second upper distribution wres 43. As shown in Fl G- 18pgt
three insulating films 44, 41, and 37, the buried nenber 34, the adhesi

15 | ayer 22w0§&ﬂ

construction ass@ﬁgfles 23 to obtain a plurality of s
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lbase plate 21 are cut between adj% ent sem conduct o
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In the obtained sem conductor device, the first 20

| ower nmetal layer 39a and first upper netal |ayer 39b which are connect
to the columar electrode 32 of the semx®nductor construction assenbly

are formed by

el ectroless plating (or sputtering) and el ectropl ati ng.

second | ower netal |ayer 43a and second upper netal 25 |ayer 43b which a
connected to therorpdohnen ebettofodet B8 HEr tlte tgFyeicodfuctdbuti on wire 39
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In the above manufacturing method, the grid-like
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
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 and 43b, and the solder balls 46
are formed at once for a plurality 6f semiconductor
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
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.

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

assembly 23 having the distribution wire 31 and




10 sealing film36, the first, second, and third upper insulating ¥isPR5006
37, 41, and 44, the first and second |ower netal |ayers 39a and 43a, the
first and second wupper netal |ayers 39b and 43b, and the solder balls 46

are formed g@zapﬁe fPr a plurality of sem conductor 15 construction
assenbl i es I32%%OU that, the resultant structure is BAPRRYYOB8pl urality

of sem conductor devices. This can sinplify the manufacturing process. A
plurality of sem conductor construction assenblies 23 can be transferred

together with the base 20 plate 21, which34an also sinplify the
manuf acturing process. If the outer size of the base plate 21 is set

constant, the transf system can he shared regardl ess of the outer size
of a seni conduct chosl eV|aEee§8g%’é°£?T§%uflécPE}P%H‘? 2B e Ebedadesive he above

manuf act uri ng net S [N E , .., CSP type semn conduct or
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construction assenbly 23 having

WO 2004/ 015771 PGIIcHSS0RREOOA0SE Ghherl UBBAT AL REIIQ0RNEE | S adher g ont O
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the adhesive |ayer 22. The cost can be reduce conpariso & case
wherein-a gener alff{sfeﬁhgphljelmmmedtipnppa@gaz@ohmy iﬁsgqgtmgtﬂqnp@rgnﬁﬁt ion
pad 25 andd%nsulagﬁn film26 on 5 the silicon substrate 24 1 s adhered
onto the a esivéleagéF199P HRFtradeseAi butadrensid enandticel admariveel ect r ode

hen' the-bace pi 2eF1RL LY BB SN QA Gl For Sramte
electrode are formed on a sealing film arouﬁd 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, e.g., 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 ﬁp after the

20 CSP type semiconductqr 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 pProcessing up to formation of

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

be reduced.



10 is alnost circular with a predeterm ned size, like a silicon wafet APR 2006
formation of a distribution wwre and columar electrode on, e.g., a
sealing filmaround a sem conductor chip adhered onto the adhesive | ayer

22 increase essing area. In other words, 15 the nunber of

processi ng @r?itzg@mgféﬁfoper ation decreases due to |ow deprg{‘?flooﬁ{f’%gséssi ng,
resulting in a low throughput and high cost. To the contrary, in the above
manuf acturi ng nethod, a sem conductor device is built up after the 20 CSP
type sem conductor construction assenbly 28 having the distribution wire 31
and columar electrode 32 is adhered onto the adhesive |ayer 22. Although
the -nunber of processes increases, the efficiency is high because of

hi gh-density processi Ag &bet §1Fa% ramdoginent pstheesgleambailel €6t r ode 32.
Even consi dering an incregse i n _the . nunber of ocesses, the total cost

can be reduced. %% *APRY2008" \iD"F0G4/08771° ¥T§2663F599939”§5 In the
first embodi ment, 1R 38466 P st 48+ 180 Ca 25 &AYIAS & B3, RILLX ea

. e
correspondl ng to the entire sem conductor construction asse ies 23 and

buried menber 34embae Sl derhdaddiNe460HRYs s A AMREE ri-BnSe®My @ region
above the buried nmenber 34 around the sem conductor construction assenbly

23. In thisScase,onliyhe sebden dudves thé hayidd mambmrgéd apbumwdtilreel y ar ound
the sem conductor canstruction assenbly 23 but on only one or three sides
out of the four SiSPdEOBAUCHRT APIEWCESABURERIRIGhSBructnokhbss@adsly 23. In

this case, the solder balls 46 may be arranged 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 semiconducfor 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,



the buried nenber 34 need not be shaped into a square franme, and npyAﬁgzmm
arranged on only sides on which the solder balls 46 are arranged. The
buried nenber 34 may be formed by printing, transfer, nolding, or the

i ke, 15 or“gg%maﬁ,%prned after the sem conductor construction assenblies
23 are arrayed on the base plate 21. Anot her exanple of PFATHE2MPNEE of
manuf acturing the sem conductor device shown in FIG 1 wll be explained.
As shown in FIG 19, a structure in which an adhesive 20 | ayer 61 forned
froman ultraviolet curing pressure sensBtive adhesive sheet or the |ike
is adhered onto the entire upper surface of another base plate 60 forned
froman ultraviolet transm ssion transparent resin plate, glass plate, or
the |ike, and thehdasgereb iplsat.et 2dg ahidlmedddsi ¢@, | aydr372 theebadbhed ed ont o
the wupper surface of the adhesive |ayer 61 is prepared. _After

nmanuf act uri ng st@gEbehofn itherpeiesivy daypr 227 BR Dasss PABT2084/ 015771

PCT/ JP2003/ 009958 36, the three insulating fil 44 .. 4 and .37, .fhe buried
menber 34, the agh@siRe 3 5?“'52?”?\% éb]a% Splhte” T',loujfar%&tqﬁlelgaa%%si ve

| ayer 61 are cuty, 'é*}?iate%tot,i 09 LhSwn DS S10).ab8, 60rhASI HMBLERaEL G 20.
The | ower surface of the base plate 60 is irradiated with ultraviol et

rays to cume theoadtiesinasd yate640 Thelmdhrsites wptiopertdaadoaktt he
adhesive layer 61 to the lower surface of the cut base plate 21 then
degrade. Pieces ovaysheo atlinssithe pdheriwy l@verpéél edTeaddiasked up one 10

by one to attain a plurality of sem conductor deyvices
y progerties é% the adhes{%e(iayer 61 to the lower

surface of the cut base plate 21 then degrade. Pieces
on the adhesive layer 61 are peeled and picked ﬁp 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.



shown in FIG 1. According to this manufacturing nethod, individual.gy PR 2006
sem conduct or devices on the adhesive |ayer 61 are not separated in tﬁe
state shown in FIG 20, and can be 15 peel ed and. picked up one by one in
nounti ng on [ it board (not shown) w thout using any tray dedicated
to nount a g@ﬁﬁ%@%ﬁﬁ#tor device. After the adhesive I§§§W¥§Ty%ﬁ$%h exi sts
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, the3yransfer system can be shared
regardl ess of the outer size of a sem conductor device to be manufactured.
For exanple, a general dicing tape which is 25 expanded to renove a

sem conduct or devhé @ dlatesed map ddednavedpbuteoBixhiny bhi s case, the
adhesive | ayer need not be made of an ultraviolet curing material. - 7 APR
2006 WD 2004/ 0158%¢h B PCT/ JP2003/ 009958 The base plate 60 may be renoved

by polishing or etchin Still another. ex e of . th t hod _of _

manuf actur- ing the s%‘?ﬁgpor‘?d’l? FaRTRE so?l'ror%lrrfei ﬁ‘eﬁgﬁ? C?L?ﬁﬁnlu%gtgr

expl ained. In thi naggf AU hdk 4 he, pahufacliyning step
shown in FIG 12?§?he i%gééﬁﬁgagsggﬁetafi%g§géw§9anis formed by el ectrol ess
plating of 5 coppgkpPRiddte. entl ka1iHPPSiutddthiGagohethed f idftderuppar

insulating film37 including the upper surfaces of 10 the col ummar
el ectrodes 32 t hatnafacixpogedtepashéien in FIG. 12, the first lower

metal layer 3%a 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 39z 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 3S9c 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 39a 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



openings 38, as shown in FIG 21. Copper is electro-
| ower netal |ayer 39a as a plating current path, th
upper netal formation |layer 39c on the entire upper

pl ated using the first
ereby form ng alfARR006
surface 15 of the

first Iomer“gﬁ%@mng?yer 39a. Resist filnms 62 are patterned at ortlons of

t he upper surface the first.upper netal. formati
correspond to first upper distribution wire formati
portions of the first upper nmetal 20 formation |ayer
nmetal |ayer 39a are etched away using the3gesist fi
shown in FIG 22, the first upper distribution wires
the resist films 62. After that, the resist filns 6

on TRPIEHOBhat

on regions. Unnecessary
39c and first | ower

|l ms 62 as a mask. As

39 remain only bel ow
2 are peeled. The

second upper 25 disths 50t shawmi e F143 ﬂﬂymbg Yeorstegedy inhe satmay f or mati on

met hod. The base plate 21 shown in FIG 9 or the bas

e - 7 APR 2006 WO

2004/ 015771 PCT/ J 3F00§88 8P @Jétt@ 66 shaper iinto e saycemyimbe shaped

into atray.  Thah s, o bebasqunlal ¢.is shaped, Into
u

reglon wher e the senlcon COﬂS ructron

recessed from theds@iiipBesy. as midlebaysr r{ Usiad
formed on the upper surface of the tray shaped base

a saucer.jin which a

5 EEPS5TUTFR % r ayed i s

E@Ehnghgurrent path is
plate at the periphery

around the $egi orperigheryhe Asertiadondyetoforoniladitinigopuasaspipdigs 33 are

arrayed. The netal layer for a plating current path
| ayer (39a or 43a’§°rﬁftﬁdy
conducti ve nenbe&ué%é a@lgﬁéro

semiconductor construction assemblies

The metal layer for a plating current

and a | ower 10 netal

anptla@lw%rsﬂlé ﬁcsa@ﬁ e tragnsbeped tpse

o) rlp ef% around the region where the

23 are arrayed.

path and a lower

10 metal layer (3% or 43a) for a plating current path are

connected by a conductive member, and

electroplating is

performed. 1In 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. In 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



performed. In this case, if the outer size of the tray is designgg p
constant, the sane manufacturing 'apparatus can be efficiently us dAé%JWG
for sem conductor devices 15 to be manufactured at different sizes. (First
Modi ficatiop to First Enbodinent) In the manufacturing step shown in FIG
9,.the adh‘é’?lz@‘?é‘/ollﬂf/’ersT 22 are formed on the | ower surfP§éré’g2Q9?/°°P?§é silicon
substrates 24 of the sem conductor 20 construction assenbly 23 and the

| ower surface of the buried nenber 34. The adhesive |ayer 22 is adhered to
predeterm ned portions on the upper surfage of the base plate 21. In this
case, a sem conductor device can be obtained as the first nodification
showmn in FIG 23 of 25 the first enbodi nent of the present invention. In

t he obtai ned sergiaqrdeeat e ey iiper suréxaapd e, thed haskopkats B ace of the
silicon substrate 24 is - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 39
attached to the wippehesadhesiveflaves Base Prateldel swifacehef ddifesi ve | ayer

22. The side surface of the silicon substrate 24 or the like is bonded to
the upper surfactlgicophéubakeatft &% oF1t Faif]ﬂ% Js%aﬁqnﬂﬁgf P n@%.@%ﬁhe

bondi ng st engt ol L1 3PS LLQODF! g 0 < ATEEDENIR AN bur o

member 34 to the® € increased to a certain degree.
(Second. Mogi fi capiOmflaiflyl str&padigerhk Fbficadnictoa seastomation ew
showi ng a sem con- 10 ductor device according to the second nodification
of the first enbgskemnty @B thé pusisshmembezndione the base plate 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 In 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.



This sem conductor device is different fromthe sem conductor devi geAﬁg(}W
in FIG 1 in the absence of the base plate 21 and adhesive | ayer 22."1
manuf acturi ng the sem conduct or device according to the second

nodi ficati ?980%@’4{9 1fi rst enbodinment, the base plate 21 and adhesive | ayer
22 are rendv Boli shing, etching, or the Iike aft&CTPHEOHer ball s

46 are formed, as shown in FIG 17. 20 The three insulating filnms 44, 41,
and 37 and the buried nenber 34 are cut between adjacent sem conductor
construction assenblies 23, obtaining a pl4dality of sem conductor devices
shown in FIG 24. The obtained sem conductor device does not conprise any

base plate 25 21 @g_ld gdhe;i;_ua | ayer 22, and can be nmade lower in profile.
7 APR 2006 WO 20047614991 Beatyismo 063 Fb59Y snbeulipeemtd d Modi fi cation of

eroved by oo Ton . SEHRCHRE S RSt VLIS %
2ppr opri at ey poliahed The Threes necr g 7 tee Wt EF and the
buried nenber 34vafecestobethweerilddpacetbs it 02gushot ed GRARIUSY] ON
assenbl i es 23, obtaini ng_ a plurality of sem conductor glew ces shown in
FIG 25 accordi ngCosealine ¥y donaaef ApRrdnyiatelvheoli slséd enithadi nent  of
the p{ﬁsg;‘gf: Y@ nd P AP0 PN 57 5 e S ang Re MUk
member 34 are cut between adjacent semiconductor
.construction assemblies 23, obtaining a plurality of
semiconductor devices shown in FIG. 25 according to
10 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
15 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
20 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
25 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



Before the solder balls 46 are formed, the base plate 21 and adhedi ARR 2006
| ayer 22 may be renoved by 15 polishing, etching, or the like. (If
necessary, the |lower surfaces of the silicon substrate 24, buried nenber

34, and seal| i 36 are appropriately- polished.) Thereafter, the
sol der bal %52@4&%1%7%e formed, and the three insul ati FFTPOFIAE00IN8 41, and

37 20 and the buried nenber 34 may be cut between adjacent sem conduct or
construction assenblies 23. (Fourth Mdification of First Enbodinment) FIG
26 is a sectional view showi ng a sem con- ggductor device according to the
fourth nodification 25 to the first enbodi nent of the present invention.
This sem conductor device is different fromthe sem conductor device shown
in FIG 1 in thatiissiyestiodOn2084/ DApey 1634 1 sPEThdPRO0Ss GHO38wdssi pati on
metal layer 63 is adhered to the lower surface of the adhesive |ayer 22.
The netal |ayer &Brface middhef adbegive dysar 2Roi | TReweatal tleyegnfdn
thickness. 5 In. manufacturing the sem condquctor device acg¢ording to the
fourth nodificat +3mi¢ (He Frgst C%ﬁ%%ﬁfqﬂﬁtFeVﬁEa%agﬁldfﬁt%n21 is renoved
by poli shing, ekﬁgéﬁﬁgféy* the like after the solder balls 46 are forned,
as shown in FIG : e netal layer 63 is 10 adhered to the entire | ower

surface of sthe adhesiyg ndrayRictdZindhend i@ doraubabt Ngediddrs 44, 41, and
37, the buried nenber 34, the adhesive layer 22, and the netal |ayer 63
are cut between adfaréing senitbenfloetor 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 f£ilm 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.



construction assenblies 23, obtaining a plurality of 15. seniconQUftgﬁ
devi ces shown in FIG 26. The adhesive |layer 22 may al so be renoved 5& 2006
polishing, etching,. or the like. (If necessary, the... |ower surfaces of
the silico q@@#{@Le 24, buried nenber 34, and sealing film 36 are
appropriat2W§. bt shed.) The netal |ayer 63 may be JEHEPYE3Bhe | ower
surfaces of the silicon substrate 24, buried nenber 34, and sealing film
36 via a new adhesive layer. (Fifth Mdification of First Enbodi nent) 25
FIG 27 is a sectional view showi ng a semggon- ductor device according to
the fifth nodification to the first enbodi nent of the present invention. -
7 APR 2006 WD 2004/015771 PCT/JP2003/ 009958 42 This sem conductor device is

different from theis semiconducteor digmicee ishawsférer Groh ithet hat the sizes
of the openings 38 and 42 of the first and second upper insulating filns
37 and 41 are m semicoediuatdrt deviemdshormnofint REG i} sin dha@tsebensi zgmper
distribution wires 39 and .43 on the openings 38. and 42 are m ni mzed. For

exanpl e, the firef Wphoreaissri Bhitash 46 o 38 Tk P& PFeBRAIRPSNt 0 t he
col umar el ectr ofe. 32 di,q RLhing, e Qpebeng; f,0fed e Lhsladpper -

i nsul ating 10 fit stfong enoug ar - as e opening 3 :
gm X 10 grr}ssquar&f HRA QA skNend a&csd b q2keRibuthi®rSiee8f 38 hehopeni ng

38 of the first upper insulating film can be mnimzed, and the |and of
43 on the openings 38 and 42 are minimized.

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 ugm square area or the same circular
area. The size of the opening 38 of the first upper
insulating f£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 1f 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.



the first upper distribution wire 39 on the opening 38 15 can be

mi ni mi zed. According to the fifth nodification to the first enbodi ABRt2006
the sizes of the openings 38 and 42 of the.. first and second upper

i nsul ating Wdzigﬁ“éﬁZ”?nd 41 can be mnimzed. The lands_of the first and
second upper istribution wires 39 and 43 on the opetfi§200d809%38q 42 can
be m nim zed. The areas occupied by the first and second upper
distribution wires 39 and 43 can be reduced. Even if the nunber of
connection pads 25 (i.e., columar el ectrgdes 32) on the silicon substrate
25 24 of the sem conductor construction assenbly 23 increases, the overall
sem conductor device can be downsized. - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958s a8tl SfodIf ivadtiibncaf | Birsdf ERbodtim&nbpdi ment) FIG 28 is a
sectional view showi ng_a sem con- ductor device according to the sixth

nodi fication to the gf’-@sﬂ%n‘b‘bd’i FeREioRat He 95t SSEHLRY nF e?RMIGPR-5 Thi s

sem conductor device is.different fromith sem conduct evice shown in
FIG 1 in that tﬂgcu%f)e?evj' |estarc‘-’|Ia Efill% 1(‘/ﬁ(racehe'l §t gﬁn%%g*f%fﬁdc&r?ﬁ one | ayer,
i.e., the firstypprs €18y idsb@ReMt r&r IhandBaAE Svdfi8ondi Stribution
wire 31 of the sem conductor construction 10 assenbly 23 is designed as a
cross distrd buti ghiwi semicoNretblredprtectd \da fifielkkeh? 7£0dm tie sem conduct or
construction assenbly 23 has a margin for the area, a distribution wire 31A
whi ch is-not conseekieendectdie device shown in FIG. 1 in that the upper

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 £ilm 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



connection pad 25 is fornmed on the protective film27. 15 Col umary apr 206
el ectrodes 32A are forned at the two ends of the distribution wire 31A %
first upper distribution wire 39 is connected to the, columar el ectrodes
32A and the“ﬁyﬁﬁﬂdﬁﬂ7 columar electrode 32, formng the distribution wire
31A into as & Rros¥ ™0 distribution wire. This can decr&I&B20HWNMEnber of
upper distribution wires. (Seventh Mdification of First Enbodinent) FIG
29 is a sectional view showi ng a sem con- ductor device according to the
seventh nodification 25 to the first enbadi mrent of the present invention.
This sem conductor device is different fromthe sem conductor device shown
in FIG 1 in that the - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 44
first upper insutiaisth@gpbekm3sulastiong tftiéd, 37 hies sewltiteg, thens&Eling swel | ed
fromthe upper surfaces of the sem conductor construction assenbly 23 and
buried menber 3%ilar Géndst Reellgs 3B om At HBPEF rIri@sser o5 HPRtri bution

T L O T L MORSLBA630L oL A LOlA oD
e o 0% LTSI A 5 38, BT S Shebt o,
nodi ficatign to ghefiguthonewbedi ents rokfclnenratk AppRFO%LSEaRed lof cur ed
sealing film36 which slightly swells fromthe upper surfaces
. the swelling portion, semiconductor construction
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



of the semi conductor construction assenbly 23 and 15 buried nenber _34
around the gap 35 may be renoved by buff polishing or the |ike. rd ARR <2008
case, a sem conductor device shown in FIG 30 according to the eighth
nodi ficatio otzﬁﬁ"??h%fi rst enbodi mnent of the present invention can be

obt ai ned. 20 ORMH " Modi i cation of First Enbodi ment) FICEIP23/909958
sectional view showi ng a sem con- ductor device according to the ninth
nodi fication to the first enbodi nent of the present invention. This

'sem conductor device is different fromthgs25 sem conductor device shown in
FIG 1 in that the second wupper distribution wire 43 and third upper
insulating film44 are omtted, the solder ‘ball 46 is set on the - 7 APR
2006 WO 2004/ 015datinERchPRaA36 095 & 45 tcappect imsulpad nof fiive 37, st upper
insulating film37, and a distribution wire 64 is fornmed on the upper
surface of the bamded dhsiyébuBion |wineni6d daséormer anuiheenpesdf the

distribution wire 64 on the_ buried nmber 5_34 are connected to the first
upper di stributi 3RSt §§ev]i°‘ér3f?fge“t?ﬂg’ﬁ?na§' 38t o% 2Fer hEPY it upper
insulating film 37.wj OVi€ { Sea (A0t Myl gl j f First
Enbodi ment) FI G g%%gvindstcgh%e}:ﬁ?%gﬁ%%ﬁo\eéngg%gwﬁﬁg&g gs}ém' céjﬁeﬁi%é%ﬁ)or devi ce
accordi ng t50 thez40fk rReinkiceati g6 ¢t diketf upsér edhadiimRmt off wihes present

invention. This sem conductor device is different fromthe sem conductor
devi ce shown i n BbGri88lhenopbainghe38 formed in the first upper
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. In this
case, the opening 38 may be formed in the first. upper
insulating film 37 by photolithography oxr 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



sealing film36 and first upper insulating film37 are 15 integraldy Arw poosl
by applying photosensitive polyimde or the like using a die coater or the
like. In this case, the opening 38 may be formed in the first. upper
insulating photol it hography or CO2 laser irradiation. 20 Wen

t he coating r%é‘fbf‘ﬂ?yl s a thermpsetting resin or a fl RAAP2PLM8Whi ch
becones fluid by heating at a relatively |ow tenperature before hardening,
the insulating filns 36 and 37 integrally. formed by coating nay be

pl anari zed by heating and pressurization 2% processing. If the first upper
insulating film37 shown in FIG 12.is also forned from such coating
material, it may be planarized by heating and - 7 APR 2006 WD 2004/015771
PCT/ JP2003/ 009958 ré6spt basiionZ prbeaspingessi ng. (11th” Modification of

First Enbodinent) FIG 33 is a sectional view show ng a sem conductor

devi ce accordlng(ﬂéthhMOdﬂﬁﬂﬁah&anDéaflxﬁtEEmhpdumentlrst enbodi nent of the
present invention. This sem conductor device is different fromthe

sem conductor devi ce &RBwrd n-SFPGSeSELPRAT HEte FEOMLREt2 upper insul ating

film37 is onlttedmigngmﬁqﬁth%kvglrsg%%qggg{ ns%hat49@hfudﬂf§ $ f or ned

by screen prlntlﬁg e [°Keat e per ery o] e uppe 2Stfface of
the sem conduct okocenst fihedd %b%@iﬁ@ﬁf%ﬁ%h@?)ﬂe@%ntupﬁ%niﬁ%f ace of the

sealing film36, and on the entire upper surface of the buried nenber 34
including the diratsi bethiamduater6device 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 f£ilm 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 64.

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 CO, laser irradiation or the like in the
first upper insulating f£ilm 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 openiqg of the
insulating £ilm.

(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



15 In this case, the two ends of the distribution wre 64 on the buriapf 2006
menber 34 are connected to the first upper distribution wires 39 via
openings 66.. fornmed by CO2 |aser irradiation or the like in the first
upper insulating film65 which covers the two 20 ends. The first upper

di stributi owovﬁ“'g@“f?@l is directly connected to the uppdiCT&ER003(008958f t he

columar electrode 32 without the nediacy of the opening of the
insulating film (12th Mdification of First Enbodinent) 25 FIG 34 is a
sectional view showing a sem con- ductor dgvice according to the 12th
nodi fication to the first enbodi nent of the present invention. This - 7
APR 2006 WD 2004/ 015771 PCT/JP2003/ 009958 47 sem conductor device is
greatly different3¥Hsprduetos edgciotadict gredely okl ffwwhti Arfh Ghe3l i n that
the height of the buri%d mber 34 including the distribution wire 64 is
| ower than that of t1e9EC %’fﬁ‘g%‘ﬁ‘di?cts&owéoh%ﬁ%{ i3dn iastkabl the3. In this

case, the upper syifage ef ﬂgn%éﬂﬂﬂdg%F nb 34 including the distribution
wire 64 is covered q% tht he 24 iy ngfsgg T ERB9ehas of the
di stribution wirelif4rabutien e dameabes, 34 @iH, hQcgpngcted to the first
upper distribution wires 39 via conductive nenpers 88 whi'th are made of a
conducti ve 3resi rfepvicondutide comktirichterssasamblfi bied in openings 67
formed by CO2 laser irradiation or the like in the sealing film 36
covering the two endsIn this case, the upper surface of the buried
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 COy 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 COo laser

irradiation or the like in the sealing film 36 covering



15 (13th Modification of First Enbodinent) As the 13th nDdificatiqn7qﬂgM@E
in FIG 35 to the first enbodi nent of the present invention, . the heig ?
of the buried nenber 34 including the distribution wire 64 nay be higher

t han t hat Q&Ogaﬁm%gjﬁeniconductor construction assenbly 23. In this case,
the upper surface of the sem conductor construction aZSEABIYYPPBs covered
with the sealing film36. The columar electrode 32 is connected to the
first upper distribution wire 39 via a conductive nmenber 70 25 which is
made of a conductive resin or the like andBif necessary, filled in an
opening 69 fornmed by CO2 laser irradiation or the like in the sealing film
36 covering - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 48 the two ends.
(14t h Modifi catitire dwoFiends. Enbodi nent) In the case shown in FIG 18, the

structure is cut between adjacent sem conductor construction assenblies 5

23. The present [Fitdnhdlogafisakipn Qffiegtt BPpfdnenid the structure may be

cut for a set of two or re seniconduct%r constructiQn assenblies ,23. For
oI R

exanple, as the 14t efFéﬁ?ifﬁP@ﬂuﬁﬁh = SERE Py cut
embodi ment  of thﬁewe%%eggaaexﬁeté&mcéda%c%ﬁu&éﬁg&moﬁoaggeﬂ&iés@r a set

of three sem conduct or struction assenblies 23 to obtain a multi-chip
modul e segi condz®} orrhdeyiregen? Retertficnhieenseni andidct-or thtonsindict i on

assenblies 23 nay be of the sane type or different types.

the structure may be cut for a set of two or more
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 pléte 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



15 (15th Modification of First Enbodinment) FIG 37 is a sectional yl 7R
showi ng a sem con- ductor device according to the 15th nodification to. tﬁgm
first enbodi nent of the present invention. In this senm conductor device,
the |ower syifac5.85, @ silicon 20 substrate 74a of a first sem conductor
constructionh  Aseenbly 73a identical to that shown in PIEIP00/0M hered t o
the upper center surface of a flat square base plate 71 via a first
adhesive | ayer 72a. The | ower surface of a square frame-like first 25
buried nenber 75a is bonded to the upper 9rface of the base plate 71 at
the periphery of the first sem con- ductor construction assenbly 73a. A
first sealing film- 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 49 76a is
sandwi ched bet wedfat he $andtidhed behdeer dthe ddustr senicmdasserbl y 73a and

the first buried nenber 75a. First ugggr distribution wires 77a are
connected to coFBRARFUGHRR A5FETLHE 3¢k ther St rsbnvesiriuEeBbes

construction assggbly gSa at reds % ?ﬁ%lIPL%Fonséagqpﬁggpgﬁggﬁgaurfaces
7

of the first senlcgnduc%%ﬁ Shat asse menber

75a, and first ggabbignids M1602rodb8 4 oNRSs scwf@szfs fsé}n %bo'rfdege opubstrate

74b of 10 a second sem conductor construction asse entical to
that shown 8 n Fl Gon&trﬁc’(&tﬁ'rel’a%iehtblyh'e3alm’teI’pr&hﬂetaﬁl&n@éd tde-thbhst

sem conductor construction assenbly 73a including the first upper

di stribution wres e werem ssadendsadhethe dirgfepemPponductor

construction aséembly 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 éonnection members 79b are formed at
20 predetermined portions in the second buried member 75b.
The lower surfaces of the wvertical electrical
connection members 7% 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



15 The |l ower surface of a square franme-like second buried mnenber SI% if@
bonded to the upper surface of the first buried nenber 75a incldad R fitb
first upper distribution wires 77a. In this case, vertical electrical
connecti on r b are fornmed at 20 predeterm ned portions in the
second buri@%rr@@ﬂrzlgwb. The lower surfaces of the veift{EHORNE: ri cal
connection nenbers 79b are connected to the connection pads of the first
upper distribution wires 77a. A second sealing film 76b is sandw ched
between the 25 second sem conductor const3muction assenbly 73b and the
second buried nenber 75b. Second upper distribution wires 77b are connected
- 7' APR 2006 WD 2004/015771 PCT/JP2003/ 009958 50 to col umar el ectrodes
78b of the secondsaelypnducebrctrooiest 7@bt Hnthes swvongd F&bi amebudiwrverti cal

el ectrical connection nmenbers 79b in_the second buried nember 75b at
predet er mi ned porf9TSEUGHIPRAIFINL Vs dPPagRe Bie werticadeebertsitdlconduct or

construction assen| cond ri,ed nber 7 and second seal i ng
film 765, The I ouareskiracasral a3 uBhei8 Rfion Buadod Rty 1 g

sem conduct or congly Wet beRaassamlas p3cthdrMt bt alnd pa g FIG 1
is adhered to the upperbsurface of lg) t he second se%pggnd%%;f%ér)a%or?s&tructi on
assenbly 733 i ncihedisegohbesasetandiudper cdhstridiiidnoR w8y 773, Vi a a

third adhesive |ayer 72c. The lower surface of a square frane-like third
buri ed menber 75c9®nFoRbEded graeryghbr aud f 3reonst sehéing5Esbe ot .buri ed

nenber.75b InCluqhﬂgl%agrsgggggké”ﬁ%eg 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 seéond 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 73c are connected to the connection
pads of the second upper distribution wires 77b.
A third sealing film 76c 1s 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



distribution wires 77b. In this case, vertical electrical connectd ppR 2008
menbers 79c are fornmed at _  predetermned portions in the third buried
menber 75c. The | ower surfaces of the vertical electrical 20 connection
menber s 79‘3@6%0%6’1@?7‘;“ ed to the connection pads of the second ug) er
distribution wires 77b. Athird sealing film76c i s sanBa"&RU %88 ween t he
third sem conductor construction assenbly 73c and the third buried nenber
75c. 25 Third upper distribution wires 77c are connected to col umar

el ectrodes 78c of the third sem conductor 5iconstruction assenbly 73c and
the vertical electrical - 7 APR 2006 WO 2004/ 015771 PCT/ JP2003/ 009958 51
connection nenbers 79c in the third buried nenber 75c at predeterm ned
portions on the wwpeectdehaterbeayfs 79ceinhthel Seimd budietonemmnstaSect i on
assenbly 73c, third buried pmenber 75c, and third sealing film76c. 5 An
upper insul ati ng ¥ PFPIEtEEFRAHRPIEACRREOR eHs MPPegpsbriaesncs of the

L1, gom conduelst, s6oRstAUELL A SSRTELAIE. ] g Lbe 40 1, b

di stribution wires 77¢; Ghird seal i ng

film76c. Sol der allsSptid@ mnbdromBRd 2hyPEeded %re@igggogﬂr% ;ﬁé&%oo“ t he

upper insulating film 80, and connected to the conne f the
third upper5di st mirbuppen WhswkatAife. fAomesanis eeddimed BBt BRE of manufacturing
the sem conductor device according to the 15th nodification 15 to the
first embodi ment aptilFeperees csutfegesAsfshbowithird semiconductor

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
semicondﬁctor 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



in FIG 38, a grid-like first buried nenber 75a is arranged at a
predeterm ned portion on the upper surface of a base plate 71 capdbARR Qfos
formng a plurality of base plates 71 shown in FIG 37. In this 20 case,

t he base pl %ezo(;@gstpe first buried nenber 75a, and second and third

buri ed nembérs nd 75¢ (to be described |ater) ar®GTAEZ0POILSE
thernosetting resin. The first buried nmenber 75a is bonded to the
predeterm ned portion on the upper surface of the base. 25 plate 71 by
heating and pressurization. As shown in Fg& 39, the |lower surface of a
silicon substrate 74a of each first sem conductor 7 APR 2006 WD 2004/015771
PCT/ JP2003/ 009958 52 .construction assenbly 73a is adhered to the upper
center surface oéohderlmsenphatently vidhiiz ednbrepetn rithe abpthe grid-1ike
first buried menber 75a via a first adhesive |ayer 72a which is adhered in
advance to the 5Scenver sinfegeeosfthddany idafesibsithia ragh PReRiRG

state, the upper surfaces of .the_first buried nbe 75a and,fiyst

sem conduct or coﬂgt’F}Eﬁ:tqrdT‘ri";%i‘EnB}’fﬁ%ﬁlﬂfpem Tq‘ﬁﬁjét;?af Ut fi ?ﬁr ch ot her.
A relatively nar | ap j r fi.r

sem conduct or 105@%’%%{‘%{'?{3'%% ggégwn%%/ﬁ %ﬁggﬁgg%ﬁgﬂgq%&gagéfer g%retﬁl? ke first
buried nmemger 753 Répusididie bifr he &N Ll Qb ra€®MBid UCtinoBhassenbl y

73a. As shown in FIG 40, a first sealing film76a is forned in the first
gap 82a. First uppete/lSbihd sippelbusuofiaves esf The &festdnndgctidetemberol umar
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
10 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

15 distribution wires 77a are connected to columnar
electrodes 78a of the first semiconductor consﬁruction
.assémbly 73a at predetermined portions on the upper
surfaces of the first semiconductor construction
assembly 73a, first buried member 75a, and first

20 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.

25 In this case, vertical electrical connection members

79 are formed in advance at predetermined portions

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



el ectrodes 78a of the first sem conductor construction .assenbly 73a at
predet erm ned portions on the upper surfaces of the first sem condudaPBr2006
construction assenbly 73a, first buried nenber 75a, and first 20 sealing
film 76a. A@o%&ﬁmﬂn. FIG 41, a grid-like second buried_ nenber 75b is
thermal 'y conpressi on-bonded to the upper surface of tHdEIEFOUPIRe first
buri ed nenber 75a including the first upper distribution wires 77a. 25 In
this case, vertical electrical connection nmenbers 79b are formed in
advance at predeterm ned portions in thessecond buried nenber 75b. Steps
by the first - 7 APR 2006 WO 2004/ 015771 PCT/ JP2003/ 009958 53 upper
distribution wires 77a are elimnated by thernoconpression bonding. The

| ower surfaces ofppére dishrtiboalorlettads d8la epanetinirateenbgrs 79b in the
second buried nenber 75b are connected to the connec 5 tion pads of the
first upper distEhemecnrpressson eending.shdhf Lewer Gurfaceshel| Bier surface

of a silicon substrate 74h of a second seni conduct or onstruction assenbly
73b i s adhered t BSTHE At FRECtERTE b PIISGHHER PREpeSo i Soducher

construction 10 gSseiblyi:A3a hofbdf! h e LbhibotoRao Urdl Ebhbion wi res

77a wi thin the opéning the gri uried nmenmber via a
second adhesi ve {ayerpadd othicebh risstdiigseed diBtadvaris WadeBe7haner surface

of the silicon substrate 74b. 15 A second sealing film76b is forned in a
As shown in FIG. 42, the lowgr surface of
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 wia 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 film 76b, and
connected to columnar electrodes 78b of the second

25 semiconductor construction assembly 73b and the
vertical electrical connection members 7Sb in the

second buried member 75b.



relatively narrow second gap which is forned between the . second.

sem conductor construction assenbly 73b and the square framne-Ii ke 7sgrroRGE
buri ed nenber 75b around the second sem conductor construction assenbly
73b. 20 Seggnd upper distribution wires 77b are formed _at Predeternined
portions on ?ﬁ%“ﬂﬁ%é& surfaces of the second senm cond®ETIPZPYNESE ucti on
assenbly 73b, second buried nenber 75b, and second sealing film 76b, and"
connected to columar el ectrodes 78b of the second 25 sem conduct or
construction assenbly 73b and the verticgh electrical connection nenbers
79b in the second buried nmenber 75b. - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958 54 As shown in. FIG 43, a grid-like third buried nenber

75c is thermally conpa@ssiowir handed. t 43t he giipen iks UE a&e bofrikhe grid-1ike
second buried nenber 75b including the second upper distribution wres

77b. 5 In this cmsebewelrid dsl theewelly dompresedondromdarhdos thg9epper f or med
i n advance at predetermned_portions, in the third buried nenber 75c. Steps

by the second ufpeFaef <t it FEhdw Hers SPATIEr BUEL $MBRITES By©t her mo-
conpr essi on bondLngy@%ﬂﬁ%uiggggﬁﬁééa& eéﬂéygﬁg%%ng t&f%@s qgggtrlcal

connection nmenbef 8§ uri e _ /s5care connected to the
connecti on gpads Iﬁftﬁf§(ﬁﬁﬁQnQeHEPEEl(Hfgdﬂga%E&OEoﬂﬁéé¥id%7ﬁemggﬁs|Omer

surface of a silicon substrate 74c of a third sem conductor construction
assenbly 73c is 736 athef@theldoihhadupper upiradetefminel secttndnsen con
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¢c 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¢c 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



ductor construction assenbly 73b including the second upper distribution
wires 77b within the opening of the grid-like third buried nmenber- 75aPH 12606
a third adhesive layer 72c which is adhered in advance to the | ower 20
surface of ilicon substrate 74c. A third sealing film76c is forned in
a relati velé‘lggﬂ(g‘foggg\?\’ot hird gap which is formed between BTEPI003/p04958

sem conduct or construction assenbly 73c and the square frane-like third
buried nenber 75c around the third 25 sem conductor construction assenbly
73c. Third upper distribution wires 77c ag fornmed at predeterm ned
portions on the upper surfaces of the third - 7 APR 2006 WD 2004/ 015771 -
PCT/ JP2003/ 009958 55 sem conductor construction assenbly 73c, third buried

menber 75, and t Remndcefahtter fddnBt7Get iemdaLaniact gdct oth ol Wirakd

el ectrodes 78c of the third sem conductor construction assenbly 73c and
the vertical el ecempbesl 75, comhddtirdnseehiry sEiZ9c 76, t Aed tdomkdiedi &d nmenber
75c.  An upper insulating film80 is patterned on the upper surfaces of the

third seni conduct-"EBRstEATBIFSad8endf yErSEhinel SERAGPRIETOR rd upper
i Tt Ly Doy R Tty R,

sealing film 76c. ornmne predéterm ne tions on

the upper & nsul abnRgctibm Rbeaad 70enpectied i3 A 8uco8aaed it 78ads of the
third upper distribution wires 77c. As shown in FIG 44, a plurality of

sem condu_ct or deyi _cesAm5u§pem\mﬁsrullart@ng3fihnesa)tjtsaiplaedeaﬁé@rora
predet erm ned d%%Ln%pgggpéurfaces of the third semiconductor

construction assembly 73c including the third upper
distribution wires 77c, the third buried member 75c,

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.
(l6th 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.



(16th Modification of First Enbodinent) FIG 45 is a sectional v13m1ﬁ@%mbng
a sem con- ductor device according to the 16th nodification to 2 ﬁhe
first enbodi nent of the present invention. A sem conductor device identical
to that sh in, F 1 is prepared. The prepared sem conductor device

will be re]?\ggrzgog/o 43%\615 a first semiconductor block 81. PCAIP20HWINY| der
balls 46 of the first sem conductor 25 block 81 are arranged only around

t he sem conductor construction assenbly 23, and are slightly smaller in

di aneter than the solder balls shown in Figg 1. - 7 APR 2006 WO

2004/ 015771 - PCT/ JP2003/ 009958 56 A sem conductor device al nost identical
to that shown in FIG 24 except that vertical electrical connection
menbers 82 are fornedA sehheohdudied merhes aBdodts ipeapaced. +d hengy epar ed
sem conductor device 5 will be referred to as a second sem conduct or bl ock
83. The second s&eWaohduBi®r I exkceds rhaboigntddadnelnetricalst

sem conductor block 81 b cqgggctin% the Lower . surfaces of the vertica
el ectrical conneCPPBRCHEADSITOSS 8¢ pRe BHFRH iRekber Paried nembegecond

sem conduct o 10 9o 8igbed o 59! RS R B0 MERL! i 1 g o
a sectionals vi ewy§hoWoR0r 8fSBREL A aBURT QEcHIRY isehmidbrahetHy B1Q @317t h
nodi fication to 15 the first enbodi mrent of the present invention. A
sem conduct or devihee sakbondt semfienindnalorobldeit &hdwnmouhbtedldn thé except
that vertical electrical connection,

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 constructionhassembly 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



nmenbers 84 are formed in the buried menber 34 is prepared. The pr € P&H) g%u
sem conduct or device will be 20 referred to as a sem conductor bl ock ?
the sem conductor block 85, a first insulating film86 is patterned on the
upper surf sem conductor construction assenbly 23, buried
nenber %Qﬁz&o‘%o&%ﬁ ng film36. Interconnections 87 ar&TIB2PYMNEY on t he
upper surface of the first insulating film86, and connected to the upper
surfaces of the wvertical electrical connection nenbers 84. A second - 7
APR 2006 WD 2004/ 015771 PCT/ JP2003/ 00995857 insulating film88 is
patterned on the upper surface of the first insulating film 86 including
the inter- connections 87. Small dianeter solder balls 89 are fornmed on

the connection padsubitife filkeB8onBepitiinds BA VBheClippee stxgFaged wit hout
being covered with the second insulating filmB-8. A plurality of

sem conduct or cowrst tbetfimst dosudbting 2BlhAA Agcdhdisy the iodee-structure
as that shown in FIG are _nounted on, the sem conductor block 10 85 by
connecting the CGPBH‘ﬁ‘éFl%TF%c,Bﬂr od&gagd- %*al‘feﬁéarse“ﬁ’ll%ﬁd‘aﬂ%ﬁ 8t?or"?é’feructl on

assenblies 23 to the{egolrr%etrcP b%‘%ﬁg??ﬁepél% gogglgc} onn gkn85 (18th

Mbdi ficati on of EI |f|ca|on SSowaEn FI G 47
to the 15 d4irst ganhpdinente QixpblRadpiesestit 'H’é\i%@t E88erdd rﬁtkﬁ&@e second

sem conductor chips 91 and 92 fornmed fromLSIs or the |like nmay be nounted
on the sem conduckapntl| bekulating £film 88.

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 B85 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 91a and 92a. The planer size of the first

semiconductor chip 91 is almost equal to that of the



85. Al the connection pads of the interconnections 87 which are exposed
W t hout being covered with the second 20 insulating film 88 of the-7 APR 2006
sem conductor block 85 are arranged only around the sem conductor

constructio |y 23. The first and second sem conductor chips 91 and
92 have a §¥¥%@@ﬁgﬁlin which a plurality of connecti onPCHPHARE09YBH and 92b

are arranged at peripheries on chip nain bodies 91a and 92a. The pl aner
size of the first sem conductor chip 91 is alnost equal to that of the - 7
APR 2006 WD 2004/015771 PCT/JP2003/009958 58 sem conductor construction
assenbly 23. The planar size of the second sem conductor chip 92 is
slightly smaller_than that of the sem conductor chip 91. The first

sem conduct or chi FYLEREARL SRV Ttine epperblea®r el peensf t he
| ock 85 via an adhesive | ayer 93.

insulating film & of Qﬁesg%gﬁé‘dsge%fi\%ggwp% TyiR $2 tisestibgmet i on pads

The connection pads 91b are connect

of the interconnegddiars 81K whigh: ﬁ%ﬁgxgggggowoﬁ cg\ei n lcovered with
e

the second 10 insulating film88 of t SEM CO t8ck!85. The second

sem conductor chip 92 The fiust eskritdnd@ctyPPEk S8 & $U.face of the first
sem conductor chipp 91 via an adhesive | ayer Qgsaghgjkgﬁﬁgg?gdﬂlpads 92b

are connected viaSwPBST 9genten mirdannect i tite pagmickihherif, 88 of

i nterconnections 87 which q&e exposed without being covered with the
second insul ating Ti P88 bldepkcBhdiia om widbekiss. 1ayaealsing fil m 97

made of 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. & 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 bpresent invention.
A semiconductor device almost identical to that

shown in FIG. 1 except that no Second upper



an epoxy resin o

r the like is formed on the entire upper surface of

t he

insulating film88 including the 20 first and second sem conduct or 7 AR 1

and 92 and the

the 19th no
A sem conduct or
that no second u

distribution wire 43,

wires 94 and 96.
FIG 48 is % secti onal

PAEASSh to

(19th Modification of First Enbodi nent)

vi ew showi ng a sem con- ductor device according to
25 the first enbodi nent of tHHRETHREEHOIBNventi on.
device alnost identical to that shown in FIG 1 except
pper - 7 APR 2006 WO 2004/015771 PCT/ JP2003/ 009958 59
third upper insulatisag film44, and solder ball 46

are arranged is prepared. In this case, one side 34a of the buried nenber

34 is two-dinensionally wide to a certain degree.

5 One end of one first

upper distributi @istributibn extrends, t thife widrf agsuDitidie @ne gide 34a of

the buried nmenber 34. A portion near the end face forns a connection

termnal 39d. A shilebdldest dalllagér at@aimandecy hedpyvepared.addesithés| ayer 101
on the upper surface 10 of the second upper insulating%filn141 i ncl udi ng

the first upper GPEEriPRR iTHlanwrrBsOBothsdepiied mEMRREL

i ncluding the co

S portion

evera e i ckKness: a concrete

applicatiom of this sgatcondust @he EEVEEupTed JTRTRE ¥u DS B 1RUSRE as
which has a small nunber of term nals and nust exhibit tenperature.

10

extends to the end face of the one side 34a of the
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

of the second upper insulating film 41 including the

"first upper distribution wires 39 except a connection

15

20

25

portion including the connection terminal 39d.
The metal layer 102 is formed from, e.g., copper foil
several ten pm in thickness.

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.

(20th Modification to First Emboediment)

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
via adhesive layers 22.

As a repair ﬁethod, when the semiconductor

construction assembly 23 is a defective in the

WSChLomd €LY 380 1 Je JIEkal o] fYgrod02 1o formed from

e.g.., copper foi

a DRAM



cycle reliability of connection between the silicon substrate 24 (chip
portion) and a nodule. 20 (20th Modification to First Enbodi ment) A$PRh06
20th nodification shown in FIG 49 to the first enbodi nent of the present

i nvention, a/?ﬁ&@%?nOf sem conduct or devices shown in FIG 48 from which
the base pl'at 'S renoved may be adhered to each ot M&¥IP2898/089p# adhesi ve
| ayers 22. As a repair nethod, when the sem conductor -construction
assenbly 23 is a defective in the - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958 60 semi conductor devicegghown in FIG 48, sone of the
first upper distribution wires 39 may be cut by laser irradiation wthout
adhering the netal |ayer 102 via the adhesive |ayer 101, and the defective

sem conductor 5 genstsh@idtr aevesbl ynadh nBy e .dugpbiese oS tsBown in FIG
50, anot her non-defective sem conductor construction assenbly 23A nay be

mount ed. | n thisficateypmpeniisgsibmpide WiorasedSamaprkeeeter Mynddsporti ons
inthe first upper insulating film41l by C02 |laser 10 irradiation.
Conduct i ve nenbedgragiabion widhautt pdeetingitheometpné 1ayer ddy¢ Béaburied in

the openings. The, col ymar_el.ectro & 32 of .th on-defective sem -
conduct or constr%BFla %@%ﬁﬁﬂﬁayefSQ %hfnﬁg1%§h§§%9851Y% s?ﬁ%”@%ﬁgh%{lve
Tt Lupod e PS40 SiSMabsy 183 (A0 ML act il R ot o
constructi on asserbFyc23suoemothercaprdsfecdiiye. semiconductor

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 soclder (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 connectipn
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



sealing film33 in the state shown in FIG 9 :is prepared. Mre -7
specifically, as shown in FIG 5, 20 the protective film27, distri bAPR 2A06
wires 31, and columar electrodes 32 are forned on the silicon substrate
24 in the wgf 500%1@;7? on which the connection pads 25 and insulating film
26 are formed 1's torned. The resultant structure'is thBATHH20088Q0988% hout
formng 25 any sealing film 33. For exanple, in the manufacturing step
shown in FIG 10, the sealing filns 33 and 36 nay be - 7 APR 2006 WO
2004/ 015771 PCT/ JP2003/ 009958 61 simultanegusly forned fromthe sanme
sealing material in a region where the sealing filnms 33 and 36 are to be
formed. The upper surfaces of the sealing filnms 33 and 36 (the sealing
films are integratieglwahhowslanformedodndar yhe neyndsepaihgheskdmit=q tihe state
shown in FIG 11. (Second Enbodinment} FIG 51 is a sectional view show ng
a sem con- ductor® d&giiee wWee®e diy seeling SbkohdembddBfeate dfo tee 10

present inventio Th(Eel sejfn' conductor _device conprises, a flat square base
plate 21 made of SFFEon, THF a8PeT SULHREES 0T ddi4) sealiBPaf 1l Ihe |ike. An

adhesive | ayer %&l ggf ?Eﬂgdséarlol'ﬂga'%ii‘ﬂ%?%%’ﬁién%??%%‘é{iﬁwfﬁ?ﬁé ia\éle adhesi ve

sheet, doubl e-si hesive tape,” or t e apper dr f ace of
the base plste 2boundhey) oney KdirdoaGenelf anfd athesSGate seHsanduct or
n

construction assenbly 23 slightly smaller in size tha
FIG. 11.
(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



the base plate 21 is adhered to the upper center surface of the adl:)eg'; v%
| ayer 22. The semniconductor 20 construction assenbly 23 is identical R 2006
that described in the first enbodi ment of the present invention. The sane
reference nu&e{()@/o'sls,g?note the sane parts, and a description thereof wll
be onmitted. "An epoxy resin sealing film (insulating fil¥§T/¥88003889385 f or med
on the upper surface of the adhesive |ayer 22 around the sem conductor
construction assenbly 23 such that the upper surface of the sealing film
36 becomes - 7 APR 2006 WD 2004/015771 PCW®JP2003/ 009958 62 flush with that
of a sealing film33. Afirst upper insulating film 37 nade of

phot osensitive or non- photosensitive polyimde or the like is formed on
the upper surfageashfwitte tteal offgaf s&abids finch 36.and fiwstS uppeer surfaces
of columar el ectrodes 32. Qpenings 38 are forned at portions of the first
upper insul ati nginsilat8w thidm 3dr nadpontl Riwtdsengppéve cantrem-sur f aces  of

t he col umar el ectrodes 32., Firsﬁé u E r distrihuytion wires 39 each
conprised of a fPPEFOFEIRTIVRY P ?&F g%ly%"? Wy, 13kg 4stfoetedipPeRet al

I 39b f t ' I .Qr 3 f th
Sher cc orPPRE BETinde o5 SEF, BRLEng ¥ilns 33 BhE S OWRE onk T

upper surfaces o col'umar ‘el ectro vila the
openi ngs 38 to prpgdetesnt Niftks R LblREnHP diNGtHIRRE SPI f aggmingkhesfirst

upper 15 insulating film37. A second upper insulating film41l made of
phot osensi ti ve omrerofiephed oste mirttives pof yil deret upper insulating

film 37 that correspond to the upper center surfaces
of the columnar electrodes 32. First upper
distribution wires 32 each comprised of a first lower

10 metal layer 39a and a first upper metal layer 39b
formed on the first lower metal layer 39a are formed
from the upper surfaces of the columnar electrodes 32
that are exposed via the openings 38 to predetermined
portioné on the upper surface of the first upper

15 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

20 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

25 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



the like is fornmed on the entire upper surface of the first upper
insulating film37 including the first 20 upper distribution wres738PR 2006
Qpenings 42 are formed at portions of the second upper insulating film4l
t hat corresg&pﬂ,b&_%he connection pads of the first upper distribution
wires 39. Second uSpér distribution wres 43 each conpP¢EEI0GE009458second

| oner netal |ayer 25 43a and a second upper netal |ayer 43b forned on the
second | ower netal |ayer 43a are forned fromthe upper surfaces of the
connection pads of the first upper - 7 APR;2006 WO 2004/ 015771

PCT/ JP2003/ 009958 63 distribution wires 39 that are exposed via the
openings 42 to predeterm ned portions on the upper surface of the second
upper insul ating didtmidhtisnthlres Pahatnadb adtpsdd ka4 4haBsiee0ihdG

phot osensitive or non-photosensitive polyimde or the like is formed on
the entire upper Hurtcapsedptenrinedmardtioppeen i thwuluapieng shrfacel Iod ncl udi ng
the second upper, . distribytion wires 43. Openings 45 are forned at

portions of the S 58P ruPﬂ%ﬁl%quﬁjtﬂpgnfﬁhﬁtQkﬂ_ 10 correspond to the
(proj ecting. - connecti ah rorm HaPes b LAN H BRBetRe e open nos
45, and conpect etbidtosReicopaest iﬁh—?ﬁ@%o@énsi%é%@. nYBReSy dipd ri bution
wires 43. Aplurality of 15 solder balls 46 are arrayed In a matrix on the
third upper insulidd ig fpkweddon Tie lkasérephmper Zhrifacsl bghthy |arger in
size than 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 is 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



t he sem conductor construction assenbly 23 in order to set the arrangenent
region of the solder balls 46 20 slightly |arger than the size of Tt ARR 2006
sem conductor construction assenbly 23 in accordance with an increase in
t he nunber ion pads 25 on the silicon substr 24 and set the
size and ar?gﬁggﬂgﬁ?{interval of the connection pads Qg%ﬁggﬁgwwﬁﬁan t hose
of the 25 columar el ectrodes 32. The connection pads (portions in the
openings 45 of the third upper insulating film44) of the second - 7 APR
2006 WO 2004/ 015771 PCT/JP2003/ 009958 64 wdper distribution wires 43 that
are arrayed in a matrix are arranged not only in a region correspondi ng
to the sem conductor construction assenbly 23, but also in the region of
the sealing fil mupgeardisirithdi®nswhresmtiRicihat egrservayédrirassenbly 23. O
the solder balls 46 arrayed in a matrix,_ at | east the outernost  sol der

bal I's 46 are arr AGEYX aPBUMRF TMEECeAPE OMRUELIST 2 EBASPR UERTTATPRESERDI y 23.
In this case, asg @Rg'géﬁigén ct%k'céﬂ§%§&%ﬁ¥%%n%%%£$ﬁ%9%9§.%Ltthe second
3 may

upper distribution wre e arranged ar ount sérfi conduct or
construction assgnhbyig3thd hadiRREbrdtss réitingn Wi ne36 Cavb i taened from

only one layer, i.e., the first distribution wire 39, and at |east the
out ernost 1H conmentcondpaits: camsbeuat iamgesexbdynd3t heof sidrd coiddeet or
construction assenbly 23. :
balls 46 arrayed in a matrix, at least the outermost
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
semlconductor 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,



According to the present invention, the first upper insulating film 37
whi ch covers the upper surface of the sem conductor constructi onl 268008 vy
23, the 20 first upper distribution wires 39 which are connected to the
col umar el gat 2 via the openings 38 formed in the first upper

i nsul ati ng ?ﬁlzpn&%&'gnd the sealing film36 which covefdFHEPPE surface
of the sem conductor construction assenbly 23 are fornmed on 25 the

sem conductor construction assenbly 23 in which not only the connection
pads 25 and insulating film 26, but alsoesshe protective film 27,
distribution wires 31, - 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 65
col umar el ectrodes 32, sealing film33, and the |ike are forned on the
silicon substrat eo2dmnan gevdrakesa3gpl sealaimeelfedinr 88le datsttHee lakehi gh as
100 to 200 gmin order to reduce the stress on the 5 columar electrode
that is caused bprehéomned qreribe phlifer ngubstypgiaskén coefficient between a
silicon substrate and a circuit boa escri bed above, in_the present

d. As
invention, the first uPpErRdistr iabﬁPﬁ'BﬂllaW$ Oﬁlﬁdm?ﬁ i Lﬁ)spé‘rl_gpnsul ating
film37 are farnmgd éé@ 08 341 £ WMyl gel Eggg?gztheglf%%%lﬁghgnftﬁ t upper

distribution wire 39 and first upper 1 nsulating film nction to rel ax

the stress,s the ecehurhar &laaircaderBit LancditsedesygorRd @sStfiunas about 50
to 100 gm As the columar electrode 32 is higher, stress relaxation 15

operation i s enhdanctterfhe sglapsian ebeffrodmt3Retayenbe idrimed at t he
conventi onal height depending on the,

substrate and a circuit board. As described above,
in the present invention, the first upper distribution
wire 39 and first upper insulating f£ilm 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 mm. As the
columnaf 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. 2As shown in FIG. 53,

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



circuit board to be bonded. An exanple of a sem conductor device

manuf acturing nethod will be explained. The sem conductor 20 condt ABR t26n
assenbly 23 and the like are first fornmed in the steps shown in FIGS. 2 to
8 accordi ng irst enbodinment. As shown in FIG 52, the | ower
surfaces of“éﬁoéﬁgﬁTIsubstrates 24 of semiconductor constPEEPIMEssenblies
25 23 are adhered to predeterm ned portions on the upper surface of an
adhesive layer 22. As shown in FIG 53, a sealing film 36 nmade of
pol yi m de, an epoxy resin, - 7 APR 2006 W@62004/ 015771 PCT/ JP2003/ 009958 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 ckness of ort hReskhke nigs ficdrmedbbbecoitesingd oghthy hew@gersurfanet he 5
hei ght of the sem conductor construction assenbly 23. In this state, the
upper surface of cfh&hgeadknidifctlgyercdasineididiay sbseppnicagiiaforover ed

ith th [i fil 36, Th . h | j fil 36 d
sent conduct o COFSPRGELF b CRAIRF L85 a7 o FFbaCRy Ti I TGP £ expose
the upper surfaceg 0f,6c0olyoman L %|GEBEEBHE§.él.%gh%ﬁgﬁ@?%@%%nglﬁneth@“ Al'so in

manuf acturi ng the sem conductor construction ‘ass own In FIG 52,
a sealing 4ilm 3Rigatlof Mtk Genikenuppesr Sebdsatecelohhgsddmyiotact i ve

film27 including the columar electrodes.32 and distribution wires 31
such that the thilmkmbss sfate, the upper surface of the semiconductor
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,



the sealing film33 becones slightly larger than the height of the
col umar el ectrode 32, as described above. The upper surfaces of* { AR 2006
sealing film33 20 and col umar el ectrodes 32 are properly polished to
expose the aces of the columar el ectrodes. Hence, the polishing
step is exegﬁ?ggﬁﬁaﬁée. A case wherein the nunber of polGEHRHGIMBs can

be decreased to one will be explained. A structure in 25 which the

sem conductor construction assenbly 23 does not conprise any sealing film
33 in the state shown in FIG 52 is prepa@d. That is, the protective film
27, - 7 APR 2006 WD 2004/015771 PCT/ JP2003/ 009958 67 distribution wires 31

and col ummar eleaéiqﬂe 2 are, forned on a sem conductor substrate in the
wafer state on whi@ ribﬁi%ﬁﬂﬁﬁéE?Fo%lpéﬁgiZSlamdarnsléeﬂﬁdd@sfanhié are

formed is forned. g]. r..the resultant 5 structure is diced w thout
form ng any seali ngﬁﬁ%ffn&g% SeFﬁC?Iﬁ‘%u %p SHRERRAFR 1 Ghesyafehestatd i ng
filme 33 and 36 & ewtsidillthanegrsd ¥ f t he, sa seal in mat eri al
in a region where the sealing fiInB:§%{§%§532gn%?%:Pgnggtﬁ89ngﬂgmﬁﬁ% upper
surface of the cohvemEurnt@d eketdrmste, B&He&e89£é§ﬁﬁﬁu§Qgﬁhgﬁén%jth the

seal i ng fi%ns 33 and 36 (the sealing filnms are integrated wthout any

boundary). Pn ot h&TWHES, i6hdierdeitiolit Hokinsid nghsteps i63nsbay degr eased

to one by decreasing :ﬁp%h%u er aof sealing filmformation steps to one. 15
Waen the polishing step is p& ?%r%iéﬂ"nor‘r@e, Gt he3hehfhtseadfinghéi bod emar

el ectrodes 32 of &M 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



sem conductor construction assenbly 23. in the.state shown in Fl&7 APR\2606y
owng to electroplating formation. When the polishing step is perfornmed 20
twi ce, the heights of the sem conductor construction assenblies 23 in the
state Sho"‘“w’o%&/o%wisz becone uniform In the state shown in FIG 52, the
hei ghts of "CHe S&mi conductor construction assenblies 25 WEHOEWOHR,qe

uni formin advance. 25 At the end of the polishing step shown in FIG 54,

t he sane processes as the steps shown in FIGS. 12 to 18 can be perforned
to obtain a sem conductor device shown - B8APR 2006 WO 2004/ 015771

PCT/ JP2003/ 009958 68 in FIG 51. As a nmethod of manufacturing the

sem conductor device shown in FIG 51, the nmethod of the first enbodi nent
usi ng anot her bade PIL@t e5BO shown in 5 FIGS. 19 and 20 can be applied. As

anot her sem conduct or_devi ce manufacturin met hod of the second
embodi ment, the net hofSo? W?F?OdfPFsFa%ﬁ¥Eé%qﬁ%ﬂ9 SHBWRETHFANSTEOF1 and 22

can al so be applle e%gnglrst %g giﬁ%ﬁkz eg% gec?nglE dlnent) In the
Sl

manuf act uri ng steS ayer |s formed on

the | ower surfacamgédm@nt %glln%oanéexbéf ik 24296 Ehesm&M ganduct or
construction assenbly 23. The "adhesive |ayer 22 is adhered to a 15

predet erm ried portsen Dh drlie 20ppan Berdmeleicaf. t he base plate 21. In this
case, a sem conductor device can be

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 presenﬁ 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.



obtai ned as the first nodification shown in.FIG 55 to the second R 7006
enbodi nent of the present invention. In the obtained sem conductor bdvﬁc%,
the lower 20 surface of the silicon substrate 24 is adhered to the wupper
surface of,&g%mg %nglate 21 via the adhesive |ayer 22. The side surface
of the silicon substrate 24 or the like is connected F&THR¥OUMIER surface
of the base plate 21 via the sealing film 36. The bondi ng 25 strength of
t he sem conduct or construction assenbly 23 to the base plate 21 can be
increased to a certain degree. - 7 APR 2086 WD 2004/ 015771

PCT/ JP2003/ 009958 69 (Second Modification of Second Enbodinment) FIG 56 is
a sectional view showing a sem con- ductor device according to the second
nmodi fi cati on to (Eheosedinrifdepddonent Icarse Bybedémenthnvent.ion. 5 This
sem conductor device is different fromthe sem conductor device shown in
FIG 51 in the absencBI®f 5% Hé BaSEChiarel MiethFhouhre| ¥ eS§HFOR22. |In

manuf acturi ng the sem conduct or, device . according t.o the secaond
PE Eab o e B RGeS E el iy

s . i10on
nodi fication to € Seéco entbo ase p I'S peel ed from

the adhesive layep 28e Sdcdif hBsRiRbAt L2k 2dBREI Miredidwal 22 are
removed by polishing, etching, or the like after the solder balls 46 are

fornmed, as SshownThhsFs&nidmduthert Heebce nisulddtfifegeht| fso4hedl, and 37 15
and the sealing film36 are cut between adjacent sem conductor
construction asséfdifeadyornkieyigrnghown in FIG. 51 in the absence 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



a plurality of sem conductor devices shown in.FIG 56. The obtai ned? APR 2006
sem conduct or devi ce does not conprise any base plate 21 and adhesive

| ayer 22, and can be made 20 lower in profile. (Third Modification of
Second Enbog; ter the base plate 21 and adhesive | ayer 22 are
renoved by g%ﬁﬁ@%%?éﬁ etching, or the like, the |ower I§HW¥§@@@”%$ t he
silicon substrate 24 and sealing film 25 36 are appropriately polished.
The three upper insulating filns 44, 41, and 37 and the sealing film 36

are cut between adjacent sem conductor cofgtruction 7 APR 2006 WO

2004/ 015771 PCT/ JP2003/ 009958 70 assenblies 23., obtaining a plurality of
sem conduct or devices shown in FIG 57 according to the third

modi fication to abeegRcerd2enbetaBiingpfa bharplesends semieshdadtodhe
obt ai ned sem conductor device can be 5 made nuch lower in profile. Before
the sol der bal | sddéicase shornedin FHe. Fekaccprding 2o diwe &dhiedi ve | ayer 22
may be renoved by _polishing, etching, or the |ike. (If necessary, the

| ower surfaces 0P0@¥ﬁiqﬁqipéoﬁ°sﬁ%%t?%QQ§db$m§ﬂei§%%ﬁiQﬁ;tﬂ@ PFEATRE are
appropri atel y polishied. ), Therealier, the sl dercpal L5 A8 my, b, f or med.
i |?ns4i , qRa-3: t

and the three upﬁ%? Insul ating an € sealing film
36 may bescut bgiveenadiagept isepisonduct or construction assenblies 23.

15 (Fourth Modification of Second Enbodinent) FIG 58 is a sectional view
showi ng a seni con- 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 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 um 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,



ductor. device according to the fourth nodification. to the secofidaPR 2000
enbodi nent of the present invention. This sem conductor device is
different fromthe 20 sem conductor device shown in FIG 51 in that a heat
di ssipation_netal |ayer 63 is adhered to the | ower surface of the adhesive
layer 22. TH M%7V ayer 63 is made of, e.g., copper BCIIP208HPEIEI ten gm
in thickness. 25 In manufacturing the sem conductor device according to
the fourth nodification to the second enbodi nent, the base plate 21 is
renoved by polishing, - 7 APR 2006 WO 20044015771 PCT/ JP2003/009958 71
etching, or the Iike after the solder balls 46 are fornmed, as shown in
FIG 10. The netal layer 63 is adhered to the entire |ower surface of the

adhesive layer 22chihe, tdY @BecURRRE Afisad athengofl bbAshMhs 4%, aggd 5 37, the
sealing film 36, the adhesive |ayer 22, and the netal |ayer 63 are cut

bet ween adj acent feemedoraiuchown ¢onBIGuctld.on Tassmabil esay23, 68btai ning a
plurality of sem conductor devices shown in EIG 58. The adhesive | ayer 22
may al so be renp@eBersd todhsorrShraglowaiivgdacer of Here ac@eSLVe necessary,

the |ower surfaces of %he ilifxon subséra eu%g and 5f Itllslrll tﬁlmB are

appropriately polPeRed®y: THEEPEFS | R Tay Be HuHE e/t 67t hd"Fover

surfaces ofg the shligon sSHRSl 8t 8m296 ANches QRERYvE | 149636 241, 2 aRaneNe
adhesive .15 layer. (Fifth Mdification of Second Enbodi nent)
metal layer 63 are cut between 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



The structure may be cut for a set of two.or.,nore semconductor _7 apR 2006
construction assenblies 23. For exanple, as the fifth nodification shown
in FIG 59 to the 20 second enbodi nent of the present invention, the
structure i a set of three sem conductor construction assenblies
23, obtai ni ﬁlgoczg&(?g {1-chip nodule seniconductor devi ceP.CTZEP?gi”OQ??sst hr ee
sem con- ductor construction assenblies 23 may be of the sane 25 type or
different types. In FIG 59, the lower netal layers of the distribution
wires 31, 39, and 43 are omtted - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958 72 for illustrative conveni ence. \Wether the connection
pads (solder balls 46) of the second upper distribution wres 43 are
arranged on the s& ilddUpitkatd6e puuriehee . sefietmiudher coonsttimt i on

assenbly 23 is naot_clear .for 5 jllustratiye convenience. In practice, the
connection pads %‘7‘% a(rsr"&ﬁﬁ’édb%iiﬁ ZI1596t)sé?§l i\éﬁﬁ FrEPRBaPreEi diarstPuttiilies to

ascenbly 23 1's. aGhero Co the" UomS s 6T SR8 BTATRY HOmadRes L4 iy 22

assenbly 23 is adhered to the upper surf

Unli ke conventi onedmibendiuagor achrasiMetabhgRBESkL DPes NGt nbeaki &8 high
precision, and the arrangenent interval between sem conductor

constructi ob asserblisdgaZ3lveaporireemianics.zelln Wertiidewe taer acges@itord Nt er val
bet ween semnm conductor construction 15 assenblies 23 is mninm zed, at | east

sone of the secorRPdFEEr 2graRgsh Tt dhenwsrasing Heyn 56 -ar Fahgerflism t he

sealing film 3'6'applie5'to the following embodiment.

In FIG. 58, the semiconductor construction
assembly 23 is adhered to the upper surface of the
10 adhesive layer 22. Unlike conventional bonding,
adhesive alignment does not reguire high precision,
and the arrangement interval between semiconductor
construction assemblies 23 can be minimized. When the
arrangement interval between semiconductor construction
i5 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,



(Si xth Modification of Second Embodi ment) Only the solder balls 46 are
formed on the 20 connection pads of the second upper distribution wilr ARR 2008
in the case shown in FIG 59, but the present invention is not limted to

this. For eﬁ?ﬂB%ﬁHSﬁf the sixth nodification shown in FIG 60 to the second
enbodi nent of the present invention, connection pads 5 P%EBe for ned
on the connection pads of the second upper distribution wires 43. The

sol der ball 46, a sem conductor chip 113 forned froman LSI or the like, -
7 APR 2006 WD 2004/015771 PCT/JP2003/ 009988 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 chip conponent 114 are
arranged on t he arpper chépt epmpondrdc d 145 foktme@ef 1 rad cappeitoénsed ating film

44. The solder ball 46 is arranged at the periphery on the upper surface of
the third upper ¥emiAt@r AGYf PE i UAnIfRe O8e %o&kﬁﬁ%QEloncHFﬁsl B.is

consti tuted by arrangng.d plucel ! fe feniBuelsctoades 113k ot Lhe

peri phery on the | ower Surface o chip naln

el ectrodes 113b.gf,drae +SeRiCORAULHQ (i BnliBe aighl @ehkbeabhyradonnect ed
to the connection pads 112 via solder (not shown). 'A sealing material 115

is filled betweesrtiie thhirgd opber biodyulktlagafiilln het t hithe wppéer imesldl at i ng
film15 44. Electrodes on the two sides of the chip conponent 114 are
connect ed onto t4e omreerved phdehe Peniphergopdcrhamipperssyybace of

the third upper insulating film 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. Electrodes 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



(Seventh Mdification of Second Enbodinent) In FIG 60, the chip conponent
114 and the like 20 are nmounted at the center of a structure for oedaprogisa
set of three sem conductor construction assenblies 23, and the sol der
balls 46 arg, { at the periphery. The present inventionis not limted
to this. Foﬁ’ozgé%eﬁ%l"é, as the seventh nodification showWRfT/®2G0p/0899581 25 to
the second enbodi nent of the present invention, the size of the sealing
film 36 around one seni conductor construction assenbly 23 may be desi gned
|large to - 7 APR 2006 WD 2004/ 015771 PCT/ 32003/ 009958 74 a certai n degree.
The chip component 114 and the |like may be nounted on the connection pads
112 arranged at the center of the third upper insulating film44. The

| ower portions ofa cepbetchidéyraens The dRip honpeneact eds SaAd HHe 16Qanect i on
pads 112 arranged at the periphery via solder nenbers (not shown). The

connection pi ns may7bareowniateoadthe tomnedrimecpiads pa2isaddshgedl shough not
shown, the connection pins 117 are_inserted into_ through holes fornmed in a

circuit board, arfd#es6PREreradPeothAES YRR S daRHNEhEL 1 hr%fughTRBI es on
t he | ower surfa&ng‘(:Ei)ngBA\ébgiffic %' op; §%coriq7Errboq[i) rrentl_%th,Lﬁed 62 is a
guc%or Vice ot ng to the &

sectional view showng & sem con- _ evice accordfng to “erghth
nodi fication to td5thbheosescidnephadi MENtafardfas RECEROpd AARRALON. The

structure of the sem conductor device will be explained togethef with its
manuf act uri ng netviedsoRé¢erndmigriso (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 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



FIG 59, a sem conductor device in which the base plate 21 is rewz%
w thout formng any solder ball 46 in 20 FIG 59 is prepared. The p gr@gﬁ
sem conductor device wll be referred to as a sem conductor block 121. The

center of t urface of a heat dissipation netal plate 122 slightly
larger in s?’ eﬁ&?‘ﬁgﬂft he semiconductor block 121 is adrF&TJZ’BZQ"é{O‘PPﬁé 25

| oner surface of the adhesive |ayer 22 of the sem conductor block 121. A
sealing film123 is fornmed by nolding or printing on the upper surface of
the 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 75 netal plate 122 around
the sem conductor block 121 such that the upper surface of the sealing
film 123 beconmes flush with that of the third upper insulating filma44 of
t he semi conduct ot PLEEe. 13Rcaraitakithe sapbcoRdudormp1bek! eMDVay t he

nmetal plate 122 rranged in. a mold, and the sem conductor. bl ock
121-may be arrang?/ Jpgtr}f%t REPHRpII & &F Sher seal bty thidnmeeal bedaias 122.
netal | ayers)

Third upper distr#liidy @ W @ di t.he third |l ower _
124 are forned-on the upperEﬁ%(:) dsfqur %cletgggfi PRRSY misglabpee fhkul4king film

44 and seal i ng fidfinth23seandos@eet 8dokbR 18€. CORNEGiHQn. bads of the
second upper distribution wires 43. A fourth upper%}dﬁgﬁﬁg‘?ii@y&f’? 7% 125 is

formed on the uppetY beuremeveds ’fthhaemtEhiaildpn@p@rlzim&ialyabgngr;gﬂélgdl{n
i ncluding 15 the thi rg“{ugg%r di stribution wires 124. Openings 126 are
formed at portiofs 6% haPf othe IFemigerdnater delank 1201 meg25e thatangerr espond

to the connectionpags 9£pé£méenter 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 wireé 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



third upper distribution wires 124. Connection pads .127 are f orampdapd oo e
openi ngs 126 and on the fourth 20 upper insulating film125 around the
openi ngs 126, and connected to the connection pads of the third upper

distributio i 24. El ectrodes on the two sides of each chip conponent
128 f or ned QP?M@?SJQ acitor or resistor are connected ESNWPHOYNFE nenbers

129 to the upper surfaces of the connection pads 127 on the sem conduct or
bl ock 121. The lower portions of connection pins 130 are connected - 7 APR
2006 WO 2004/ 015771 PCT/JP2003/ 009958 76 via sol der (not shown) to the
upper surfaces of the connection pads 127 on the sealing film 123, thus
obt ai ning a sem conduct or device shown in FIG 62. (N nth Mdification to

Second Enmbodi nent¥+3 sal@ereinet sheyevt itonshevieweshowifagea senikon- duct or
ication to the second enbodi nent of the

devi ce according the .ni nt h nodj _ _

present inventi oné.o eeC%lgPr Bﬁ?ﬁrﬂi{)f‘mt frbes 8fp L@ Eiilor 188vi teus | | be
expl ai ned toget hataWinti Ryl §Ss ORI ring nethod. Also referring 10 to
FIG 59, a sem conductor ‘device in t#gflﬁ gﬁ‘él %ssg"o“ﬁ afef29- %+ adhesi ve

| ayer 22 are renpiitchthi MhaUEiciO1dH NG 8B¥o5Q! €IGS cH%lelntZG in FIG 59 is
prepared. The prepared sem conductor device w Ici referred to as a

sem conductdr bl ock 13TG.F6B i$laistecdtionelcohuenienGg 25sEREGHT angenent
of the second uppgr..distribution wires (including the second | ower netal

layers) 43 is diTFEPENESRLEQEASToRIdERY £0- Bl Te3ith moBE Gic&Rion to

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 prepared. The
prepared semiconductor device will be referred to as a
semiconductor b;ock 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 film 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. BAn interconnection 136 is formed on the upper

surface of the film substrate 135. One end of the



connection pads 132 are fornmed at predetermined portions on the.uppeRr 2006
surface of the third upper 20 insulating film44, and connected to the
connection pads of the second upper distribution wires 43. A flexible

Wi ring boar ' repared. The flexible wiring board 133 conprises a
film substvrggjzg)oalf%%ﬁavi ng at the center an opening 134?‘35@1’%"%’%?5% | ar ger

in size than the sem conductor block 131. An interconnection 136 is forned
on the upper surface of the filmsubstrate 135. One end of the 7 APR 2006
WD 2004/ 015771 PCT/ JP2003/ 009958 77 i ntercbhnection 136 projects into the

opening 134, and serves as a connection termnal 136a. A protective film

137 is formed on ; er surface of the film substrate 135 including the
FIeBRReaRo B

i nt er connecti on At BEODECERr Hlep dihen openinonl 34, tahel

protective fil mgk3fekhat SOLS e ohgge end of the

i nterconnection 136. A sol der baH %ggtcggﬁigrrl?% eédl'onAtH’éo‘Eﬁcfﬁrveend of the
i nterconnection ¥38mt hav is rewmeesed ¥ha & IOF%QH;" 138.. When .t he flexible
wiring 10 board 133 is prepared, no sol der bal f%gei §§f%}?‘?rEfgflnThe
connecti on ter ni §abstgahe 0135 Hadluelihyl the Mitdrenhaatdol334 s connected

vi a sol der 5(not égtowng to the connection pad 132 arranged at the periphery
on the ser condGCt BPRIBEKLIIB LS Aosmadialg & idomtisd bs fios mdbteldivhy

mol di ng or printigRg,,003 r.surface of the flexible wiring board 133
around the senicon I&c?o? E#tgc rf?fpgﬁ‘g% thdthe Réhrawerd saff ftee of t he

seal ing... interconnection 136. A solder ball 139 is arranged
on the other end of the interconnection 136 that is
exposed 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 pPlate 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



film 140 becones flush with that of the silicon substrate 24 of the

seni conductor bl ock 131 or the 20 like. A heat dissipation metal plfaABR 12466
is adhered via an adhesive layer 141 to the |lower surface of the silicon
substrate QRM%Q 7Isem'conductor block 131 or the like and the | ower
surface of TR '§84Thg film 140. Electrodes on the two,PCEIEEE98ach chip
conponent 25 143 forned froma capacitor or resistor are connected via

sol der menbers 144 to the upper surfaces of the connection pads 132
arranged at the center of the - 7 APR 2006gWD 2004/ 015771 PCT/ JP2003/ 009958
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 via the sepesbmdhcidy; bhbtRi DBNY & WIdeenddTt or3des germB@WN in 5
FIG 63. (10th Modification of Second Enbodinment) In the case shown in FIG
63, the sealing Pphl bhd4thent eneoferhphierienrepnbetianel Ihiafhghet han t he

sealing film 140 near_the circunferential surface of the 10 sem conductor
bl ock 131, as thélEBtRledHiFingatPardshiturath 18 8XPeged 7 ndbgecond

enbodi nrent of the pr [ Lon n, t hi t he seal | film 140 is
fornmed by nol di né?g?ﬁth:‘i\%di%ﬁ%%k‘?% 3 sflicbaine BAILRS PSR B 65 i s a
sectional W ew skew ngz3a sem con- ductor device according to the 11th

nodi fication to the second enbodi nent of the present invention.
(10th Modification 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.

(Lith Modification of Second Embodiment)

15 . FIG. 65 is a sectional view showing a semicon-
ductor device according to the 1llth 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.



The structure of the sem conductor device wll be explained together with
its manufacturing nethod. Also 20 referring to FIG 59, a sem cordugpar 2006
device in which the base plate 21 and adhesive |ayer 22 are renoved in
FIG 59 is Wé’?@?red' The prepared sem conductor device wll be referred to
as a semico G Block 151. In this case, sol der bal | RCR3WHOMOASEE| G 65
are 25 slightly smaller in dianeter than those shown in FIG 59, and are
formed as col umar sol der bunps 46A. A flexible wiring board 152 is
prepared. - 7 APR 2006 WD 2004/ 015771 PCT/-422003/ 009958 79 The fl exible

W ring board 152 conprises a film substrate 153 which is. slightly |arger
in size than the sem conductor bl ock 151. Interconnections 154 are forned
on the upper surfmee fobxibee fuilrhmsubstiat €52 5bmdriAekhroggimhol e 155 is
formed at a portion of the film substrate 153 that corresponds to one end
of each intercomwstirefiel1bd3 whiptotiecslvehtly mharseri $nf sinedhagn t he upper
surface of the filmsubstrate 153 _including the interconnections 154. An

opening 157 is 1"oSRBYCRIVLELYT BLF%0t 2t he Iﬂ“rtcﬁrét?[“Wét?-?’PsmlﬁlfS aLtrﬁa'lt3 .
ds to t { f i ti 154.. A
corresponds to i, giher, end. gl 8ach LBLer COMMA iigh, 154, A solder ba

158 is arranged on'the other® e e Interconneéc n ti's
exposed viasthe @pecwrquhlﬁgle W ilshecthex i & WorkA8nboarehel 52 145

prepared, 15 no solder ball 158 is forned. The sol der bunps 46A of the
sem conduct or bl calbstiBieal €3 i tisdr cedrenponddhiecd hneughdhof esadtb5 of t he,

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 cf 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



flexible wiring board 152. Each sol der bunp 46A is connected to thg | ower

surface of one end of a 20 correspondi ng interconnection 154 in tHhe WﬁRo

hole 155. A sealing film159 is formed by nolding or printing on the

| ower surfaw;}]z% /(hpﬁlf | exi ble wiring board 152 around the sem conduct or

bl ock 151 slch ¥ the | ower surface of the sealing fP¢HPE¥8 ¥eBones 25

flush with that of the silicon substrate 24 of the sem conductor block 151

or the like. A heat dissipation netal plate 161 is adhered via - 7 APR 2006

WO 2004/ 015771 PCT/ JP2003/ 009958 80 an adhegsi ve | ayer 160 to the | ower

surface of the silicon substrate 24 of the sem conductor block 151 or the

| i ke and the | ower surface of the sealing film159. A solder ball 158 is

formed on the ot har aehés Dfe QagRr5160t €5 cOomnacieen shbdatdait itheexposed vi a

t he opening 157 of the flexible wiring board 152. Accordingly, a

sem conduct or dewii¢dcemosubstirateG2466f | thatsegiligedductartildakdilbilcari on of

Second Enbodi nent) FI G iS.a sectional_view shg\é\ﬁg a, sem.con- _10 duct or
e

devi ce accor di _ngt 8 H’llée %‘g}qﬂ thGdi-PVE Lt ?‘bﬁ?atci? _Oth W%ﬁd&%ﬁ?' of the
present inventioq. S;)I’E&%%sgﬂlpcig%uca%ggo%ﬁé/# ﬁog’t |t%egggﬁ%%¥erg%gfre§gki fromthe

sem conduct or devi ce Shown i'n _ no so _ S
arranged by a fligxbbéEnNédd g Rear dhdd 1 d Sexpbacadophethd nsgeagy On the

flexible wiring board 171, an interconnec- tion 173 is fornmed on one
surface of a fil msSubsttiad eflexible wiring board 152. Accordingly,
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



172. A protective film 174 is forned on one surface of the filmsubstrate
172 except connection termnals 20 173a (the other connection t er mlnAfR 2006
173a is not shown) fornmed fromthe two ends of the interconnection 173. A
plurality o jon termnals 175 are forned at one end of the upper
surface of Hé&pﬁigglupper insulating film 44, and corlff&CPEREIBhe
connection 25 pads of predeterm ned second upper distribution wires 43.
One connection termnal 173a of the flexible wring board 171 is connected
to the connection - 7 APR 2006 WD 2004/ 013771 PCT/ JP2003/ 009958 81 term na
175 via an anisotropic conductive adhesive or solder (not shown).
Connection pads 176 are formed on the connection pads of the renmaining
second upper di sterhithaDri M v ah 48isdtmdip conpaseite ladhdsaraedrfrom a
capacitor or resistor and a CSP type sem conductor construction assenbly
178 are nounted 6Aaldee iné&dowdnd .pads 176. In this case, the

sem conduct or construction asse 178 can_take the sanme structure as

nbl
that of the 10 senicoﬁﬁ%&?%F”%bﬁ?@%u&?FO%F%sgﬁﬁﬁﬁyOQS?hqﬁgnfﬁﬁﬁﬂonsurfaces
of col umar el ectigdege 14% lerB A6 Lo WHEIQ! (FOPSLINAL, 0D, 8850l y 178

are connected to upper surface nnectr on pads via sol der

(not shown)s 15 (33t haNaliyf icetoosBnef 1 BecaitheaTRegdhENtdpadiliGr 67 i S a
sectional view showi ng a sem con- ductor device according to the 13th
nodi fication to trkeisbsecord enlS@ tppeé sdmidemdprésentonsivenitiion. |1 n the
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 wvia the adhesive layer 22. In this case,
only a plurality of semiconductor chips 113 are mounted

on the upper semiconductor block 182.



sem conduct or device, a sem conductor block 181 in 20 which the b.aqugqi 3408
21 is renoved fromthe sem con- ductor device shown in FIG 59, and a

sem conductor block 182 in.which the base plate 21 and adhesive | ayer 22
FIG 60 wthout form ng

are renove r sem conduct or device shown in

any sol der dﬁélzﬁwﬂgﬁ*e adhered 25 to each other via t h&@ AR P&Payer 22.

In this case, only a plurality'of sem conductor chips 113 are nounted on
t he upper sem conductor block 182. - 7 APR 2006 WD 2004/ 015771

PCT/ JP2003/ 009958 82 The semni conductor bl ddks 181 and 182 are connected to
each other via, e.g., the flexible wiring board 171 as shown in FIG 66.

More specifically, a @Lgralrhli%orgucttconnectl on termnals 175 are forned at

one end of the 5 upper SufTac RE PRPF¥E ubPernidnd@Ratragdrinentéd of the

upper sem conducter e RERCKHSB2 r-sand ,cQnnect ed..t o .t he connection pads of
predet ermi ned second upper - dirvs:,Lt%r'i U ibn&vﬁ %&5"&@ ¢ Thelrdieeed éilt er mi nal

173a of the fl ersbbkown rimng@IigQakd. 1hlsts o the 10 _connection
termnal 175 via an ani sotropic conductive ag%g‘s‘é?g%§bra spgiu(fé‘rllt:ﬁo?fshom).

A connect i on ter APRRECHEPT Gieradnalsnl 25 m@desb@mednaﬂe&hé%ﬁmfui?ﬂ%r
distributign wireg 43B at one end of the |ower surface of the third upper
Insulating film T5°%% BI-HE Powehe S@m%m@moinhﬁb@wﬂﬁlﬁiﬁﬁh% i i
oo worropre e 2o e RO S s B3 i cvmovenoacts on .
term nal fornmed tfi®mMonnection pPads 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



a predeterm ned second upper distribution wire 43B.. 20 (14th Modi ?]i cation
of Second Enbodinent) FIG 68 is a sectional view showing a sem coh- R Br
device according to the 14th nodification to the second enbodi ment of the
present inv ,4hi's sem conductor device is greatly different from25
t he senicon itog‘{hls déVice shown in FIG 67 in that the #quéW%f”gw\?asri ng
board 171 is nade | onger and connected to the |lower surface of the third
upper insulating film- 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 83 44
of the | ower sem conductor bl ock 181 via &8 adhesive layer M In this
case, the solder balls 46 project outside the filmsubstrate 172 via
openings 202 fornmed in the 5 adhesive |ayer 201, protective film 174, and
filmsubstrate 142 oTfhthethwrexremdcbndncter hilredk 1B3bviafan heitfdséxebl e
wiring board 171 is connected to connection termnals fornmed from

predet ermi ned sed@¥&* dPper distribution wires 43B at the two ends of the

10 ot her sem conducto b ck 181 V|a S0 204, a
openi ngs 203 fornmed i hg eSS v & eaﬁgh © Ob_LnaElg%d 43; 8583??‘5 q%l?ﬁelm
(Third Enbodi WentaneFkﬁmGQu}ssSt@a@eeqtﬁzoe% S ENRIOW0RT £ R GPARe15 duct or
devi ce according to the third enbodi nent of. the present invention. The
sem conduct®r dewddhestosplages 206 ,f pabtsquave fiawe 1phat en@lfimde of
silicon,. glass,. ceramc, aresin, a netal, or the like. An adhesive
substrate 172. The 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 f£ilm 174.
(Third Embodiment)
FPIG. 69 is a sectibnal 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



| ayer 22 is formed from an adhesive, pressure sensitive 20 adhesiyﬁ iggg@m
doubl e- si ded adhesive tape, or the like on the upper surface of the
plate 21. The lower surface of a flat square sem conductor construction

assenbly 2 [.ah smaller in size than the base plate 21 is adhered to
t he upper g%ﬁ?@%%§%& ace of the 25 adhesive |ayer 22. TP BAduct or

construction assenbly 223 conprises a silicon substrate 24, a plurality of
- 7 APR 2006 WD 2004/ 015771 PCT/ JP2003/ 009958 84 connection pads 25 which
are fornmed at the periphery on the upper &rface of the silicon substrate
24, an insulating film26 which is made of silicon oxide or the |ike and
formed on the upper_ surface of t%i silicon 5 substrate 24 and has openi ngs

28 for exposing t?ﬁ?qﬁfﬁﬁ8psp5?3t "WofheBEPoROPeRIs 215, the pentplwtiwe film 27
e 1" T O osqsegelt e, e s o grenel e palyide o the

i ke, and distribution wres 31 ich™ areé

of the connecti omnlG@npadst2hg eXas &G Whachhes QRN NGS L0 the protective
film27 to predeterm ned portions on thecupp%r surfacg%§6kg?ﬁg”ﬁ§bfﬁbtive

film27. Each di sthe Bdkeoandi ferm3tl dnasha bpyer ethrghedchir endfsia dQuer
nmetal |ayer_3la an an _upper netal layer 31b fornmed on the |ower netal 15
| ayer 31a. Tn FI é”g’@é};‘falam§4tiﬁéi|f%ﬁﬁeppﬁ@mgS|%g/éior31eapbsin¢otrmd in the

openi ng 28 of L. AL aohivend ML 19" padd 14851 2L Some Snee I
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 31la.

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



| ayer 31b is also forned. 20 An epoxy resin sealing film(insulating film
36 is formed on the upper surface of the protective film 27 incluliARR 2008
distribution wires 31 of the sem conductor construction assenbly 223 and
t he upper r f the adhesive |ayer 22 around the sem con 25 ductor
constructidﬁaébgéﬁ%?& 223. Openings 38 are forned at PGIUPHYA¥00YE8: he
sealing film36 that corresponds to the pads of the distribution wires 31.
- 7 APR 2006 WO 2004/ 015771 PCT/ JP2003/ 009958 85 Upper underlying neta

| ayers 43a are fornmed fromthe wupper surf8dces of the pads of the
distribution wires 31 that are exposed via the openings 38 to
predeterm ned portions on the upper surface of the sealing film36. 5
Upper netal | ayePspagburderfydngetesnlt havesnt i43e appeformad fixoas tbe t he
upper underlying netal |ayers 43a,. The _upper erlyj g netal, |ayers 43a

and upper netal UPB§ErSUESH o h 8PSt PRIt ﬁaﬁh%?géEt %g WP Adrst Phg film
44 made of a sol quFrgﬂ Sé:fp%rs?gllgﬁh\e.laé'n %rt]i%gfsoﬁg‘ag%?@?ér{égtetﬂﬁ%% upper

surface of the sealing fi i ncl udi e “upper uti on res 43.
Openi ngs 45 are ferieendtoPaiHd QRseef sthtadd D dhkngedilng 44 12k,
correspond to connection pads 43c of the upper distribution wires 43.

Sol der 15 WBal |l s Tbparenéialrdchviemrsaddboare hipxapenongshd Sentaine upprpnected to
t he connection pads 43c of the upper distribution wires 43. A plurality of
sol der balls 46 S&r&age? Bfedhen VRPRAL FRESHHY e Mehay| B2YSEF f432m 4Fhe The

base plate 21 'Su%£E9hE£Xé}f¥i‘ﬁ'm%@ai'fgyéﬁg”h3a 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
43c of the upper distribution w;res 43. Solder
15 balls 46 are formed in and on tke 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 thé size and arrangement
interval of the connection pads 43c larger than those

of the connection pads 25.



24 the sem conductor construction assenbly 223 in order to set the
arrangenent region of the solder balls 46 slightly larger than tF]'e7 HPR 2008
t he sem conductor construction assenbly 223 in accordance with an
i ncrease | r of connection pads 25 on the 25 silicon substrate 24
and set thgwgpgg%gﬁgﬁarrangenent interval of the conndct{8HOYdL843c
| arger than those of the connection pads 25. - 7 APR 2006 WD 2004/015771
PCT/ JP2003/ 009958 86 The connecti on pads 43c of the upper distribution
wires 43 that are arrayed in a matrix are &ranged not only in a region
corresponding to the sem conductor construction assenbly 223, but also in
a region 5 corresponding to the filmsealing film 36 around the
semi conduct or const r uctHeFCRBSERHPY I 40k phetheolwurer Iddlstsikd6t T ayed in
a matrix, at |east, the u%ﬁggnst sol der, balls 46 are arranged around the

i S

seni conduct or  cofrstFuc LA aYes 1102 e ihddhRite arransedindnduct or

devi ce manuf act ur] : h i L shown in FIG_ 70, by the
steps shown in Fl%{sh% 21%'?% ggg&%rﬁge%?gkgkggﬁor éfhe STSFPRERTEOR uni num
connection pads 2&nsiduice®Bn0xsédanbinsehat hig £idds 26, r%Bgofi‘
phot osensitive polyimde 15 protective film27 are forned on a silicon
substrate 24 in ¢cherespbedistate.tid Filmbaeabingifids 35 aaetind canst i t ut ed
by stacking a lower netal.layer 31a and upper netal |ayer 31b are forned
on the protectivess™Hiomdgeton ¢nttimngtiesi assempki 2R3sho@f the Ma@de® is. 20

peel ed, and unneﬁ%ﬁﬁ%!%6p35259&§ fg ;:%%tk9¥€ra{m¥é§st 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



| ayer 3la are etched using the upper netal layers 3lb as a mask. The
resultant structure is diced into a plurality of sem conductor =7 APR 2006
construction assenblies 223 shown in 25. FIG 70. As shown in FIG 71, a
structure in which an adhesive |ayer 22 is fornmed on the enéﬁi re upper
surface - MRERYOB3E Wo 2004/ 015771 PCT/ JP2003/ 009958 8¢ TP WESE plate 21
capable of formng a plurality of base plates 21 shown in FIG 69 is
prepared. The |lower surfaces of the silicon substrates. 24 of the sem con-
ductor construction assenblies 223 are adlsared to 5 predeterm ned portions
on the upper surface of the adhesive layer 22. As shown in FIG 72, an
epoxy resin sealing film 36 is forned by printing, nolding, or the |ike on
the entire upperfsarbase pfattche@ladhesbie ¢Rhyimrrdagi achldraigitbOod plurality
of sem conductor construction assenblies_ 223 such that the thickness of
the sealing fil mbase BéebpestlsIShoMr 2| BF§er®? Han PERR2RRF ghtT™hsF 1OHE™

sem conduct or construction semhl.y 223, 1n thi s tate,, the r surface
of the sem conduc,stuﬁfa‘f%sc%%g%’eucstli%ﬁogs%%%%ﬁla 32?30%05%? esdemvl%%t%% t he
sealing film 36 gk PECEssE bt il a4RBR51 54y f30e 0L bhRersgald Ng film 36
is properly polished and planarized. Openings 38 are fornmed by

phot ol i t hogs aphy pafede@@rhins®t pdrtiatisabhothatugpent isargsacé déhecseal ing film

36 that 20 correspond to the pads of the distribution wires 31. As shown
in FIG 73, an upsdesivtdetrysndvet al

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 COs 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



| ayer 43a is formed by electrol ess plating of copper on the entire upper
surface of the sealing film36 including the pads of the distributyofpp 2
wires 31 that 25 are exposed via the openings 38. A plating resist filn1@9

i s patternegqoQppsdoie,ppper surface of the upper underlé%#%ggﬁ%@%$%ayer 43a.

In this case, openings 58 - 7 APR 2006 WD 2004/ 015771 09958 88
are formed in the plating resist film57 at portions corresponding to the
formati on regions of the upper distribution wires 43. Copper is

el ectropl ated using the upper underlying8géetal |ayer 43a as a plating 5
current path, form ng upper netal |ayers 43b on the upper surfaces of the
upper underlying nmetal layers 43a in the openings 58 of the plating resist
film57. The pl astergfomedsinf thenBlatingpaesédt &k InAaécesskignPorti ons of

t he upper underlying netal 10 |ayer 43a are etched a si ng_the upper
netal |ayers 43BPHLSPOREIRI B3 g"l‘ﬁ')vﬁ??“ﬁ%lif’é r%l,ort%\é%ﬁggru Fider | yi ng

netal |ayers 43a<?1r$\g:§1:b2 tgglrlywbg%g%ihegéf%?l%%] igeéfécé%g%ﬁ_gé?@siﬁ shown in

FIG 75, a solde rmsufating " 1 I's patte on e entire

upper surface of  fbe, éy%%ahhaeri&iﬁ@ 3G dachugbngatheadippenadisgri buti on
W res 43. Cpenlngs.i).are formed at portions . of. .the insulating film

44 that cosresposdrient Rpathonfiechirnn ugreds méBalolaydms WdperndEleri buti on
wires 43. Solder 20 balls 46 are forned in and on the openings 45, and
connected to t heuppeinestifarepadt Wae Woeghandppeying 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
43b 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.



distribution wires 43. As shown in FIG 76, the insulating film 44,

sealing film 36, adhesive |ayer 22, and base plate 21 25 are cut pzt 3
adj acent sem conductor construction assenblies 223 to obtain a plur xﬁ§ We

seniconduct@é 8@@*% es shown in FIG 69. 7 APR 2006 WD _2004/015771

PCT/ JP2003/ ¥89 In the semiconductor device obtai A& FHVPSEvay, the
upper underlying netal |ayer 43a and upper netal |ayer 43b which are
connected to the distribution wire 31 of the sem conductor construction
assenbly 223 are 5 fornmed by el ectrol ess pbating (or sputtering) and

el ectroplating. The distribution wire 31 of the sem conductor construction
assenbly 223 and the upper distribution wire 43 can be electrically
connected without boIitig skhithedupper d#ivce bbtabmedviire th3siwadirect|y
bonded by plating to the pad of the distribution wire 31 of the

seni conduct or cohBeriRIONIESEENERG BB HRYSTopdRi Y 3’8’P&F PRE2tpper

insulating film44 is rongd enough as far, as 10 gm X
10 um 15 square 4P¥& o 5% SR e et tst 34 £Qe ?ﬁ §§nhﬁfr§

ar ea. e COI’] rary, In t he

conventional sem,¢onduGOrsen gghauémdﬂ},&h@uéé agmyamear@f the

bunmp el ectrode i s about 1 to 150 gm (pitch is generally twce).
Conpared t@ a copyensd analelRtholess fmnadineg (36 spbrigrielctndde and

distribution wire, the pad size of the distribution wire 31 is much

smal | er. Hence, thectroplating. The distribution wire 31 of the
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



size and arrangenent interval of the connection pad 43c connected to the
pad of the distribution wire 31 can be greatly decreased, and thp gprOGHES
beconmes efficient. 25 Since the size and arrangenent interval of the
connection ‘gﬁd 04/353 can be decreased, the sem conductor device of the
present i nvEREPSEHHAVi ng the upper - 7 APR 2006 WO 2004F3452#93(009958

PCT/ JP2003/ 009958 90 distribution wre can al so be downsized. In the above
manuf act uri ng nmet hod, the sem con- ductor construction assenblies 223 are
arranged and adhered to predeterm ned pompi ons on the adhesive |ayer 5 22
of the base plate 21. The sealing film 36, upper underlying netal |ayer
43a, upper distribution wire 43, insulating film44, and solder ball 46
are formed at omgetfipuiaiql wiaki tynodlserhe avtdnstieedconst ructi on
assenblies 223. The resultant structure is cut into a 10 plurality of

sem conduct or devi cesInvwkieahadie SRRPEREHLTIHE Medhatactle | FRISOBCess. A
plurality of sem conductor cor}%tructi on senhl.ies 223 canége transferred

together with thélucfia’éec%‘fsattrél_ $ON5AGES EHR" Hith fFac EOF| - P &8%an also 15
be sinmplified. 'fadhgg%&’ &r %d%%e%i’éngé@%'ﬁﬂsagﬁ e é&l&q_tvecgg%gnt, t he

transfer system can Share regar e outer size of
sem conductor degicgr £Re hsadmapubact o1 ed. THE e ingNECOARET @ppdevi ce shown

in FIG 69, the 20 protective film?27, sealing film 36, and insulating
film44 are stackedeohyihe mitalcdnysub4Baatuwrm®s. distribution wire 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



The three resin |layers can reduce the stress caused by the difference in
t hermal expansi on coefficient between the silicon substrate 24 and! #PR 2006
circuit board. 25 As a nethod of manufacturing the sem conductor device
shown in FIG 69, the method of the first enbodi nent using anot her base
plate 60 shBRAMMHI17 APR 2006 WD 2004/ 015771 PCT/JP206’§F@8’Q%‘%?95§§ FIGS. 19
and 20 can be applied. As another sem conductor device manufacturing

met hod of the third enbodi nent, the nmethod of the first enbodi ment shown
in FIGS. 21 and 22 can also be 5 applied1l (First Mdification of Third
Enbodi nent) In the manufacturing step showmn in FIG 71, the adhesive |ayer
22 is formed on the lower surface of the silicon substrate 24 of the

sem conduct or ceigkruchi s 1D asnebbl gp@2R¥xd.and adhered to a predeterm ned.
portion on the upper surface of the base plate 21. In this case, a

seni conduct or devi ceAsannbeheihtaEmicongycipe 4e¥ige MFBRFEFERY¥h shown in

FIG 77 to the third enbodi nent, of the, prese i nvepti.o 5 In the
obt ai ned seni coﬁtﬁ?@f’é}rogeW%e?thrﬁeeF%ﬂg?ﬁegﬁr%’ceemgﬁg?ﬁe&s! I'con substrate
Tayer 22, The s et D RE Y et D B e e s
connected §o the, @g.surface of the 20 base plate 21 via the sealing film
36. The bonding 'strength of the sem conductor construction assenbly 223
(First Modification 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, aﬁd 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 base 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.



to the base plate 21 can be increased to a certain degree. (Seco_r_ur}
Modi fication of Third Enbodinment) 25 FIG 78 is a sectional view s oﬁf'ﬁémﬁ
sem con- ductor device according to the second nodification to the third

enmbodi nent h esent invention. - 7 APR 2006 WO 2
PCT/ JP2003/‘8{35@%@15§§ Thi s sem conductor device is di ffgrgi‘/rllﬁ%ﬁoyrﬁs% he

sem conduct or device shown in FIG 69 in the absence of the base plate 21
and adhesive layer 22. In manufacturing the sem conductor device 5
according to the third enbodi nent, the ba8@ plate 21 is peeled fromthe
adhesive |l ayer 22, or the base plate 21 and adhesive |ayer 22 are renoved
by polishing, etching, or the like after the solder balls 46 are forned,
as shown in FI G Tlybs sEmscoRsidcher ngeYidamiss didtanens e ia™§hei | m 36 are cut

bet ween adj acent sem conduct qr _const.ructi,on seppljes . 223, 0 ining a
plurality of senP®h U&%C’Eeg‘ﬁxzéges?{fb%? i IE?% gg.m %‘ﬁlée C?stg.?%’:lgd

sem conduct or deykc nak ¢aNPii $& APhesRIsCIPl&t &21 and adhesive

| ayer 22, and ca%fbgnérjm eelg Iaovver in prof ielse. (Th%,rd Modi fication of Third
Enbodi ment) In FIG 7Pn, nddiFeaseiphatite Xerdnonadhest véetiaeer 22 are
renoved, and the |ower surfaces of the silicon substrate 24 and sealing

film 36 aré apprepcoedisly t20 thel Fhhed. embindimesll atheigodsd mlafeaRd seal i ng

film36 are cut between adjacent sem c,ondLictor %8nstruﬁti n
is peeled from the adhesive layer , 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. 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



assenblies 223,

obtaining a plurality of sem conductor devices sho

FIG 79 according to the third nodification to the third enbodi.nen
present 25 invention. The obtai ned sem conductor device can be nade nuch

in

AR e
7 APR

| ower in prgfi fore the solder balls 46 are forne he base -
2006 WO 200‘%’6@[@?‘7457 CT/ JP2003/ 009958 93 plate 21 and g’&ﬂ"}e’E?"%""P%er 22 may
be renoved by polishing, etching, or the like. (If necessary, the

surfaces of the

and sealing fil

constructi on assenblies 223.

| ower

silicon substrate 24 and sealing film 36 are appropriately
pol i shed.) The solder balls 5 46 may be f®¥ned, and the insulating film 44

m 36 may be cut between adjacent sem conductor

(Fourth Modification of Third Enbodi nent)

FIG 80 is a seatliadwaPlvied adhedive dayeri toiieviPedaereredely ce according
to the fourth nodification to the thkﬁd gn?omlwﬁg of the prqﬁgnt
i nvention. Thi PYFPLBAdURBEIHMhviCte tPE Gt T er entt FPERPEREY” sel conduct or

devi ce shown in
adhered to the |

fﬂﬁér %grkgc%QQ£f4¥ngglighﬁséﬁﬁg-fg%engﬁagn&aggﬁli i

ower surface of the adhesive layer 22. The neta

S

| ayer

61 is made of, @16, 36CAPRELPHRIPris@¥ekabol 6hgin)i N Thehisekaesal(ls fth

Mbdi ficati on of

Third Enbodinent) In the case shown in FIG 69, the

structure s cut4e 2aybeewermad)] asehttheeihsohaiictmrfidonddraedi on assenblies

223. The present

10

. 15

20

25

invention is not limted to this,_ and
sealing film 36 may be cut between adjacent

semiconductor construction assemblies 223.
(Fourth Modification of Third Embodiment)

FIG. 80 is a sectional view showlng a semicon-
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
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
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
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



the structure may be cut for a set of two or nore sem conductor -7

construction assenblies 223. For exanple, as the fifth nodification

in FIG 81 to 25 the third enbodi nent of the present invention, the

structure ”%5394/&5'{)7 for a set of three sem conductor construction
3 too0 t1

assenbl i es ain a multi-chip - 7 APR 2006 WO 2tfoUfg4s/peess
PCT/ JP2003/ 009958 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 Mdification of Third Enbo@énent) 5 FIG 82 is a sectional

vi ew showi ng a sem con- ductor device according to the sixth nodification
to the t.hird enbodi nent of the present invention. This sem gonductor
device is diffemedtléroemidrndussnt coedies or Adé¢itce sHeRff iSF™EFBP ™69 in t hat

in the 10 sem conductor construyction assenbl 23 n u ective
film 262 nmade ofiuﬁFIBFog%?r%iﬁ‘:i%oﬁo?ﬁ?ﬂ%tﬂ]eleso%Zt%hglaf{?‘&ee clpés)ec;hc?r %@Eon t he
upper surface of_ the péf%fe%tén\ﬁetgkggl_ 27 including the distribution wres

31, and openi n&gp%grare or med portions of the upper 15 protective

film262 that coihigsRoNgdalfiddi@opads ohitdEndicienbution wires 31.
(Seventh Modification of Third Enmbodinenty FIG 83 is a sectional view
showi ng a seni con- dwator 82evs ce sectdpdrhgvierw tHhewiagent SeEERT 1 cati on 20

to the third enbodi nent of the present inventi,oq: Thi,s_sem conduct or device
is different frahmatips device according to the sixth modification

S v

to the third embodiment of the present invention.
This semiconductor device is 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,



sem conductor device shown in FIG 69 in that a square frane-I|ike P%EB??EG
menber 34 is fornmed on the upper surface of the adhesive |ayer 22 a

the 25 sem conductor construction assenbly 223. In this case, the thickness
of the buri W%S.; 34 may be equal to that of the silicon substrate 24,
- 7 APR 200 4} 015771 PCT/ JP2003/ 009958 95 a t hi KAEEP2003/A9P%8di ng t hat
of the insulating film26, a thickness including that of the protective
film27, or a thickness including that of .the distribution wire 31. The
upper surface of the buried nenber 34 is 5 tTherefore covered with the
sealing film36. The sealing film36 is filled between the sem conductor
construction asseabtyi@aksandnthe i 34, Anot her. . Enbodi nent )
In each of the fi rs’;;ipifo third enb%%?%e%%si{r% O%Falenﬁlaf’?ilg%tdﬁgo%ltlﬂ 2bwot her
embodi nent can beaappldleiss dncindifd caidtors thet 1%[9% isment o

modi fications to another enbodi nent can be pr opel?ﬁ/ co @:egggim_ﬁy APR 2006
96 CL Al MS 1.°A adhicknaset brchedinge thetrppE sting: diastsemue 058 Ust
construction asse |YT&.‘23L havi n‘gr a sem conductor substrate (24) which has
one surface, 5 the othér "SHPf ate ¥ars v $apdberted urdnbee, 3antsa plurality
of el rcunt ebent | abneidi®SuEboERs RAMPHRS8adrs 0% Sl K208 g the other

sealing film 36 is filled between the semiconductor

[=1

construction assembly 223 and the buried member 34.
(Ahother 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.



integrated circuit elenment fornmed on said one surface, a pIuraIity7o£PR2ms
connection pads (25) which are arranged 10 on said one surface and .
connected to the integrated circuit elenent, a protective layer (27) which
is fornmed to cover said one surface of the sem conductor substrate (24)
and has openings (28) for exposing the connection pads (25), a plurality
of re 15 interconnections (31) which are coffiected to the connection pads
(25), arranged on the protective layer (27), and have pads, and a sealing
film(33) covering the protective film(27) and the re-interconnections
(31) except the pads of re- |nterconnecQ£qn%xQ§ t he 20 sem conduct or
construction assenbly (23) having an upper sur ace formed of the sealing

film a sealing member; (34 e 36), \MUCCE!?)ICQ:V&; Ale o E:‘t"j!LsstJt Q;{}e of the

circunferential side surfaces of t semi conduct or con icti on assenbly

(23) and having an 25 dpper: @H&@Q%M&%ﬂr%c%u%ﬂ %{Hée@r{ﬂl f%éb%h Aé}i\ﬂh#APR

upper surface of the sem conductor construction assenbly 23

2006 97 an upper a rewliaidntgidtayersubdrati G2 goverish the upRerswsWface of
t he sem conductor construction assenbly (23) and the sealing nenber (34 or

36); and upper r ehientogheonsectfiaors fE43)ngeaeh dofonshisel fias e ,5 afer red on t he
upper insulating layer (37), and has one end electrically connected to the
pad and an ext er pdluraddryectfi on rpac feortrtdapds ed den sa nfegieen beameespenrdidng
to the sealing nmenber (34 or 36). 2. A sem conductor device according to
claimi1, 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
10 on said one surface and connected to the integrated
circuit element, a protective layer (27) which is
formed to cover said one surface of the semiconductor
substrate (24) and has openings (28) for exposing the
connection pads (25), a plurality of re-
15 interconnections (31) which are connected to the
connection pads (25), arranged on the protective layer
(27), and have pads, and a sealing film (33) covering
the protective film (27) and the re-interconnections
(31) except the pads of re-interconnections (31), the
20 semiconductor construction assembly (23) having an
upper surface formed of the sealing film;

a sealing member (34 or 36) which covers at
least one of the circumferential side surfaces of the
semiconductor construction assembly (23) and having an

25 upper surface which is substantially flush with the

upper surface of the semiconductor construction

assembly 23); and



10 wherein the sealing menber (34 or 36) covers all of the circur er;ntlal
side surfaces of the sem conductor construction assenbly (23). 3. R 2006
sem conductor device according to claim1, wherein an insulating |ayer
(26) nmade of an inorganic 15 material is formed between the sem conduct or
substrate (24) and the protective layer (27) of the sem conductor _
construction assenmbly (23). 4. A sem conductdr device according to claim 1,
wherein | ower surfaces of the sealing nenber (34 or 36) 20 and the

sem conductor construction assenbly (23) are flush with each other. 5. A

sem conductor device according. to claim .wherein t senm conduct or
construction assenbly (23) a%g%p%%ﬁLﬁ&ﬁﬂf%ﬁ%QQF%%% r(gga)f%ﬁh%% SHEhe pads

of the 25 re-int i ) ) i C tar devi.ce according to
claimi1, furt hert%(r:egrrpgﬂi S| nsgﬂzfa(locgeiedfngcﬁ}oégrsse?@]ﬁoqﬁﬂll%c orhoclodls‘e’T‘_trﬁ‘ecz%-l07rl APR

2006 98 sem conduGeinLIGNSIAUCRN @S el Y (2Rer@td the é§§%*%ngeﬂﬁﬁbﬁ;

(34 or 36). 7. A sem conductor device accordi'ng to claim e€rein t
base menmber (21) is magepaf we-heate ik o /Bt & @ oB-ufich is

sem conduct or device according to claim6, further conprising an
i nsul atingSl ayer f22ednhircitHd xgpert e ssenitaonduct,eir GATSL T Ueld ok AssRDI Y
(23) to the base nenber (21). 10 9. A sem conductor device according to
claim8, wherei gnche lssdlring isnvenned4 eor £36): Hengladdesida burdse@d rnal
connection pad contraposed in a region corresponding to
the sealing member (34 or 36).
2. A semiconductor device according to claim 1,
10 wherein the sealing member (34 or 36) covers all of
the circumferential side surfaces of the semiconductor
construction assembly (23).
3. A semiconductor device according to claim 1,
wherein an insulating layer (26) made of an inorganic
15 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 lower surfaces of the sealing member (34 or 36)
20 and the semiconductor construction assembly {(23) are
flush with each other.
5. A semiconductor device according to claim 1,
wherein the semiconductor construction assembly (23)
has columnar electrodes (32) formed on the pads of the
25 re-interconnections (31).

6. A semiconductor device according to claim 1,

further comprising a base member (21) which holds the



nmenber (34). 10. A sem conductor device according to claim9, wherein the
buri ed nenber (34) has substantially the 15 sanme thickness as a thrdkﬂésﬁms
of the sem conductor construction assenbly (23). 11. A semniconductor device
according to claim 10, wherein an insulating material (36) is filled
between the buried nunber (34) and the semi conductor 20 construction
assenbly (23). 12. A sem conductor device a@@ording to claiml, wherein
interlayer re-interconnections (39) which connect the re-interconnections
(31) of the sem conductor construction assenbly (23) and the upper 25

re-1nter connect | 9, (430, And AR iterlaver dielsct 1o | ayer (4 v on

covers the interlayer re- 1nterconnections

upper - 7 APR 20Q8:99 nfdetti@,canrnecti aps (43) and the sem conductor _
construction assenbly (23). 13. A semiconductor device according to claim

1, wherein an uppernost insdrdtdHIAE" dAA)cd SRASRANIEH + P AN san dpper
surface of the dielectric layer (41) including the upper

re-interconnecti ohsred3) texceptset hembext grnal ieonrneet ben spadstof the upper
re- interconnections (43). 14. A sem conductor device according to claim
13, 10 whérein priejsepkitignconnectiadn termnals (46) are arranged on the
external connection pads of the upper re-interconnections (43). 15. A
seni conduct or devi ce &cordisegitcenclugitmrli4levice according to claim 6,
further comprising an insulating layer (22) which fixes
the semiconductor construction assembly (23) to the
base member (21).
10 9. A semiconductor device according to claim 8,
wherein the sealing member (34 or 36) includes a buried
member (34).,

10. A semiconductor device according to claim 9,

wherein the buried member (34) has substantially the
15 same thickness as a thickness of the semiccnductor
constructicn assembly (23).

11. A semiconductor device according to claim 10,
wherein an insulating material (36) is filled between
the buried number (34) and the semiconductor

20 construction assembly (23).

12. A semiconductor device according to claim 1,
wherein interlayer re-interconnections (39) which
connect the re-interconnections (31) of the
semiconductor construction assembly (23) and the upper

25 re-interconnections (43), and an interlayer dielectric

layer (41) which covers the interlayer re-

interconnections (39) are arranged between the upper



wherein the projecting connection termnal (46) 15 includes a solder ball.
16. A sem conductor device according to claim 13, wherein electron? 06
conponents (113 or 114) which are electrically connected to the ex A
connection pads are arranged on the uppernost insulating |ayer (44). 20
17. A sem conductor device according to claim 13, wherein connection pins
(117) are arranged on the external connect Pén pads. 18. A sem conduct or
device according to claim1, further conprising electrical connection
menbers (79b, 25 79c, 84) which are electrically connected to the upper

re-interconnectiqns . . xt end thyough the seal.in er (34 or 36)
to the other sur cégé i 6N%% ﬁ%ﬁ é%é sea Fﬁﬁ“ﬁ@ UF%%gﬁ or 36). 19.

A sem conduct or @%ﬁég;dggyy dgééﬂ% ?I 18, further conprising a
re-interconnection (87) mhlc anged ‘on the other surface of the

sem conductor 5 constyryyct IAO@eaﬁ%@nawet(o%S)deaﬂd:eC%&%%%gt e ke 5:¢] ectri cal
connection menber (84). 20. A sem conductor device manufacturing nethod

conprising: arrangiengion ad hage rploate i(Al)] aa iplgunalyietry @f4) 1 semseepduct or
construction assenblies (23) each conprising a senlconductor substrate
(24), an bntegratecnciupgurt selreérent ofortmed dir ltelee rdemlegrductian substrate
(24), a plurality of connection pads (25) which are arranged on the

sem conduct or subgolade n@4ohel Sipmed cenmedieed oo etdie onst ggikat eck asipre titte

el enent, a .
external connection pads of the upper re-

interconnections (43).
14. A semiconductor device according to claim 13,
10 wherein projecting connection terminals (46) are
arranged on the external connecticn pads of the upper
re-interconnections (43).
15. A semiconductor device according to claim 14,
wherein the projecting connection terminal (46)
15 includes a solder ball.
l6. A semiconductor device according to claim 13,
wherein electronic components (113 or 114) which are
electrically connected to the external connection pads
are arranged on the uppermost insulating layer (44).
20 17. A semiconductor device according to claim 13,
wherein connection pins (117) are arranged on the
external connection pads.
18. A semiconductor device according to claim 1,
further comprising electrical connection members (79D,
25 79c, 84) whnich are electrically connected to the upper
re-interconnections (43), and extend through the

sealing member (34 or 36) to the other surface of the



protective layer (27) which is fornmed to cover the sem conductor substrate
(24) and has openings (28) for exposing the connection pads (25), -afdagr 206
plurality of re-interconnections (31) having pads and arranged on 20 the
protective layer (27), and a sealing film(33) covering the protective
film(27) and the re- interconnections (31) except the pads of re-

i nterconnections (31), the sem conductor coHdtruction assenblies (23)

havi ng upper surfaces formed of sealing 25 filnms so as to space apart the
sem conductor construction assenblies (23) fromeach other, formng an

i nsul ating | ayer .Qr .bet n t lurality of - 7 APR 2006 101 the
O hRVer S ol Fhhal veon Lheg

sem conduct or constru on asse i s )" on the base plate (21) such

that an upper surface 99f tAh%enii%%cﬁltétQQr lo@(ﬂrce( ?éﬁ:c%rrd’i@ o%&c%i% 18,

substantially flush "wi'th'the upper surfaces of the sem uctor

construct i on” assemblRs: (2¥or MY NG AN URRET dII ALY dBY S (37); on the
insul ating layer (34 or 36) and the sem conductor construction assenblies

(23) except the padsirefed her Ntere ITHRICYWMEUIORT (3D sk JRIAdIBr ON an
upper surface of the insulating I|ayer (37), upper re-interconnections (43)

whi ch have5 connecinstryadsrarnd sand 1o (98 ) aine ecioethddd e CAia @speondi ng pads
of any one of the sem conductor construction assenblies (23), so as to
arrange the 15 cedredtriigs lpacrofecti dreasmbary (@fle .of t he upper re-

i nterconnections (43) on the upper insulating |layer (37) fornmed between

t he sem conduct or corZtr udt isgmiconductor device manufacturing method

comprising:
arranging on a base plate (21) a plurality of
10 semiconductor construction assemblies (23) each
comprising a semiconductor substrate (24), an
integrated circuit element fcrmed on the semiconductor
substrate (24), a plurality of connection pads (25)
which are arranged on the semiconductor substrate (24)
15 and connected to the integrated circuit element, a
protective layer (27) which is formed to cover the
semiconductor substrate (24) and has openings (28) for
exposing the connection pads (25), and a plurality of
re-interconnections (31) having pads and arranged on
20 the protective layer (27), and a sealing film (33)
covering the protective film (27) and the re-
interconnections (31) except the pads of re-
interconnections (31), the semiconductor construction
assemblies (23) having upper surfaces formed cf sealing
25 films so as to space apart the semiconductor
construction assemblies (23) from each other, forming

an insulating layer (34 or 36) between the plurality of



assenblies (23); and cutting the insulating |ayer (34 or 36) between 20
the sem conductor construction assemblies (23) to obtain a plurality g s
sem conduct or devices each having at |east one sem conductor construction
assenbly (23) in which the connection pad of at |east any one of the _
upper re-interconnections (43) is forned on the 25 insulating |layer (36) in
a region outside the sem conductor const r uct’ on assenbly (23). 21. A

sem conduct or device manufacturing nmethod - 7 APR 2006 102 according to
claim 20, wherein in cutting the insulating |layer (36), the insulating

| ayer (36) is so ut t ai lural.ity of sem.conductor
construction assé: ies {:tf%@%go%‘zgoi‘sgé‘ﬁl‘lcg&r%ﬁgtsosrem%eql iepse ( %ﬂufoé]ctﬁﬁ ng
met hod  acor di ng 4G £LAIM20,2 Whes g warangi ng, the o s conductor
construction asser?bl I nga(ZB)( o\rll)ht he hBaseaL pr(]jlat"g)p 1)S SO as to space apart

the semi conduct ori nGARSLIMAC QR rassayr e%)( 23 dfcom@ach retiher  nalugdes 10
arrangi ng a buried nenber (34) between the sem conductor construction

assenblies (23). w23h Ahzenippeiducirdacdevicre umnweagidsndag twet hod accordi ng
to claim20, further conprising formng an uppernost insulating |ayer (44)
on the upper re I®nsitrerccommectsisemd 1(143) @8gept the connection pads of the
upper re-interconnections (43). 24. A sem conductor devi ce manufacturing
met hod according to dlcaimmg@0,arf wrdssr iconiratsimy feoram n@ 7 )prooj edtd ng
connection termnals (46) on the connection
insulating layer (34 or 36) and the semiconductor
construction assemblies (23) except the pads of the re-
interconnections (31),
10 forming, on an upper surface of the insulating
layer (37), upper re-interconnections (43) which have
connection pads and are to be connected to
corresponding pads of any one of the semiconductor
constructicn assemblies (23), so as to arrange the
15 connection pad of at least any one of the upper re-
interconnections (43) on the upper insulating layer
(37) formed between the semiconductor construction
assemblies (23); and
cutting the insulating layer (34 or 36) between
20 the semiconductor construction assemblies (23) to
obtain a plurality of semiconductor devices each having
at least one semiconductor construction assembly (23)
in which the connection pad of at least any one of the
upper re-interconnections (43) is formed on the
25 insulating layer (36) in a region outside the

semiconductor construction assembly (23).

21. A semiconductor device manufacturing method



20 pads of the upper re-interconnections (43). 25. A sem conductor device
manuf acturing method according to claim 24, wherein each of the priojegtaRnd

connection termnals (46) includes a solder ball. 26. A
devi ce manufacturing nethod 25 according to claim 20, f
cutting the insulating layer (37) and also cutting the
7 APR 2006 103 27. A sem conductor device ﬁﬁﬁﬂfacturing
to claim 26, further conprising arrangi ng another base
the base plate (21) before cutting, and after cutting t

sem conduct or
urther conprising
base plate (21). -
met hod according
pl ate (60) bel ow
he base plate (21),

5 renoving said %%§§E%%ﬁ%§§1Eg%%31Qﬁp)W@ﬁ%aﬁkﬁ%Méay¥%@?Qﬂw96ViCe

manuf act uri ng net o0 cldim erein arr

ngi ng the

sem conduct or constdiictd;on assebl ixns (23) 9ndhehase 1 Rat g dl3l); sqas to
i es f 3) *h

space apart the sem conductor "10 construction asse

fromeac

other includes autangi nd adwdied MYHen1(G34) Jretwssn dhg ct$gm conduct or
construction assenblies (23), and cutting the insulating |auer (36)

bet ween t he seni comdtctort i conSisutlliien assenbl i es (23)

i ncl udes cutting

the 15 buried menber (34). 29. A sem conductor device nmanufacturing nethod
accordi ng to cl ai m 282 .wherseimi coutctuarg 1t ke viirsu matiutg cthadery (a4 hard 36)

bet ween the sem conductor construction assenblies (23)
the base plate (2EPrd2QaBdo Alsem ¢éndudicore ide virge ngamgf
according to claim 20, further conprising renoving the

i ncludes cutting
adteur i ng met hod

semiconductor construction assemblies (23} on the base

plate (21) so as to space apart the semiconductor

construction assemblies (23) from each other includes

10 arranging a buried member (34) between the

semiconductor cocnstruction assemblies (23).

23. A semiconductor device manufacturing method

according to claim 20, further comprising forming an

uppermost insulating layer (44) on the upper re-

15 interconnections (43) except the connection pads of the

upper re-interconnections (43).

24. A semiconductor device manufacturing method

according to claim 30, further comprising forming

projecting connection terminals (46) on

the connection

20 pads of the upper re-interconnections (43).

25. A semiconductor device manufacturing method

according to claim 24, wherein each of the prcjecting

connection terminals (46) includes a solder ball.

26. A semiconductor device manufact

uring method

25 according to claim 20, further comprising cutting the

insulating layer (37) and also cutting the base plate

(21).



base plate (21) before cutting the insulating |ayer between the

sem conduct or construction assenblies (23). 31. A sem conductor dewi E&PR 2006
manuf acturi ng method 25 according to claim 30, further conprising thinning
the sem conductor substrate (24) subsequently to renoving the base plate
(21). - 7 APR 2006 104 32. A sem conductor devi ce manufacturing nethod
according to claim20, each sem conduct or cdhstruction assenblies (23)
further conprises columar el ectrodes (32) fornmed on the pads of the
re-interconnections 5 (31).

27. A semiconductor device manufacturing method
according to claim 26, further comprising arranging
another base plate (60) below the base plate (21)
before cutting, and after cutting the base plate (21),

5 removing said another base plate (60).

28. A semiconductor device manufacturing method
according to claim 20, wherein arranging the
semiconductor construction assemblies (23) on the base
plate (21) so as to space apart the semiconductor

10 construction assemblies (23) from each other includes
arranging a buried member (34) between the
semiconductor construction assemblies (23), ard cutting
the insulating lauer (36) between the semiconductor
construction assemblies (23) includes cutting the

15 buried member (34).

29. A semiconductor device manufacturing method
according to claim 28, wherein cutting the insulating
lauer (34 or 36) between the semiconductor construction
assemblies (23) includes cutting the base plate (21).

20 30. A semiconductor device manufacturing method
according to claim 20, further comprising remcving the
base plate (21) before cutting the insulating layer
between the semiconductor construction assemblies (23).

31. A semiconductor device manufacturing method

25 according to claim 30, further comprising thinning the
semiconductor substrate (24) subsequently to removing

the base plate (21).



5

~ 7 APR 2006

104

32. A semiconductor device manufacturing method
according to claim 20, each semiconductor construction
assemblies (23) further comprises columar electrodes

(32) formed on the pads of the re-interconnections

(31).



