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Technical Field
The present invention relates to a semiconductor
device and a method 6f manufacturing the same,
particularly, to a semiconductor device in which a re-
10 wiring is formed directly on one surface of a
seniconductor chip l1ike a chip size package (CsP) and a
method of manufacturing the same.
Background Art
A conventional semiconductor device called, for
15 example, a BGA (ball grid array) includes a device in
which a semiconductor chip made of, for example, an LSI
is mounted in the cehtral portion on the upper surface
of a relay substrate (interposer) sized somewhat larger
than the semiconductor chip, and connection terminals
20 formed of solder balls are arranged to form a matrix on
the lower surface of the relay substrate.
FIG. 45 is a vertical cross sectional view
exemplifying the construction of such a conventional

semiconductor device. As shown in the figure, a

25 semiconductor chip 1 includes a silicon substrate 2 and

a plurality of pump electrodes 3 made of, for example,
copper and formed on the lower surface of the silicon

substrate 2. A relay substrate 4 is equipped with a



a plurality of bunp electrodes 3 nmade of, for exanple, copper and forned
on the lower surface of the silicon substrate 2. A relay substr atleMAR;2806
equi pped with a - 1 MAR 2006 2 base film5 having a planar size somewhat

| arger than the planar size of the silicon substrate 2 of the

sem conductor chip 1. A plurality of re-wirings 6 electrically connected
to the bunp electrodes 3 of the 5 sem conduét or chip 1 are forned on the
upper surface of the base film5. The re-wirings 6 includes first
connection pads 7 arranged to correspond to the bunp electrodes 3 of the
sem conduct or chb@sﬁ,fsg@oﬁdhaﬁbﬁﬁeétPéﬁn§§d§18€aﬁpﬁﬁyééttéaFSPﬁ1éhﬁﬁtrix,
and 10 connecting lines 9 serving to elect[icallﬁ cgnngct th% Birst and
second connecti oftpaBsanagndise efirthersisicenr suPsFraGRe216% SPForned in
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substrate 4, the sem conductor chip 1 is sinply positioned first in the
central portion ggnhBetYBREpads 7 arranged to correspond to the bump
electrodes 3 of the semiconductor chip 1, second
connection pads 8 arranged to form a matrix, and
10 connecting lines 9 serving to electrically connect the
first and second connection pads 7 and 8., Further, a
circular hole 10 is formed in that portion of the base
film 5 which corresponds to the central portion of the
second connection pad 8.
15 The semiconductor chip 1 is bonded to the central
portion on the upper surface of the relay substrate 4
with an anisotropic conductive adhesive layer 11
interposed therebetween. The anisotropic conductive
adhesive layer 11 ingludes a thermosetting resin 12 and
20 a large number of conductive particles 13 contained in
the thermosetting resin 12.

In mounting the semiconductor chip 1 to the relay
substrate 4, the semiconductor chip 1 is simply
positioned first in the central portion on the upper

25 surface of the relay substrate 4 with the anisotropic

conductive adhesive layer 11 interposed therebetween.

Then, a prescribed pressure is applied to the



25 surface of the relay substrate 4 with the anisotropic conductive
adhesi ve layer 11 interposed therebetween. Then, a prescribed prleddara0s s
applied to the - 1 MAR 2006 3 semiconductor chip 1 at the tenperature at
which the thernosetting resin 12 is cured so as to achieve the bonding
bet ween the sem conductor chip 1 and the relay substrate 4. As a result,
the bunp el ectrode 3 pushes 5 away the therﬁnsetting resin 12 so as to be
el ectri- cally connected to the upper surface of the first connection pad
7 with the conductive particles 13 interposed therebetween. |n addition,
the | ower surfazembionrfecteri edhautt dF EgﬁptﬁmPgrBBHH%daFow?h%hlﬁh%pper
surface of the relay substrate 4 with_the thernosetti resin 12
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interposed therebetween. In addition, the lower
surface of the semiconductor chip 1 is bonded to the

10 upper surface of the relay substrate 4 with the
thermosetting resin 12 interposed therebetween.

In the next step, a resin sealing film 14 made of

an epoxy resin is formed on the entire upper surface
of the relay substrate 4 including the semiconductor

15 chip 1, followed by allowing a solder ball 15 to be
connected to the second connection pad 8 within and
below the circular hole 10. 1In this case, a plurality
of solder balls 15 are arranged to form a matrix
because the second connection pads 8 are arranged to

20 form a matrix. It should be noted that the solder ball
15 has a diameter larger than that of the bump
electrode 3 of the semiconductor chip 1. Therefore, in
order to avoid the mutual contact of the solder balls
15, it is necessary for the solder balls 15 to be

25 arranged such that the distance between the adjacent

solder balls 15 is larger than the distance between the

adjacent bump electrodes 3. Such being the situation,



25 arranged such that the distance between the adjacent solder balls 15 is
| arger than the distance between the adjacent bunp el ectrodes 3. ~SudHR 2008
being the situation, - 1 MAR 2006 4 where the nunmber of bunp el ectrodes 3
of the semiconductor chip 1 is increased, it is necessary to neke the
arranging region of the bunp electrodes 3 |arger than the size of the

sem conduct-or chip 1 in 5 order to obtain t Re arrangenent space required
for each of the solder balls 15. Therefore, the size of the relay
substrate 4 is made sonewhat | arger than the size of the sem conductor
chip 1. It fol | oWkerhatheeumer def PumpPseischsefesodedli Ahe peri pheral
portion of 10 the matrix arrangement of t{he solder balls 15 are _arranged
in the peripheryS®iepRISERPEORHRE br 1EniPcieas 'déchFbﬁacﬁﬁﬁegy R the
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the ani sotropic conductive adhesive layer 11 interposed therebetween. The
particular constgugyi SbSt¥eeel 1S€st RaliBesPNORhe®m Lhayekt than the size

of the semiconductor chip 1. It follows that the
solder balls 15 positioned in the peripheral portion of

10 fhe matrix arrangement of the solder balls 15 are
arranged in the periphery of the semiconductor chip 1.

As described above, in the conventional

semiconductor device in which the connection terminals
formed of the solder balls 15 are also arranged in the

15 periphery of the semiconductor chip 1, the lower
surfaces of the bump electrodes 3 of the semiconductor
chip 1 are electrically connected by the bonding method
using the relay substrate 4 having the re-wirings 6
formed thereon to the upper surfaces of the first

20 connection electrodes 7 of the re-wirings 6 of the
relay substrate 4 with the conductive particles 13
contained in the anisotropic conductive adhesive layer
11 interposed therebetween. The particular
construction gives rise to the problem that it is

25 possible for the defective connection to take place
depending on the state of the bonding. Also, it is

necessary to mount the semiconductor chips 1 one by one



25 possible for the defective connection to take place depending on the
state of the bonding. Also, it is necessary to mount the semi condulf® 006
chips 1 one by one - 1 MAR 2006 5 to the relay substrate 4 so as to nake
the manufacturing process troubl esome. The particular situation also
takes place in the case of a sem conductor device of a nulti-chip nodul e
type 5 conprising a plurality of seni conductor chips. Particularly, in the
case of a nulti-chip nodule type sen conductor device, the sem conductor
device is provided in nmany cases with chip parts such as a capacitor, an
i nductor and a resisherréebanddibsbnate 40sehaspkarBfkeehl€onduct or chi ps.

VWhat shoul d be noted is that the bonding grocess IS hendergd ngrg conpl ex
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devi ce, which pe {ively manufacturing a
T semiconductor device, the semiconductor device is

provided in many cases with chip parts such as a
capacitor, an inductor and a resistor in addition to

10 the plural semiconductor chips. What should be noted
is that the bonding process is rendered more complex if
the shapes and thicknesses of the semiconductor chips
and the chip parts differ from each other.

Disclosure of Invention

15 An object of the present invention is to provide a
semiconductor device comprising connection terminals
formed in a periphery of a semiconductor chip and
permitting electrically connecting the semiconductor
chip to a re-wiring without fail without using a relay

20 substrate and a method of manufacturing the particular
semiconductor device.

Another object of the present invention is to
provide a method of manufacturing a semiconductor
device, which permits collectively manufacturing a

25 plurality of semiconductor devices.
According to a first aspect of the present

invention, there is provided a semiconductor device



25 plurality of sem conductor devices. According to a first aspect of the
present invention, there is provided a sem conductor device - 1 MAR ?"Q\QSZU&
conprising at | east one sem conductor chip having connection pads forne
on an upper surface thereof, an insulating filmhaving at |east one | ayer
formed to cover the upper surface and a peripheral surface of the 5

sem conduct or chip, and re-wirings forned off an upper surface of the
insulating filmin a manner to be connected to the connection pads of the
sem conductor chip, wherein ai | east some of tge re-wirings include pad
portions arrangedOMRY4SEBEi 8h 6F2EheCPRsEFRLFARIEELPT] lBuﬁéVaEgperiphery
of the sem conduct or cELg. Fart?er according to_a se&ond %ﬁEethOf t he
present inventi ofiPPPREFECPSPRASYFAEHed RBt ABA"BPSTnBHGFAEELFPRGS]E an

sem conduct or device,conpri si rovi dipg S I , Lng
plurality of 15 égﬁF%SﬁauetgﬁTgth¥188cﬁ@h%§P§§ §ngléégﬁfgggg#egcgﬁnection
pads fornmed on a e u h t pl.yr

sem conduct or ch?BgQBeFHE ﬁ%%%%téggg%§%t5ﬁ90%1Eggﬁﬁgfgé?;g?é?%?ﬁgbgnehe

insulatingg filmson;apnHRRebrSEhiaceanh Egew?§§ﬁ%9|QE?mEHPbHdEHQuBBeEhe
upper surfaces of the sem conductor chips such that the insulating film

has a flat surfaggrrheenbRgtAe Phuidhtingokipai if &f mEAnwkrtBgBeON the
insulating film each of the re-wirings being connected to the connection
pad of any of theoffeteeadust ehecBbpficdBilodt pads of the semiconductor
chip, wherein at least some of the re-wirings include
pad portions arranged in a region of the insulating
10 film, outside periphery of the semiconductor chip.
Further, according to a second aspect of the
present invention, there is provided a method of
manufacturing a semiconductor device comprising
providing a base plate; mounting a plurality of
15 semiconductor chips each having a plurality of
connection pads formed on an upper surface thereof to
the base plate, the plural semiconductor chips being
mounted apart from each other; forming an insulating
film on an upper surface of the base plate including
20 the upper surfaces of the semiconductor chips such that
the insulating film has a flat surface; forming a
plurality of pairs of re-wirings on the insulating
film, each of the re-wirings being connected to the
connection pad of any of the semiconductor chips and at
25 least some of the re-wirings having pad portions
arranged in a region of the insulating film formed in

the periphery of the semiconductor chip connected to



25 | east sonme of the re-wirings having pad portions arranged in a region
of the insulating filmformed in the periphery of the sem conductor! gﬁ?ﬁmﬁ
connected to - 1 MAR 2006 7 the connection pad; and cutting the insulating
film between the adjacent sem conductor chips so as to obtain a plurality
of sem conductor devices each conprising at_| east one sem conductor chip,
the 5 insulating filmformed in the periphery of the sem conductor chip,
and a re-wiring having a pad portion arranged in the region of the

insulating film Additional objects and advantages of the invention wll
be set forth in tHhe FEFEEPIVh R ic R b Fiisi N e 1@%‘4\1%%%1%9 witimpe

obvi ous fromthe description, or may be | earned by practice of the

i nvention. The ang&esergr{ame f&&aﬁﬁ%{éess%‘l‘lq ‘fcfﬁfgﬁt(?kb]rpsr‘reﬁp b3S 1l i zed and
obt ai ned by neans . qf .the instrunentalities, and, conbinations particularly
poi nted out her 6PRIFLSY 2 F A lort bl 11 T SHBIC B nud A Sdbonpanyi ng
drawi ngs, which are_incarpor i d canst | part.  of e
speci fication, iqq%&ﬁqrsgtngqoeaﬁ)g%ar%ﬂqnt%peofs%c}ale&fgnc\%/{‘r[en O?%nc?ﬁl nd E}E)ég.'et her with

the generak descriin%gl%vrtig{gveﬂﬁpo%q: itfbe?ﬁ% %ﬁ%ﬁﬁc&’eg‘?ﬁﬁ tion of the

enbodi nents given serve to explalin e invention.
FIG 1 is a plangurBWoaWide idhid Mg fd ek Jashi ap 1Ba kg congugt or devi ce

according to a first enbodinent of the present invention,
portion arranged in the region of the insulating film.
Additional objects and advantages of the invention
will be set forth in the description which follows, and
10 in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.
15 Brief Description of Drawings

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the general description given above and the

20 detailed description of the embodiments given below,
serve to explain the principles of the invention.

FIG. 1 is a plan view showing in a magnified
fashion a semiconductor device according to a first
embodiment of the present invention;

25 FIG. 2 is a cross sectional view showing in a
magnified fashion the semiconductor device shown in

FIG. 1 along the line II-II shown in FIG. 1;



25 FIG 2 is a cross sectional view showng in a nmagnified fashion the
semi conductor device shown in FIG 1 along the line Il-11 shown i"nl MARs 2005
- 1 MAR 2006 8 FIG 3 is a cross sectional view showing in a magnified
fashion the gist portion of the initial nmanufacturing step in an exanple
of the manufacturing nmethod of the sem conductor device shown in FIGS. 1 5
and 2 ; FIG 4 is a cross sectional view showing in a magnified fashion
the gist portion of the manufacturing step follow ng the nmanufacturing
step shown in FIG 3; FIG 5 is a cross sectional view showing in a 10
magni fi ed fashi on t heFIf st3 poos ta orr@$s t$rRC HeenA ctiRY novst D ¥B1% owi ng t he

manuf acturing step shown in FIG 4;

showing in a magrdrietidhsdnahehg SioRIGH Gt ThedMamft=acktring step

follow ng the manufacturing step shown in FIG
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20 step follow ng the manufacturing step shown in
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step shown in FIG 8;
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magnified fashion the gist portion of
step following the manufacturing step

FIG. 5 is a cross sectional view

Cross sectional vi

ew showing in a
the manufacturing

shown in FIG. 3;

showing in a

10 magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 4;
FIG. 6 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 5;
15 FIG. 7 is a cross sectional view showing in a
maénified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 6;
FIG. 8 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
20 step following the manufacturing step shown in FIG. 7;
FIG. 9 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 8;
FIG. 10 is a cross sectional view showing in a
25 magnified fashion the gist portion of the initial

manufacturing step included in another manufacturing

method of the semiconductor device shown in FIGS. 1



25 magni fied fashion the gist portion of the initial nmanufacturing step
yncluded i n anot her manufacturing nethod of the sem conductor dewitMARREN
in FIGS. 1 1 MAR 2006 9 and 2; FIG 11 is a cross sectional view showing in
a. magnified fashion the gist portion of the manufacturing step follow ng
the manufacturing step shown in FIG 10; 5 FIG 12 is a cross sectional
view show ng in a magnified fashion the gis? portion of a sem conductor
devi ce according to a second enbodi nent of the present invention; FIG 13
is a cross sectional view showing in a 10 nagnified fashion the gist
portion of the samilcdhductor device shown in FIG 12; FIG 14 is a cross
sectional view showing in a nagnified fashion the gist portion,of the
manuf acturing step fbIlGewlhgifha ﬁﬁﬁﬁﬁaé?ﬁ?ﬂﬁ@aétgge§h§ WERIFEE 213; 15
FIG 15 is a cross sectional view showing in a_,nmagnifjed fash%on the'gist
wn
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device according to a second embodiment of the present
invention;
FIG. 13 is a cross sectional view showing in a
10 magnified fashion the gist portion of the semiconductor
device shown in FIG. 12;
FIG. 14 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 13;
15 FIG. 15 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 14;
FIG. 16 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
20 step following the manufacturing step shown in FIG. 15;
FIG. 17 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 16;
FIG. 18 is a cross sectional view showing in a
25 magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 17;

FIG. 19 is a cross sectional view showing in a



t.he manufacturing step shown in FIG 17; FIG 19 is a cross sectidn

showing in a - 1 MAR 2006 10 nagnified fashion the gist portion of a

sem conductor device according to a third enbodi ment of the present
invention; FIG 20 is a cross sectional view showing in a 5 magnified
fashion the gist portion of a sem conductor-* device according to a fourth
enbodi ment of the present invention; FIG 21 is a vertical cross sectional
view showi ng a sem conductor device according to a fifth enbodi ment 10 of
t he p;esgn} iRvemag@hﬁlG¢CfaQ@l¢® hereist seefFbpnl Ofi @wSSROGPAGUFACR

magni fi e ashion the gist portion for describjng.the nuf act urin
process of the s@eViehdueEordiRyite %hﬁﬂhrdiﬁm¢9g%m?&F gg Eﬁeipfgsﬁgta
cross sectional view showing in a magnified fashion the gist portion of a
senlcopductg[Cid%%Y%%té%%ording to a sixth enmbodi nent of the present

i nvention; 24 is crgss. sectional yi . i [N nif i ed
fashi on the gist porthﬁ'ogaalgeﬁi8588ﬁc%SE%aéggﬁgggggcSﬁgwﬁggpggaaseventh
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showing in a ndﬂ% Ied ion tron of a sem conductor
device according to a fourth embodiment of the present

25 magnified fashion the gist portion of the manufacturing step folg
R 8,

invention;

FIG. 21 is a vertical cross sectional view showing
a semiconductor device according to a fifth embodiment

10 of the present invention;

FIG. 22 is a cross sectional view showing in a
magnified fashion the gist portion for describing the
manufacturing process of the semiconductor device shown
in FIG. 21;

15 FIG. 23 is a cross sectional view showing in a
magnified fashion the gist portion of a semiconductor
device according to a sixth embodiment of the present
invention;

FIG., 24 is a cross sectional.view showing in a

20 magnified fashion the gist portion of a semiconductor
device according to a seventh embodiment of the present
invention;

FIG. 25 is a cross sectional view showing in a
magnified fashion the gist portion of a semiconductor

25 device according to an eighth embodiment of the present
invention;

FIG. 26 is a plan view showing in a magnified



25 device according to an eighth enbodi ment of the present inventiou' Qﬁg
26 is a plan view showing in a nagnified - 1 MAR 2006 11 fashion al AR
sem conductor device according to a ninth enbodinent of the present
invention;, FIG 27 is a cross sectional view showing in a magnified
fashi on the sem conductor device shown in ﬁ FIG 26 along the line
XXVIT-XXVI1 shown in FIG 26; FIG 28 is a }oss secti onal view showing in
a magnified fashion the sem conductor device shown in FIG 26 along the
line XXVIT1-XXVIIlI shown in FIG 26; FIG 29 is a crqss sectional view
showing in a 10f#BGAPRI @dSPRSAPBAUERET g8V LE6r AFERYFASPId Scfi BtR§t he
initial nanufacturing,steg i ag exanpl e _of the_.manufacturing nmethod of

t he seni conduct oP™aedLEEn h8£mt PnPEPESNL26NVERLAIRR 28: FIG 30 is a cross
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fashion the gist portron o ?he manuf acturing step follow ng the

manuf acturing step shews,ipgFhG 23kroshl Gectddn®la vilkds $he@ahigonal avi ew
showing in a magnified fashion the gist portion of the nmanufacturing
magnified fashion the semiconductor device shown in
FIG. 26 along the line XXVIII-XXVIII shown in FIG. 26;
FIG. 29 is a cross sectional view showing in a
10 magnified fashion the gist portion for describing the
initial manufacturing step in an example of the
manufacturing method of the semiconductor device shown
in FIGS. 26, 27 and 28;
FIG. 30 is a cross sectional view showing in a
15 magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 29;
FIG. 31 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 30;
20 FIG. 32 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 31;
FIG. 33 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
25 step following the manufacturing step shown in FIG. 32;
FIG. 34 is a cross sectional view showing in a

magnified fashion the gist portion of the manufacturing



25 step followi ng the manufacturing step shown in FIG 32; FIG 34 is a
cross sectional view showing in a magnified fashion the gist portrbh'ﬁ@ 0B
manufacturing - 1 MAR 2006 12 step follow ng the manufacturing step shown
in FIG 33; FIG 35 is a cross sectional view showing in a magnified
fashi on the gist portion of the nanufacturiqg step follow ng the

manuf acturing step shown in FIG 34; 5 FIG2 36 is a cross sectional view
showing in a magnified fashion the gist portion of the manufacturing step
foll owi ng the manufacturing step shown in FIG
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PO R G 37 egert0d R ESEnd rErt et Pioludh Bt hafgeas Sl pRgTn

ew showng I1n a magni 11

fashion the gist ort%o lﬁ%&i%%ﬂ%g&gﬁﬁ%igggi?gt§@e$ogﬂ1%ngnthgg, 34;

: e
manuf act uri ng st®p*Bh a cross sectional view

showing in a magnifie ashion_t he_.gj k f enl i
( : QRdyctiar a device
accordlngq?o a tenth g%%od?ﬁeg %fC?hggp?gég%?ﬂagov?ﬁseﬁ??onggFlG.a41 i; a

em conduct or - AN TEE ReRor e he o IR gt ene h enbod: mon: o7 the. presant
I nvemtion; step following the manufacturing step shown in FIG. 35;

FIG. 37 is a cross sectional view showing in a

magnified fashion the gist portion of the manufacturing
10 step following the manufacturing step shown in FIG. 36;

FIG. 38 is a cross sectional view showing in a
magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 37;

FIG. 39 is a cross sectional view showing in a

15 magnified fashion the gist portion of the manufacturing
step following the manufacturing step shown in FIG. 38;

FIG. 40 is a cross sectional view showing in a
magnified fashion the gist portion of a semiconductor
device according to a tenth embodiment of the present

20 invention;

FIG. 41 is a cross sectional view showing in a
magnified fashion the gist portion of a semiconductor
device according to an eleventh embodiment of the
present invention;

25 FIG. 42 is a cross sectional view showing in a
magnified fashion the gist portion of a semiconductor

device according to a twelfth embodiment of the present



25 FIG 42 is a cross sectional view showing in a magnified fashiontti® oo
gl st portion of a sem conductor device according to a twelfth enbodi nent

of the present 13 invention; FIG 43 is a cross sectional view showing in
a.magni fied fashion the state that a plurality of sem conductor devices
are nounted in a lamnated 5 fashion to a 5FCUIt substrate; FIG 44 is a
cross sectional view showing in a nagnifieg fashi on anot her exanple for
nmounting a plurality of sem conductor devices in a lamnated fashion to a
circuit substrate; and, 10 FIG 45 is a cross sectional view showing in a

magni fi ed f ashi of'%eBBAQBAt i onal semi conductor device. Best Mode for

Carrying Qut the In First Enbodi nent,) FIL.G_ .1 I
showi ng a seniconduzfgﬁlon gé§r§e058€%r&ﬁﬁ§1@83&-Nlﬁﬁzﬁgﬁﬁﬁﬁﬁﬂéﬁleg@ t he

pr esent |nvent|o%9ni 9?§|?h|§l885 3g§t%e%h'%”%'p&h?glﬁk9”%f the Iine

I1-11 shown in FI' 1-"8nd“2Par'e equal to each
other in the si ZSeHEaSﬁ&DetB‘E”’BSB %st Q? E%x%@“%or 9ok fated0 The
sem conduct or device conpri ses base pl at havi ng a square pl anar

shape and grade Ofasﬁ?&nefangl@1rcﬁlﬁe§thEE%E% a metal plate or glass
plate. An adhesive layer 22 nmade of, for exanple an adhesive, an

adhesi ve sheet or a deyll.eqqoaked a¢hes wediaRmals A% anmedren ibhe entire
upper surface of the base plate

magnified fashion another example for mounting a
plurality of semiconductor devices in a laminated
fashion to a circuit substrate; and

10 FIG. 45 is a cross sectional view showing in a
magnified fashion a conventional semiconductor device.

Best Mode for Carrying Out the Invention
(First Embodiment)
FIG. 1 is a plan view showing a semiconductor

15 device according to a firsf embodiment of the present
invention, and FIG. 2 is a cross sectional view along
the line II-II shown in FIG. 1. 1In this case, FIGS. 1
and 2 are not equal to each other in the size of each
member of the semiconductor device.

20 The semiconductor device comprises a base plate 21
having a square planar shape and made of, for example,
a resin plate, a metal plate or glass plate. An
adhesive layer 22 made of, for example, an adhesive, an
adhesive sheet or a double-coated adhesive tape is

25 formed on the entire upper surface of the base plate

21. The lower surface of a silicon substrate 24 of a

substantially square semiconductor chip 23 sized



21. The lower surface of a silicon substrate 24 of a substantially square
sem conductor chip 23 sized - 1 MAR 2006 14 sonewhat smaller t han™ tTh¥AR 2808
plate 21 is nounted on the central portion of the upper surface of the
adhesi ve | ayer 22. The semiconductor chip 23 includes a plurality of 5
connection pads 25 made of, for exanple, ahym numand nounted to the upper
peripheral portion of the silicon substrate 24, an insulating film 26 made
of an inorganic material such as silicon oxide and fornmed to cover the

connection pad 25 e t th t.ral i . i
and to coverIo thesoé??i(wﬁf% lceergﬁﬁ}a%g&geft Ih%)eﬂsee it%aoge e Lomaatian qrd 25

I con substrate 24, and an

open portion 27c%ﬁr rercgéjng&lt g)g)%soq{ (;aotft ng, d i%ﬁg%ﬁgﬂfa@é‘@ﬁiﬂ% the central

portion of the ronp he ou 15 The adhesive | ayer 22

is nmade of a re%éhé§¥§eif% dengrally known to the art as a die-bond
material such as an epoxyk?e5|n or a polyimde resin and serve to permt

the seni conductor chip,23;40; BoHORESE &0 N3 Desruddate lurhieihtyhef

sem conductor chip 23 is 20 pressurized under heating. A first insulating

film3l npde ofcaih ¥t 4B e13 ahaddidE At ol estanipslee oraamiepoxgrdased
resin is fornmed on the entire upper surface of the adhesive IayefMZZ

i ncl udi ng the sefdwonsluci®rthehigpe3 marciphdid ] tiver uppero S utiacet biceme
first 25 insulating film31 is planarized. In this case, an
substrate 24, an insulating film 26 made of an
inorganic material such as silicon oxide and formed to
cover the connection pad 25 except the central portion

10 . of the connection pad 25 and to cover the entire upper
surface of the silicon substrate 24, and an open
portion 27 formed in the insulating film 26 for
exposing the central portion of the connection pad 25
to the outside.

15 The adhesive layer 22 is made of a resin that is
generally known to the art as a die-bond material such
as an epoxy resin or a polyimide resin and serve to
permit the semiconductor chip 23 to be bonded to the
base plate 21 when the semiconductor chip 23.1is

20 pressurized under heating. A first insulating film 31
made of an organic material such as polyimide or an
epoxy-based resin is formed on the entire upper surface
of the adhesive layer 22 including the semiconductor
chip 23 such that the upper surface of the first

25 insulating film 31 is planarized. 1In this case, an

open portion 32 is formed in that portion of the first

insulating film 31 which corresponds to the open



open portion 32 is formed in that portion of the first insulating fgln131
whi ch corresponds to the open - 1 MAR 2006 15 portion 27 of the - 1 MAR 2006
sem conductor chip 23. Also, a first wunderlying netal |layer 33 is forned
to extend fromthe upper surface of the connection pad 25 exposed to the
out si de through the open portions 27, 32 to 5 prescribed portion on the
upper surface of the first insulating'filn% 1. Further, a first re-wiring
34 is fornmed on the entire upper surface of the first underlying netal

| ayer 33. A second insulating fil m35,made of an or.gani.c mat erial__such
as pol yi m de or BﬂrEbBRyg as dtbﬁs?ﬁmﬁ§° SEred 8% h Bént%agodpﬁe §Siface

of the first | l.at i film31 including.the fi -\

Chat "the.upper_ sORPAELVERS: HEMEEceRdetedr g nR SEUERI in BT 1,
i's case, an opgn _por [ [ h [ i

re-wiring 34 iﬁSPﬁggsééggaé?ngglE?Fn%%gﬁgﬁkgghmﬁ%gﬁgFi%é X %ggQ?rgﬁ%Sthe

connection pad 25.p( 140 Lhecoad RAL! bBan Au32iods GOnG Wader|ying metal

| ayer 37 is forne 0 exten romthe upper surface of the first re-wiring

34 20 exposed topthg-pubaldpotRieugbnt Q%eOQ%@eaorswr@ac%ﬁ o0 tHee @l st |
prescri be portion on the upper surface of the second insulating film35. A

third insulati ngiﬁbh%&@ngademf 3an orgather,mat @iralt swchiasngolsyi risde or
_an epoxy-based resin is 5 fornmed on the entire upper surface of the
second formed on the entire upper surface of the first
underlying metal layer 33.
A second insulating film 35 made of an organic
10 material such as polyimide or an epoxy-based resin is
formed on the entire upper surface of the first
insulating film 31 including the first re-wiring 34
such that the upper surface of the second insulating
film 35 is planarized. In this case, an open portion
15 36 is formed in that portion of the first re-wiring 34
in the second insulating film 35 which is shifted from
the connection pad 25 or in the pad portion. Also, a
second underlying metal layer 37 is formed to extend
from the upper surface of the first re-wiring 34
20 exposed to the outside through the open portion 36 to
reach a prescribe portion on the upper surface of the
second insulating film 35.
A third insulating film 39 made of an organic
material such as polyimide or an epoxy-based resin is
25 formed on the entire upper surface of the second
insulating film 35 including the second re-wiring 38

such that the upper surface of the third insulating



insulating film 35 including the second re-wiring 38 such that the upper
surface of the third insulating - 1 MAR 2006 16 film39 is pl anari zed MAR2006
this case, an open portion 40 is formed in that portion on the second
re-wiring 38 of the third insulating film39 which is shifted from the
open portion 36 or in the pad portion. Asq, a 5 solder ball 41 is forned

wi thin and above the open portion 40 so as to be electrically connected to
the pad portion of the second re-wiring 38. As showmn in FIG 1, a

plurality of solder balls 4 tg . f ix. 10 Ji.]
ihrrpo[)t ant }‘or th&%?aﬁ%rf%iéeaarg%%é Pgte a?Jesc?é?%a aarttrf:’c}%c()eer% ]psoulﬁ%(%:rz) of
the base plate 21 . to b | arger t.h i ]

chip 23. Were %%el%ag%r%ef t HZEh% é%%%rfgo%e@{%ﬁ%%?%@eer%gﬁ con ﬁ% 8;

chip 23, i1 15 popsiil e 40 ke dher Ao o (ag0i a1 £ 20k o olptheesopslgy Dal s

41 | arger than t anar  size o0 sem conductor chip 23 so as to

i ncrease the arr i i - t b
that, even if th@%u er? %@tﬂ%j 30651 ¢ Qieztz‘é'ciisﬁﬁﬂ@:{on, alABso ) tafol l ows

connecti on pads ncl uded in the

sem conduci or chip @0 23215 ANCi£aSmed twith DOSHA! £od e SEe tderar r angi ng
pitch and size of the solder balls 41 as desired so as to ensure the

reliability of therbondi 5g.sdnglertd hee €lectmbéantescomiedeadttd hehsol der
_balls 41 in the outernost periphery anong the solder balls 41 arranged 25
to forma matri xpa&d epPposion onedtled onecdie vetwiring 38. As shown in
FIG. 1, a plurality of solder balls 41 are arranged to
form a matrix.

10 It is important for the planar size (area of the
rectangular upper surface) of the base plate 21 to be
larger than the planar size of the semiconductor chip
23. Where the base plate 21 is sized larger than the
semiconductor chip 23, it is possible to make the

15 arranging region of the solder balls 41 larger than the
planar size of the semiconductor chip 23 so as to
increase the arranging pitch and the size of the solder
balls. It follows that, even if the number of
connection pads 24 included in the semiconductor chip

_20' 23 is increased, it is possible to set the arranging
pitch and size of the solder balls 41 as desired so as
to ensure the reliability of the bonding. Under the
circumstances, at least the solder balls 41 in the
outermost periphery among the solder balls 41 arranged

25 to form a matrix are positioned along the outer
circumference of the region corresponding to the

semiconductor chip 23.



circunference of the region corresponding to the sem conductor chip,?2 -

1 MAR 2006 17 An exanple of the method of manufacturing the sem con u@%%@ms
device shown in FIGS. 1 and 2 will now be described. In the first step as
shown in FIG 3, prepared is a substrate capable of including a 5

plurality of base plates 21 shown in FIG 2,-said substrate being
hereinafter referred to as "base plate 21" for the sake of convenience. An
adhesive layer 22 nmade of a die-bond nmaterial is formed on the entire

upper surface of the base pla 21. t hi , t hesi I
is prepared by dispos%ﬂgeégﬂPLgb8 dthghgs%%ﬁégé%opagﬁg%gﬁggﬁgahéﬁgr?gﬁrsﬁgh

as an epoxy- based resin Lm de- L b
and heating tho draieoniEhel B8utLE PEoURTE, FRESH 2 b chaar fotbes

bonded to the b 21 15, upd pLexpskenahbyncyrhedrat a
Al ternatively, ?%%sg%gégdbla%% Eggigigggtégggﬁ%% ghgig-gonglﬁétg?ial by a

sui tabl e nethod AS42i $PhNs 68t FRge"BLPAB1 e80 £PE hBLLBINGERNOd Or a
transfer nethod,ﬁ#%$?omed ﬁy drying the rgsultant coating gg as to form

the adhesiye 20 ﬁﬁyﬁélziﬂ% brdssskhg1peesi gul showhatia, Fibe gemsaidonduct or
chip 23 is disposed on the adhesive |ayer 22 and pressurized under heating

so as to provisiomestyatéi Keing Repetnadteroretbrped3tboashébadkepilueel ayer
_22. Then, the adhesive layer 22 is cured so as to permt 25 the |ower
surfaces of the 3iticon shbstaktesf2donfenlience. An adhesive layer 22
made of a die-bond material is formed on the entire
upper surface of the base plate 21. 1In this case, the
10 adhesive layer 22 is prepared by disposing a die-bond
sheet made of a die-bond material such as an epoxy-
based resin or a polyimide-based resin on the base
plate 21 and heating the die-bond sheet so as to allow
the die-bond sheet to be bonded to the base plate 21
15 under a provisionally cured state. Alternatively, the
base pléte 21 is coated with a die-bond material by a
suitable method such as a spin coating method, a
printing method or a transfer method, followed by
drying the resultant coating so as to form the adhesive
20 layer 22. Under the particular state, the semi-
conductor chip 23 is disposed on the adhesive layer 22
and pressurized under heating so as to provisionally
fix the semiconductor chip 23 to the adhesive layer 22.
Then, the adhesive layer 22 is cured so as to permit
25 the lower surfaces of the silicon substrates 24 of the
semiconductor chips 23 to be respectively bonded to a

plurality of prescribed portions on the upper surface



sem conductor chips 23 to be respectively bonded to a plurality of
prescribed portions on the upper surface 1 MAR 2006 18 of the base plMNRe2006
21. In the next step, a first insulating film31 nade of an organic
material such as polyinmde or an epoxy- based resin is forned on the entire
upper surface of 5 the adhesive |ayer 22 i udi ng the upper surfaces of
the plural sem conductor chips 23, as shownin FIG 4. It is possible to
Sgploy a known coating netgod for formng the first insulating film31. In
is case, it is_recomrendable to. enploy a spin coating nethod or a 10 die
coating nethod alfatlesPraplR %B%t?ﬁg ne¥hod.pln t he cgse of enploying a

spin coating method gl Lgul (el Srgpct hngmatetlalybe: o' poed L' glagn o

suitable regions on nd/ or m conduct of C

23, and the base_pl eog&§§§cﬁ§g€%§gai55 éhtgsp§éF%§%%g% gptgﬁee§g£§aces of

t he sem conduct or™ chi ps a e 1nsulating et ween t

adj acent seni conguctar (6B RS 23cbonba AVERETelt Lhet ibpedl sueoate ngs.

mat eri al. Then, e coating material is dried, an open portion 32

is formed dy a 2Phphohnkitiheolaphy et hRd1iaihfathpoibhep ohrtheefi st
insulating film 31 which corresponds to an open portion 27 of the

seni conduct or chiRe2giuther ebyitéentudgothehipsrss, i asubhdwngifi FIG314.
_Alternatively, in the case of enploying a die coating nethod, a slot die
capabl e 25 of ejettisgpasdibleoadi agphayeai Rhosnckedt bygamptihpdi Sor

forming the first insulating film 31. 1In this case, it
is recommendable to employ a spin coating method or a

10 die coating method as a desirable coating method. In
the case of employing a spin coating method, a liquid
die coating material is dripped first onto suitable
regions on the adhesive layer 22 and/or the
semiconductor chip 23, and the base plate 21 is spun so

15 as to permit the entire surfaces of the semiconductor
chips 23 and the insulating film 22 between the
adjacent semiconductor chips 23 to be covered with the
die coating material. Then, the die coating material
is dried, and an open portion 32 is formed by a

20 photolithography method in that portion of the first
insulating film 31 which corresponds to an open portion
27 of the semiconductor chip 23, thereby forming the
first insulating film 31. Alternatively, in the case
of employing a die coating method, a slot die capable

25 of ejecting a die coating material sucked by a pump is

scanned so as to cover the entire surfaces of the

semiconductor chips 23 and the adhesive layer 22



scanned so as to cover the entire surfaces of the sem conductor c %ﬁ
and the adhesive |layer 22 1 MAR 2006 19 positioned between the adjacgﬁﬁ 06
sem conductor chips 23 with the die coating naterial, followed by formng
the open portion 32. Further, it is possible to enploy a screen printing
met hod as another desirable nmethod for 5 forging the first insulating film
31. In the case of enploying the screen printing nethod, the printing is
performed in a manner to pernit the open portion 32 to be formed in a

t d 7
gﬁ?bslgg cigrg?ﬁgg goéé |cular ?htggﬁ 2§%ﬁ{beg&ﬂ%g%%hﬂgl§ %g%gggtor

si bl e

to formthe fi rsktl'tﬂs%h%t 'd'l% ﬁ% In%ht%rsl%qél o R qbduecgl gﬁp% SEHef aces

of the sem conduc chi aces bet wee acent

sem conduct or Chb9§n2§o§t&%nt h@t t heyftipfett, i rtsmsatpdsqsﬂbiélﬂdﬂe%{lp dyusa
formed has a flat upper surface, it is p055|ble to bond all sem conductor

chips 23 to the BageenPbali®tdhoWirtdidld fad) landthedt diys a1y Mdtidd for
insulating filmuniformy and in a manner to have a flat upper surface, it

i s desirabbe for fbraisgnitbenducisar ielsula2Iin@Eiflm (Fve darsrd dd¥ekness.
Particularly, it is desirable for the sem conductor chip 23 to have a
t hi ckness of 20 eaploydmg ttheuglk rdeam tohiickness refthddy Semippdmduictorischi p
23 is not particularly limted in the present invention. Incidentally, it
i s possible 25 nperforiedmimhe framgteri Aoulperimig filen@Perompatid amppst to
be formed in a position corresponding to the open
portion 27 of each of the semiconductor chips 23.

10 Since the particular methods described above make it
possible to form the first insulating film 31 in a
solid form on the upper surfaces of the semiconductor
chips 23 and on the surfaces between the adjacent
semiconductor chips 23 such that the first insulating

15 film 31 thus formed has a flat upper surface, it is
possible to bond all semiconductor chips 23 to the base
plate 21 without fail. In order to form the insulating
film uniformly and in a manner to have a flat upper
surface, it is desirable for the semiconductor chip 23

20 to have a small thickness. Particularly, it is
desirable for the semiconductor chip 23 to have a
thickness of 20 to 70 um, though the thiékness of the
semiconductor chip 23 is not particularly limited in
the present invention. Incidentally, it is possible

25 not to form the first insulating film 31 on the upper

surface of the semiconductor chip 23 and to form the

first insulating film 31 on only the surface positioned



surface of the sem conductor chip 23 and to formthe first insulating film
31 on only the surface positioned 1 MAR 2006 20 between the adjacentMAR 2006
sem conductor chips. In this case, the adhesive |ayer 22 alone pernts
each of the sem conductor chips 23 to be bonded to the base plate 21,
with the result that it is possible for thggdonding 5 strength between each
of the sem conductor chips 23 and the base plate 21 to be rendered
insufficient. In the next step, a netal layer forming a plurality of first

under |l ying netal |ayer 3 i d tal J i i /

?s "fidr st éLg undfé‘?'ti‘%‘?{gf%ﬁ as(%i %@%9@3%I¥lor Iﬁ%&%ﬁgcﬂcﬁg%{)z\%%%hn{g ° |r gd te
ormed on the upper s ce ' : '

t hrough the open""p OT 1 :J%rheg dﬁa%%‘pg%%%%%ho%zéljﬁ&@ﬁ@fﬁh% ﬁfs{ﬁlé)m ot de
under | yi ng net a'selﬁf%cg{n%%é%csp Oeipd B sidgle h%]&l/&éd std usdinsadorpmek of a 15

copper | ayer al one y a sputtering nethod, or to be of a lamnate

structure includging @i ¢Mithditoahayerna®fit fos ¥eembes téf aramdmdiregd by
a sputtering nmethod and a copper |ayer forned by a sputtering nmethod on

the thingilmlayesngfh botweRPien &f tiee uemTbdsdust@0 el o the aabe
with a second underlying netal layer 37 referred to herein later. In the
next step, a plathegpassislate! 2l Stoilse femaededninsief fhpeentsurface of the
_first underlying netal layer 33, followed by patterning the resist film25
51. The pl ating resisInfthe Béxtsspeapi eanedtalichayant forming a
plurality of first underlying metal layers 33, said
metal layer being hereinafter referred to as “first
10 underlying metal layer 33 for the sake of convenience,
is formed on the upper surface of the connection pad 25
exposed to the outside through the open portions 27 and
32. It is possible for the first underlying metal
layer 33 to be of a single layer structure formed of a
15 copper layer alone formed by a sputtering method, or to
be of a laminate structure including a thin film layer
of, for example, titanium formed by a sputtering method
and a copper layer formed by a sputtering method on the
thin film layer of, for example, titanium. This is
20 also the case with a second underlying metal layer 37
referred to herein later.
In the next step, a plating resist film 51 is
formed on the upper surface of the first underlying
metal layer 33, followed by patterning the resist film
25 51. The plating resist film 51 is patterned such that

an open portion 52 is formed in that portion of the

plating resist film 51 which corresponds to the region



an open portion 52 is fornmed in that portion of the plating resist ff'MKh%ﬁU
whi ch corresponds to the region - 1 MAR 2006 21 for formng a first 6
re-wiring 34. After the patterning step, the first re-wiring 34 is forned
on the upper surface of the first underlying netal layer 33 within the
open portion 52 of the plating resist film$l by 5 neans of an

el ectroplating of copper with the first underlying netal |ayer 33 used as

a plating current passageway ﬁﬁter fornation of the first re-wiring 34,

the plating res ||n1$9rgtf9% g OLEr1E hgued Aty o 3t§%”§%EQ%ﬂ4Iig

undesired portio °5f Thet y|n tal 'l ayer ans

etohing wiih theslipsthe- cbeingedgivsed 2 asr%lfmreg %bY:heA%lp%erreSUH

the first under ayer iS Feft unrenoved only below the

first re-wring r£8se SQ?V‘@hl—:”fﬂrg’t ﬁndé%\l&/@ntghﬁe%@it 154eR, 33 $AEPNG
insulating film e an organic matefial” such as polyimde or an

epoxy- based reStHelépéﬁrﬁsthBnt he entiche puatasg ebstke ffillkstl msul ating
film31l including the first re-wiring 34, as showmn in FIG 6. It is also

possi bl e t® enpl g¥ar9 arsghneteatipplaethgdodr cappetreen thr ithts rfg rset hod f or
formng the second insulating film35. The upper surface of the second
insulating film@hdéeslflial, mabhdl anyeped3pasedons3é ipdatdnghaturperntt on of
the second insulating film 35 which corresponds to the pad portion 25 of
the first re-w rpags8gewdaiien, a netal |ayer formng
After formation of the first re-wiring 34, the
plating resist film 51 is peeled off, followed by

10 removing the undesired portion of the first underlying
metal layer 33 by means of etching with the first re-
wiring 34 used as a mask thereby. As a result, the
first underlying metal layer 33 is left unremoved only
below the first re-wiring 34, as shown in FIG. 5.

15 In the next step, a second insulating film 35 made
of an organic material such as polyimide or an epoxy-
based resin is formed on the entire surface of the
first insulating film 31 including the first re-wiring
34, as shown in FIG. 6. It is also possible to employ

20 a spin coating method or a screen printing method for
forming the second insulating film 35. The upper
surface of the second insulating film 35 is flat, and
an open portion 36 is in that portion of the second
insulating film 35 which corresponds to the pad portion

25 of the first re-wiring 34. Then, a metal layer forming

a second underlying metal layer 37, said metal layer

being hereinafter referred to as “a second underlying



a second underlying netal |layer 37, said netal |ayer being herei

referred to as "a second underlying - 1 MAR 2006 gz net al ?ayere3$?f&ﬁé2ms
formed on the entire surface of the second insulating film35 inclhding
the pad portion of the first re-wiring 34 exposed to the outside through
the open portion 36. 5 In the next step, aplating resist film5b3 is
formed on the upper surface of the second underlying netal |ayer 37

foll owed by patterning the plating resist film53. In this case, an’open

portion 54 is forned in that portiop of th [ [ '
whi ch corr espond€&at tW?’égt%an' fHF ?%?W%gg%p@g%:)%gtHreéel-%&ﬁén%éngg? t]r%én,

the second re-wirin ?iééugfﬁﬂﬁﬁ {ﬁﬂntyg HRPEIqa B Fece ©id Lher sRsoNsE

under | yi ng met alS€% e open portion 54 of the plating

resist film53 b%bagfgfs fréﬂwggfﬁér9hyé§§09é§t£@9t@é det sopperhwblidh t he

second underlyin ayer ed as a plating current passageway

t heret hrough. Af ata R e second re-wri 38 i
F gL éﬁéﬁ??@% 8he ng 38, the plating

resist filmb53 iS pe |l oned by renoving the undesired portion

of the segpnd underl yiRg+RE ABkEl skaper a3plbyinganssbdbtefching3wt
d sh the
second re- wring used as a mask the?eby. As a result, the segond

underlying nmetal faxed Sf tBel @ppeunsenbaed ofil fhbebewond henderbying
36 hmde 25 of ane0sDADRgernoRs | Abliaohdabyppbytarténer tan BpORRS
yppeyteardéner the Bpakynd

resist film 53. In this case, an open portion 54 is
formed in that portion of the plating resist film 53

10 which corresponds to the region for forming a second
re-wiring 38. Then, the second re-wiring 38 is formed
on the upper surface of the second underlying metal
layer 37 within the open portion 54 of the plating
resist film 53 by means of an electrolytic plating of

15 copper with the second underlying metal layer 37 used
as a plating current passageway therethrough.

After formation of the second re-wiring 38, the
plating resist film 53 is peeled off, followed by
removing the undesired portion of the second underlying

20 metal layer 37 by means of etching with the second re-
wiring used as a mask thereby. As a result, the second
underlying metal layer 37 is left unremoved only below
the second re-wiring 38, as shown in FIG. 7.

In the next step, a third insulating film 39 made

25 of an organic material such as polyimide or an epoxy-

based resin is formed on the entire upper surface of

the second insulating film 35 including the second



based resin is forned on the entire upper surface of the second insulating
film35 including the second - 1 MAR 2006 23 re-wiring 38 by a spi n icHAR 20
met hod or a screen printing nethod, as showmnm in FIG 8. In this case, the
upper surface of the third insulating film39 is flat, and an open portion
40 is formed in that portion of the 5 thir§§ nsulating film 39 which
corresponds to the pad portion of the second re-wiring. Then, a solder

ball 41 is formed within and above the open portion 40 so as to be

connec;ed to the pad portion of the second re- wiring 38._ 1 r
formation of th&Ssoiidembald 1 2 £SHHhiTRa n%t’?%@?%?eogoansg%ﬁ%g of three

insulating filns rﬁﬁmtggf[ ?%]}H%ghgadiags ecfiui{ﬁ/eil{ aygr %2 anﬂnt@kgié)gtg%@,l a&getZ(lj

iscut in a red sem conduct or” chi ps SO a

obtain a pluralit oe?"f dszl%e/_ngaccoe{lﬂo%tﬁ{e qfrgiiclf i lt%tgiﬁc?of‘.’[‘lﬂlni@' G5 rilagnd 2.

In the sem cond ice us manu ured, irst underlying neta

| ayer 33 connect tg t Ll Ofh s t i C roghtpe21
5% L9, 4%292%3%?ﬁ§ﬁ Y Réathe seft ceRetLdRro £t Re

and the first re-wrin e sputtering method 20 and the

el ectropl ating r@{ﬂgﬂ-idghkfa@- #:en SPE ok chineer tadpenaet eb tiyepad?

connected to the pad portion of the first re-wiring 34 and the second
re-wiring 38 an® ordedbidessduid efé-ngi neidiod Binenf he sbkéerdphaling

_method. It follows that it is possible 25 to ensure the electrical
connection bet wegn tdeformed within and above the open portion 40 so as
| to be connected to the pad portion of the second re-

wiring 38.

10 After formation of the soldef ball 41, a laminate
structure consisting of three insulating films 39, 35,
31, the adhesive layer 22 and the base plate 21 is cut
in a region between the adjacent semiconductor chips 23
so as to obtain a plurality of semiconductor devices as

15 shown in FIGS. 1 and 2.

In the semiconductor device thus manufactured, the
first underlying metal layer 33 connected to the
connection pad 25 of the semiconductor chip 21 and the
first re-wiring 34 are formed by the sputtering method

20 and the electroplating method. Likewise, the second
underlying metal layer 37 connected to the pad portion
of the first re-wiring 34 and the second re-wiring 38
are formed by the sputtering method and the
electroplating method. It follows that it is possible

25 to ensure the electrical connection between the
connection pad 25 of the semiconductor chip 21 an

the first re-wiring 34 and the electrical connection




connection pad 25 of the semiconductor chip 21 an the first re-wTiln¢AR32006
and the electrical connection 1 MAR 2006 24 between the first re-wiring 34
and the second re- wiring 38. It should also be noted that, in the

manuf acturing nmethod according to the first enbodiment of the present 5
invention, a plurality of sem conductor chi 23 are arranged on a
prescribed plural portions on the adhesive 1ayer 22 fornmed on the base
plate 21, and the first to third insulating fiInB 31, 35, 39, the first

and second underlying netal layers 33 S
re-wirings 34, §§&ﬂé¥QrﬁP% %%gttﬁﬁI@99ﬁﬁg ? éh% e:y(forned on the

pl ural sem’conduotorr1 ps 23, followed by cuttlng the base plate 21 so as
to obtain a pIurﬁﬁ*;ﬁ sem conduct or devices. The particular

manuf act uri ng net hod P@r@géélélgpébfg%ng tbe gﬁaganyﬁa@ﬁgrm@gupé@@@ﬁﬁng
Al so, the manufacturing process can ?urther sinplified because a

plurality of sgﬁgrﬁﬁ&ﬂ%&sr&ﬂa@%@?t% © 1 £905656@Thd w0 hema iesée

base plate 21. If the outer size of the base plate 21 is nade

constant, sthe trapsderisyst£m bara P20 Peo £osamityndtictézechiwgazdiless of the
outer size of the seniconductor device to be nmanufactured. Another exanpl e

of the nethod ofarmemgadter i 0ot decr Head cphdrel opodeildre ehowme in FI GS. 1
~and 2 will now be described. In the first step, prepared is a base plate
25 structure inddisisigvanbiper 22asfophed eonStherbese aplate 21, and the
first to third insulating films 31, 35, 39, the first
and second underlying metal layers 33, 37, the first
10 and second re-wirings 34, 38 and the solder balls 41
are collectively formed on the plural semiconductor
chips 23, followed by cutting the base plate 21 so as
to obtain a plurality of semiconductor devices. The
particular manufacturing method permits simplifying the
15 manufacturing process. Also, the manufacturing process
can be further simplified because a plurality of
semiconductor chips 23 are transferred together with
the base plate 21. Further, if the outer size of the
base plate 21 is made constant, the transfer system can
20 be commonly utilized regardless of the outer size of
the sémiconductor device to be manufactured.

Another example of the method of manufacturing the
semiconductor device shown in FIGS. 1 and 2 will now be
described. 1In the first step, prepared is a base plate

25 structure including another base plate 55 formed of a

transparent resin plate transparent to an ultraviolet

light or a glass plate, and an adhesive layer 56 formed



transparent resin plate transparent to an ultraviolet |light or a g
pl ate, and an adhesive |layer 56 fornmed - 1 MAR 2006 25 of an adhe§itga®h€@§
that can be cured upon irradiation wth an ultraviolet |ight and bonded to
the entire upper surface of the base plate 55, said adhesive sheet being
not cured in this stage, as well as the bage 5 plate 21 and the adhesive

| ayer 22 that are bonded to the upper sur?gce of the adhesive |ayer 56.
Then, after the manufacturing steps shown in FIGS. 3 to 8 are applied, the
| am nate structure constructed_ by the three insulat%p filns 39,..35 ’

R sohnive g el w5 85l
PRI TR A i t91 togié;?'rlli beiaqvjﬁ;%% ego[‘gqoaﬁ'f;eg??%sif’ef”agi o
bave Prate'£5"sbeben el GBI il S BEVEATF fiel®”
gg;r;t icz)ingﬂe'?oPa?i eig}lnagt &% G SOt e%l%he'{r%éd_rg% %}%l E&elgrt?%oﬁsdé ©

by one fr§n1the%ﬁfﬁgiéﬁggﬁﬁggg%pﬁ%gggggggggﬁggysgig%?&iﬁﬁgggﬁﬁ?g%%sgagg one

SemconiuCtor IS TRgRAclGadd ul SR aivd Naflse L and 2 Tn the
_ g netho escri bed above, the 25 individual sem conductor
—devices present on thgen, after the manufacturing steps shown in
FIGS. 3 to 8 are applied, the laminate structure
constructed by the three insulating films 39, 35, 31,
10 the adhesive layer 22, the base plate 21, and the
adhesive layer 56 is cut as shown in FIG. 11. It
should be noted that the lowermost base plate 55 is not
cut in this cutting step. Then, the base plate 55 is
irradiated with an ultraviolet light emitted from below
15 the lower surface of the base plate 55 so as to cure
the adhesive layer 56. As a result, the adhesivity of
the adhesive layer 56 facing the lower surface of the
partitioned base plate 21 is lowered. Therefore, the
partitioned semiconductor devices present on the
20 adhesive layer 56 are picked up one by'one from the
lowermost base plate 55 so as to obtain a plurality of
semiconductor devices each constructed as shown in
FIGS. 1 and 2.
In the manufacturing method described above, the
25 individual semiconductor devices present on the
adhesive layer 56 are not separated from each other

under the state shown in FIG. 11. Therefore, 1t is



adhesi ve | ayer 56 are not separated from each other under the s

LR FIG 11. Therefore, it is - 1 MAR 2006 26 possible to pick uptgagMég%ﬁae

the seniconductor devices when the sem conductor device is nounted on a

circuit substrate (not shown) without using a tray used exclusively for

di sposi ng thereon the sem conductor 5 devigg. Also, if the adhesive |ayer

56 remaining on the upper surface of the ?omernnst base plate 55 and g

r?vzggpgggigﬁgef|V|:yl!omered is peeled off the |owernost base plate 55
‘to utilize again the |owernost : i f

the 10 outer si POSErbdionditsi R 155 %%fos@?%g%%%cg}@%&u; ge;étl f

constant, the transfer system.,can be 1 dzeds neaa

. 1 ) t

;);Jt Ieg ;loggi g}‘ et {ﬁifv%'éﬁ ”}) R sc?ev:'icccoe {o éler n%gnﬁf%%tﬂsr ed. Iiﬁicc?ﬁln:gal I Se
use 2 fhernnset ting adnssi e, shestt iws by somraasesed n

pl ace of the adﬁéﬁQHiqeﬂﬁﬁség? %tels possidle for the I%ﬁ%rnnsfgﬁase pl ate

S5__shown Tn FI G, 20,406, Sheposh dlde gy Leiredo b rosmicampmston, 11 |

possi bl e for t h&FOwet o ate to have i i i
; ( _ a side raised wall in the
peri pheral. 20 poyt..0 Iy i ini
5 4Ok | midh S CASEne BadiRsiLies i Veyert 86 teyeining d
t he upper “surface of the side wall. 1t shoul d biynoted t hat , ;ﬁi ;?;gfd o

s gt er | e 55 b 25 pe. sevond
—underlying netalnd @mes ﬁﬂéiédmégtvityalbwereg is peeled offetﬁgcond
lowermost base plate 55, it is possible to utilize
again the lowermost base plate 55. Further, if the
10 outer size or dimensions of the lowermost base plate 55
are set constant, the transfer system can be commonly
utilized regardless of the outer size of the
semiconductor device to be manufactured. Incidentally,
it is possible to use a thermosetting adhesive sheet in
15 some cases in place of the adhesive layer 56.

It is possible for the lowermost base plate 55
shown in FIG. 10 to be shaped like a tray. To be more
specific, it is possible for fhe lowermost base plate
55 to have a side raised wall in the peripheral

20 portion. In this case, a conductive metal layer is
formed on the upper surface of the side wall. It
should be noted that, the first re-wiring 34 or the
second re-wiring 38 may be formed by the electro-
plating, after the first underlying metal layer 33 or

25 the second underlying metal layer 37 is electrically
connected to the conductive metal layer formed on the

upper surface of the side wall by an electrical



connected to the conductive metal |ayer formed on the upper surface of the
side wall by an electrical 1 MAR 2006 27 conductor so as to use thd MAR 2005
conductive nmetal layer and the electrical conductor as the plating current
passageway therethrough. As described above, if the |owernost base plate
55 is shaped like a tray, it is 5 possibleyho carry out an el ectroplating
under substan- tially the same conditions %y housi ng t he sem conduct or
device in the tray-shaped | owernost base plate 33 even if the base plates

21 have different sjzes. (Second Enbodinent) 10 FI. i V. [ C
sectional view SSRUSEOLA 38 /it &0 ort e\f1)o ﬁfcéclc?}ed%ﬁegﬂ%oaiaa%%oﬁ@d 1o

G 12 wi dely (i BHEGRaAn G RO STIRS G Go o o (o FI G 2 i

conduct or vice Shown in FIG 2 in

that, in the semconduoly didedas,ahownd wdld 1nds deraac porkd on of

the first conne o the second underlying netal |ayer

37 posi ti oned bej gy e, SqGANK el 19910 SEnaie L Deb Lamerag) ept risle 61

arranged within e open portion 36 formed in the portion of the second 20

i nsul ating film35 ahove gde2ad, Rt i 40 e WeExEsiHeing e et ost af-
manuf acturi ng the sem conductor device shown in FIG}Q%Z wi |l now be

oTT Uherpi at | ng ¥ e e T B &t are eaua Lo those Tor |
the first device in the tray-shaped lowermost base plate 33 even
if the base plates 21 have different sizes.

(Second Embodiment)

10 FIG. 12 is a vertical cross sectional view showing
a semiconductor device according to a second embodiment
of the present invention. The semiconductor device
shown in FIG. 12 widely differs from the semiconductor
device shown in FIG. 2 in that, in the semiconductor

15 device shown in FIG. 12, the pad portion of the first
re-wiring 34 is connected to the second underlying
metal layer 37 positioned below the second re-wiring 38
via a columnar electrode 61 arranged within the open
portion 36 formed in the portion of the second

20 insulating film 35 above the pad portion.

An example of the method of manufacturing the
semiconductor device shown in FIG. 12 will now be
described. In this case, the manufacturing steps up to
the step of peeling off the plating resist film 51

25 shown in FIG. 4 are equal to those for the first
embodiment of the present invention described

previously. Therefore, the subsequent manufacturing



enbodi nent of the present invention described revi ousl Ther ef or
subsequent manufacturing -.1 MAR 2006 28 steps 31|| nom/%e describqghg;gas
conjunction with the second enbodi ment of the present invention. After the
plating resist film51 is peeled off under the state shown in FIG 4, a
plating resist film 5 62 is forned on theﬁgfper surface of the first

under | yi ng net al

| ayer 33 including the fi re-wiring 34, followed by

patterning the plating resist film62 as shown in FIG 13. In this ca
. . . ! . : Se’
an open portion 63 is fornmed in that portion of the $£fé%ﬁg}resist film62

10 whi ch correspdais twi theQadHresOntRAD tHE FPREYR

next step,
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an organic material such as polyimde or an
34, followed by patterning the plating resist film 62,

as shown in FIG. 13. In this case, an open portion 63
is formed in that portion of the plating resist film 62
which corresponds to the pad portion of the first re-
wiring 34.

In the next step, the columnar electrode 61 is
formed in a height of about 50 to 150 um on the upper
surface of the first re-wiring 34 within the open
portion 63 of the plating resist film 62 by means of an
electroplating of copper with the first underlying
metal layer 33 used as a plating current passageway.
Then, the plating resist film 62 is peeled off,
followed by removing the undesired portion of the first
underlying metal layér 33 by means of etching with the
first re-wiring 34 used as a mask. As a result, the
first underlying metal layer 33 is left unremoved only
below the first re-wiring 34, as shown in FIG. 14.

In the next step, a second insulating film 35 made
of an organic material such as polyimide or an epoxy-
pased resin is formed on the entire surface of the

first insulating film 31 including the columnar



based resin is forned on the entire surface of the first insulating film
31 including the columar 1 MAR 2006 29 el ectrode 61 and the first 1 MAR 2008
re-wiring 34. The second insulating film35 is forned sonewhat thicker
than the height of the columar electrode 61. It follows that, wunder the
state noted above, the upper surface of thezg columar electrode 61 is
covered with the second insulating film 357 "Then, the upper surface of the
second insulating film35 is polished appropriately so as to expose the

upper surface of the col r electraode 61 to the outsjde,.as shown,in
F G 16" 10° Then CHARF AR AR 10 TS S abSHHTd 1TE eqiiie S bse
showmn in FIGS. 7 .and .8 .are | i SQ to ., faorm Q underl vi

netal |ayer 37 ant Stuf%eéltlsné;cgfﬁgmrg%mlrsi n&rg\?donsotn}'leé'}h%g:p}%%scqu%rac%giao thtﬂeg

d insulating.fjl el
second insul ati Ol\gg,&mgffh%c.c‘ég'u{ﬂ%a@%l god%ureflq_cegﬂ;iﬁd%ﬁ?) o;tq%ﬁ?ar

el ectrode 61, fol fornln e thlr |nsglat|n
upper surface of S&EHNG ¢ 3RS W RN G oD 3nd Mpedi %ﬂﬂh%é%ﬁﬁ)%esg

re-wiring 38 and subsequently patterning the thirdinsulating film

and, then, sform relifga30ldeicthalde 41 Wst Ricveardl 20 tRbare teRen portion
40 of the third insulating film 39 so as to be connected to the pad

portion of the Secanduiergnfiilng 338, Theshowhd midde@ slikfadenalf ywhea
_lamnate structure including the three insulating filnms 39, 35, 31, the
adhesi ve |ayer 2Zecond isull ibas€ifatsd 4% ipo ldistheidn appregidra tedtyesn
adj acent as to expose the upper surface of the columnar
electrode 61 to the outside, as shown in FIG. 16.

10 Then, the manufacturing steps substantially equal
to those shown in FIGS. 7 and 8 are applied so as to
form the second underlying metal layer 37 and the
second re-wiring 38 on the upper surface of the second
insulating film 35 including the upper surface of the

15 columnar electrode 61, followed by forming the third
insulating film 39 on the upper surface of the second
insulating film 35 including the second re-wiring 38
and subsequently patterning the third insulating film
39 and, then, forming the solder ball 41 within and

20 above the open portion 40 of the third insulating film
39 so as to be connected to the pad portion of the
second re-wiring 38, as shown in FIG. 17.

Finally, a laminate structure including the three
insulating films 39, 35, 31, the adhesive layer 22, and

25 the base plate 21 is cut in a region between adjacent

semiconductor chips 23 so as to obtain a plurality of

semiconductor devices each constructed as shown in



sem conductor chips 23 so as to obtain a plurality of sem conductor
devices each constructed as shown in - 1 MAR 2006 30 FIG 12. In-tth@AR 2006
sem conduct or device thus manufactured, each of the first underlying netal
|ayer 33 connected to the connection pad of the sem conductor chip 21 and
S the first re-wiring 34 is forned by the gﬂyttering met hod and t he

el ectroplating method. The columar electrode 61 is also formed by the

el ectroplating nethod on the pad portion of the first re-wiring 34.
Further, each of _the second underlying netal |ayer 37 10 connected to the
upper surface ofFife tdtumar el ectrode 61 and the second re-wiring 38 is

formed by the sputte knﬂggfggﬁﬂggg H%ggffégggggpk%h%n&agﬁkg%qurgpﬁgolIoms

that it is possible to'e connect’i on bétween

he conductive CHMeCt BN ELABEnCrRE: PYiED B Ct TRy o835, S g =Bl L

the conductive TdnN re-wiring 34 and the col ummar

electrode 61, and,the. condheLiysn £oANGELAR BehyeBAGLERoFOLHARAL ICkaal rode

61 and the second Fe-wring shou al so be noted that the

sem conducg or d@ﬂéCfﬁ9§60£giw9riﬁ the $gcepdnenbeyi wmat sphittheingr esent
i nvention conprises the columar electrode 61 having a relatively |large

hei ght of about ROLHe412Ad08he Jhé@tﬁ&?gatﬁhgpmashbae t Ghenspilemaar
relatively |arge 25 space between the first re-wiring 34 and the second re-
electrode 61 is also formed by the electroplating
method on the pad portion of the first re-wiring 34.
Further, each of the second underlying metal layer 37

10 connected to the upper surface of the columnar
electrode 61 and the second re-wiring 38 is formed by
the sputtering method and the electroplating method.

It follows that it is possible to ensure the conductive
connection between the connection péd 25 of the

15 semiconductor chip 21 and the first re-wiring, the
conductive connection between the first re-wiring 34
and the columnar electrode 61, and the conductive
connection between the columnar electrode 61 and the
second re-wiring 38.

20 It should also be noted that the semiconductor
device according to the second embodiment of the
present invention comprises the columnar electrode 61
having a relatively large height of about 50 to 150 um.
This makes it possible to ensure a relatively large

25 space between the first re-wiring 34 and the second re-
wiring 38 so as to suppress the electrical interference

between the re-wirings 34 and 38. What should also be



wiring 38 so as to suppress the electrical interference between the
Fe-wirings 34 and 38. Wat should also be 1 MAR 2006 31 noted is t+hatMAR 2006
after the sem conductor device is nounted on a circuit substrate (not
shown) with the solder balls 41 interposed therebetween, the col umar

el ectrodes 61 permt sonmewhat noderating t internal 5 stress derived from
the difference of the thernmal expansion coéfficient between the silicon
substrate 24 and the circuit substrate. Al so, when it cones to the

manuf acturing nethod, of the senicond ctor devi c eleteloly o; § he second
10 enbodi nent of ¢ Hed pt £sEME 4 RAERTY o t?ﬁp%ﬁﬁﬁelve fé%%fﬁbéz %s not

f d th f
sglin”‘;’onﬁﬂlct or e eSt] e B Rt TR H e UST rh ottt
sel ectl ve n
o KDL e e e cnpbelen e g et 1

mount ed. Al so, iTs me 31, 35, 39, the first
and second underlyipg gmial ¢ dyer £651 ¢ Bomdhat h@o&éféﬁlﬁ@dtﬁécpzﬁlﬂefﬁaw rings

34, 38, the colummar ectro 61 and the solder balls 41 are
collectively forgedefordadr Phed akidn ©he SEIE £ORSIES 05 £ 20hehtiper@al fol | owed

by separating the base plate 21 appropriately so as to obtain collectively
a plurality of sepisenenctessioyiees. bdatesal tlye ¢hbigaontscostrate 24
manuf act uri ng nmet hod according to the second enbodi nent of the present
invention perm tandi théi ¢yrogit heuldst nanelf act uring process of the
sem conduct or devi ce.
Also, when it comes to the manufacturing method of
the semiconductor device according to the second
10 embodiment of the present invention, the adhesive layer
22 is not formed on the entire surface of the base
plate 21, and each of the semiconductor chips 23 is
bonded to the adhesive layer 22 formed selectively on
the portion where the semiconductor chip 23 is to be
15 mounted. Also, the first to third insulating films 31,
35, 39, the first and second underlying metal layers
33, 37, the first and second re-wirings 34, 38, the
columnar electrodes 61 and the solder balls 41 are
collectively formed for a plurality of semiconductor
20 chips 23, followed by separating the base plate 21
appropriately so as to obtain collectively a plurality
of semiconductor devices. Naturally, the particular
manufacturing method according to the second embodiment
of the present invention permits simplifying the
25 manufacturing process of the semiconductor device.

It should also be noted that, since the plural

semiconductor chips 23 can be transferred together with



It should al so be noted that, since the plural sem conductor chips 23 can
be transferred together with 1 MAR 2006 32 the base plate 21, t he 1 MAR 2006
manuf acturing process of the sem conductor device can be further
sinplified. Further, if the outer size of the base plate 21 is nade
constant, the transfer systemcan be comp utilized 5 regardl ess of the
outer size of the sem conductor device to be manufactured. It is possible
to nodify the manufacturing nethod according to the second enbodi nent of

el Ui ng the. 1 VR TS Bkt b1 o G5 ahemiia o B €0 1Bt S58et ot afffesi ve

| ayer 56 formed on the rf f

this case, ‘af te e%m#f%% w‘é‘g%o%’%rﬁ%aﬂf’%ﬁm%m%f%g%ﬁhi‘i Fucture

i ncl udi ng et 884l Nsu f 3 5, ¢ 30, 1

the base plate EﬁRFEhe S|%% 1z§ OEGE?% Qﬁ?éggﬁgggf%ygé%g¥§§22$he

resul tant Sen‘%&ﬂﬂ&ﬁéﬁ% d@Wécgfaﬁ%P@}eéﬁth&héén Badcbifonl pdivi duakd

seni conduct or devices present on esive layer 56 is picked up one by

one. (Thi rgd E”bopé%mieé%%ﬁ the adhesi yezbayertR2 kemfesnadcoaronly the
| ower surface of t silicon substrate 24 of the sem conductor chip 23 and

t he adhesive | aygsv22eito bongeshtoceupe@scri bed position on the upper
surface of

It is possible to modify the manufacturing method
according to the second embodiment of the present
invention such that prepared is a substrate structure

10 including the lowermost base plate 55 shown in FIG. 10
and an adhesive layer 56 formed on the upper surface of
the lowermost base plate 55. 1In this case, after
formation of the solder ball 41, a laminate structure
including the three insulating films 39, 35, 31, the

15 adhesive layer 22, the base plate 21 and the adhesive
layer 56 is cut so as to separate the resultant
semiconductor devices from each other, and the
individual semiconductor devices éresent on the
adhesive layer 56 is picked up one by one.

20 (Third Embodiment)

Where the adhesive layer 22 is formed on only the
lower surface of the silicon substrate 24 of the
semiconductor chip 23 and the adhesive layer 22 is
bonded to a prescribed position on the upper surface of

25 the base plate 21 in the manufacturing step shown in

FIG. 3, it is possible to obtain a semiconductor device

according to a third embodiment of the present



25 the base plate 21 in the manufacturing step shown in FIG 3, it is
possible to obtain a sem conductor device according to a third enbd¥iRn2is
of the present - 1 . MAR 2006 33 invention, which is shown in FIG 19. For
formng the adhesive |layer 22 on the |ower surface of the silicon
substrate 24 of the sem conductor chip 23, 5t is efficient to fix the
adhesive |ayer 22 to the back 5 surface of "the silicon wafer having
connection pads 25 and an insulating film26 forned thereon, followed by

the adhesi ve | ayBProat {1y i Oh the BREK SurF ko T 1 oot Va3 T e 1

g
ace."Alternativ is 10

possible to drip di{a coptlng Jmt eri By WSk Ny r £0Le SR €51 B Shispenser
DL Yhe BhTe “DlIAte 21 on' whit t%

onto those regi off e sem conduct or chi ps

et e conti no b Sea{ 0120V D T CAHLdLS SR BONNELOE £b/ bS | 23 o

the die coating rral and sSubsequent xing 15 the sem conductor chips

23 10 the base PLAEE:7dnbYLoNeiy NERL! AheIERE DAPES 2. L6 FORE Uadibod] Nt )
Where, in the second enbodi nent shown in FIG 12, the adhesive layer 22 is

formed on 4 he | oygrrsusf @eeshe 20i Bl @ Wiréhensvihgoronndst ot esad4 25 the
sem conductor chips 23 and the adhesive |ayers 22 are bonded to prescribed

positions on theyygpgn sushaseind thembasefophed etRdrasnj nfohkowdd ridy
enbodi ment of the present invention described above, it is possible to
obtain a dicing the silicon wafer so as to obtain the
semiconductor chip 23 having the adhesive layer 22
formed on the back surface. Alternatively, it is
10 possible to drip a die coating material by using, for
example, a dispenser onto those regions of the base
plate 21 on which the semiconductor chips 23 are to be
mounted, followed by mounting the semiconductor chips
23 on the die coating material and subsequently fixing
15 the semiconductor chips 23 to the base plate 21 by the
heating under pressure.
(Fourth Embodiment)
Where, in the second embodiment shown in FIG. 12,
the adhesive layer 22 is formed on the lower surfaces
20 alone of the silicon substrates 24 of the semiconductor
chips 23 and the adhesive layers 22 are bonded to
prescribed positions on the upper surface of the base
plate 21 as in the third embodiment of the present
invention described above, it is possible to obtain a
25 semiconductor devices according to a fourth embodiment
of the present invention, which is shown in FIG. 20.

In the semiconductor device according to each of



25 sem conduct or devices according to a fourth enbodi nent of the present
Fnvention, which is shown in FIG 20. |In the sem conductor device MaR 2006
according to each of - 1 MAR 2006 34 the third and fourth enbodi nents of
the present invention, the |lower surface of the silicon substrate 24 of
the sem conductor chip 23 is bonded to the per surface of the base plate
21 with the adhesive layer 22 5 interposed % erebetween. In addition, the
side surface, etc. of the silicon substrate 24 is bonded to the upper

e surface, e i trate 24 is bonded to th
ther ebet ween. 1 Phied e tovebe ppbdiirents ofl LOP Phehlterial of che
irst [ ti film31 | ' f L0,
st | nsul atiig P Sitantothe pabBgpabs POESERARbhoREb R Ce

the first insul atf ase p 'S unnecessary

L

adhesive | ayer odinent) FIG 21 is

vertical cross S&‘fffé’?é' %fi%sl@é’%ﬂﬁla@e??m GORHUEhLRr adBKEEGcatEQRE DG tO
a fifth enbodi nent of the present invention. The sem conductor device

shown in HG 21;8i&fs5sc8" PR L BB ERBERONUSL AdEEYbES 2HesBRwa in FIG 2
in that the sem conductor device shown in FIG 21 does not conprise the

base plate 21 anghthgcepdbesiver!l aners22icbn sabstaatar kAgishbonded to
sem conductor device according to the fifth enbodi nent of the present
the upper surface of the base plate 21 with the first
insulating film 31 interposed therebetween. It follows
that it is possible to select the material of the first
10 insulating film 31 in view of only the bonding strength
between the first insulating film 31 and the base plate
21, and it is unnecessary to take the adhesivity
between the first insulating film 31 and the adhesive
layer 22 into account.
15 (Fifth Embodiment)
FIG. 21 is a &ertical cross sectional view showing
a semiconductor device according to a fifth embodiment
of the present invention. The semiconductor device
shown in FIG. 21 differs from the semiconductor device
20 shown in FIG. 2 in that the semiconductor device shown
in FIG. 21 does not comprise the base plate 21 and the
adhesive layer 22.
In manufacturing the semiconductor device
according to the fifth embodiment of the present
25 invention, it is necessary for the base plate 21 to be
formed of a transparent resin plate transparent to an

ultraviolet light or a glass plate and for the adhesive



25 invention, it is necessary for the base plate 21 to be forned of a
transparent resin plate transparent to an wultraviolet |light or a -gilassR 2006
plate and for the adhesive - 1 MAR 2006 35 |ayer 22 to be fornmed of an
adhesive tape of an wultraviolet light curing type under the state shown in
FIG 8. Also, a laninate structure includi the three insulating |ayers
39, 35, 31 and the adhesive layer 22 5 is cut in the region between the

adj acent sem conductor chips 23 and the base plate 21 is not cut, as shown

in FIG 22. In the next step, the base_plate. 21 is i di d ith
ultraviolet Ii gh%aéﬁft?édt%g% gﬁaF‘BﬁgtﬂEp?Bm%?‘hei%‘s’EL%g%leg fea?h\(lam basgn

o ate 21 50 8 G EULe e UTGElL Ve LN 128, el SRUI Lyt hesdEeti LY

of the adhesive StfFa € sem -

conduct or chip 2§Iend to § So'0&@5a§§£§€8659£u&P§r§L{ﬁéluﬁﬂﬁ&'@ﬁénﬂhﬁéé”‘31

around the silicon éu%étra €°247is ower ed. ows that i1t Is

possi bl e to obtai yrakh i f agengeonduc i rogt ed
as shown in FIGéﬂﬁﬁ}aP?thgh%%ﬁgv?gﬁa géeﬁ?c%ﬁgugﬁgrgéﬁ%é?ﬁ%sgﬁ?iieﬁg on

the adhesiye |ayetr 23taig Phekedqyhn BBEwB¥nOtRe 28jIBentestroBEHElOtor
devi ce thus obtained does not include the base plate 21 and the adhesive

layer 22 and, tBH$psthe hhtcknespask phetseepicosdhetocutievaseshoan be
decreased. Al so, the individual sem conductor devices present on the
adhesi ve | ayer 2f81@re2not
In the next step, the base plate 21 is irradiated
with an ultraviolet light emitted from below the lower
10 surface of the base plate 21 so as to cure the adhesive
layer 22. As a result, the adhesivity of the adhesive
layer 22 to the silicon substrate 24 of the semi-
conductor chip 23 and to the lower surface of the first
insulating film 31 around the silicon substrate 24 is
15 lowered. It follows that it is possible to obtain a
plurality of semiconductor devices each constructed as
shown in FIG. 21, if the individual semiconductor
devices present on the adhesive layer 22 are picked up
one by one.
20 The semiconductor device thus obtained does not
include the base plate 21 and the adhesive layer 22
and, thus, the thickness of the semiconductor device
can be decreased. Also, the individual semiconductor
devices present on the adhesive layer 22 are not.
25 separated from each other. Therefore, it is possible

to pick up one by one the semiconductor devices when

the semiconductor devices are mounted to a circuit



25 separated fromeach other. Therefore, it is possible to pick up one by
ene thg senlconductor devi ces when the sem conductor devices are- NoMAR 2id6
toacircuit - 1 MAR 2006 36 substrate (not shown) wthout using a tray
used exclusively for disposing thereon the senm conductor device. Aso, if
the adhesive layer 22 remaining on the uppgs surface of the base plate’21
and having the 5 adhesivity lowered is peel'ed off the base plate 21, it s
possible to utilize again the base plate 21. (Sixth Enbodi nent) When it

cones to a sem conduct or device co i Si th I I

32Ce);mnlotn FIG I lfukit’itlf%tqo(%%sﬁbq"gg{ L)‘?Il)‘gt?%‘ilﬁ ‘gsglg?nyggﬁ{dﬁgtlggé gsscglt ﬁ:.t

( i ncl ude e pase plate,k 21 dth d i I i
Ekgtg_enbggiggnfeﬁgiwﬁ@v%I%s%aI PhRaTi 0 EnSERCR, Mg BRLgSRELaLD INC
Enbodi men the e i men i | ami ;

Tnel udi ng 1 he ¢ HIZE sasul ATl 11 hee apiebi e Dayer B8 DOhEinthgteh e e

two adjacent senjgc r . ol hrbsoal iAbe cut
the | am nate strﬁ%?ﬂ&%gégt%%£§%§€eg?ntgpﬁ§%ﬁgrp%%tgb%giﬁﬁgpﬁggiﬁgrsgéchip

i ncluding dwo noL &, SEMN, CORAUGHOF§Ni BSpE818Q 088 tReObhBENpaatul 2iL; chicp
nodul e type sem conductor” device according to a seventh enbodi nent of the

Cem conduct or oht Be 35 Shown  n e F1aure ara o PoaLeRat, Lhe tuo
(Sixth Embodiment)
When it comes to a semiconductor device comprising
the columnar electrode 61 as shown in FIG. 12, it is

10 possible to obtain a semiconductor device that does not
include the base plate 21 and the adhesive layer 22 as
in the sixth embodiment of the present invention shown
in FIG. 23.

(Seventh Embodiment)

15 In the embodiment shown in FIG. 9, a laminate
structure including the three insulating films, etc. is
cut in a region between the two adjacent semiconductor
chips 23. However, it is also possible to cut the
laminate structure noted above in a manner to obtain a

20 large chip including two more semiconductor chips 23 so
as to obtain a multi-chip module type semiconductor
device according to a seventh embodiment of the present
invention shown in FIG. 24. In the seventh embodiment,
the two semiconductor chips 23 shown in the figure are

25 not separated from each other, and the substrate is cut
such that the cut piece includes at least two integral

semiconductor chips 23. 1In each of the semiconductor



25 not separated fromeach other, and the substrate is cut such that the
cut piece includes at |least two integral sem conductor chips 23- 1 NMAR 2006
of the sem conductor - 1 MAR 2006 37 devi ces, the second underlying netal
l-ayer 37 and the second re-wiring layer 38 positioned between the

adj acent sem conductor chips 23 are formed {p electrically connect the two
sem conductor chips 23. 5 In the seventh enbodi nent shown in FIG 24, two
solder balls 41 are fornmed on the second re-wiring | ayer 38. However, it

function. what Shercache Chbr sacrec: Ravefvibd BEERE, By BPGIT FRa ke

| I STPOSS O obtaln a

e i it i O

devi ces separateﬁe??B alTowed to include a

plurality of sem o] nj hi.§ i wkSoal t ith f
enbodi nent s desg%gggggﬁgb%3§ﬁb§§d?éFagthﬁﬁﬁ%o%?nég?)b?ﬁﬁ§%gtggbod?2%n? the

shown in FIG 240 Lerssefh condugbet daui eqs seRisopanated énopseash ot her
such that each of the separated sem conductor devices includes two or nore

seni conducg or chigstR8 asvansht emB8dMhbatnahbual yn FIGL s2ppssibl soldera
chip part 71 including, for exanple, a capacitor, an inductor, and a
resistor to be apramgedioarth€obmse phathe?tecnndaddrwioangolapertdB. or
nore semi conductor chips 23 in each of the separated sem conductor device,
as In an However, it is possible to use a single solder ball 41
in terms of the electrical function. What should be
noted is that it is possible to obtain a so-called
10 ‘multi-chip module”, in which each of the semiconductor
devices separated from each other by cutting is allowed
to include a plurality of semiconductor chips 23. This
is also the case with any of the embodiments described
above.
15 (Eighth Embodiment)

In the embodiment shown in FIG. 24, the
semiconductor devices are separated from each other
such that each of the separated semiconductor devices
includes two or more semiconductor chips 23 as a set.

20 Alternatively, it is possible for a chip part 71
including, for example, a capacitor, an inductor, and a
resistor to be arranged on the base plate 21 in
addition to the two or more semiconductor chips 23 in
each of the separated semiconductor device, as in an

25 eighth embodiment of the present invention shown in

FIG. 25. 1In this case, one of the first wirings 34a

connected to the chip part 71 is directly connected to



25 ei ghth enbodi nent of the present invention shown in FIG 25. In this
case, one of the first wirings 34a connected to the chip part 71 is1 MAR 2006
directly connected to - 1 MAR 2006 38 the first re-wiring 34 connected to
one of the sem conductor chips 23, and the other first re-wiring 34a is
connected to the first re-wiring 34 via thg3 second re-wiring 38 connected
to the other 5 semi conductor chip 23. In each of the seventh enbodi ment
shown in FIG 24 and the eighth enbodi mrent shown in FIG 25, it is

possible to formcollectively the first to thjr i nsul at | fil 31, 35,
39, the first euEP%eEbﬁﬂtr%eiﬁﬂ§&??né§ %ﬂ?n§%£3ﬁdt%héggg?ggghgglrg 41 even

cach other in tHESRHERRINAOT e RS cRRecRId TP | SROEE by L8baF il hG The

SS, ol | ovie separat i ng

sem conduct or Subp{r Al e 5058508 0 ODLALN B0V LADEOUSHY B4PLugaLhLY of sen

15 conductor devicCes. WS t s possible to sinmplify the
menuf act Uri ng progesiq Of oL e 2691 SONGURHEELedebCene (bdbEi cati ons of

Enbodi mnents) In e sem conductor device of the present 20 invention, the

nunber of 4e-wiring; tayghstds #Rip bamted to two as in each of the
enbodi ments described above. It 1s possible for the sem conductor device

of the present inventhoBatR bRCtHEesavehngl embedwmentgshbapedinoFIGhr @d or
nore re-wiring |ayers. Were the - _
and the eighth embodiment shown in FIG. 25, it is
possible to form collectively the first to third
insulating films 31, 35, 39, the first and second re-

10 wirings 34, 38 and the solder balls 41 even if each of
the semiconductor chips 23 and the chip parts 71
differs from each other in the shape and the thickness,
followed by separating the semiconductor substrate so
as to obtain simultaneously a plurality of semi-

15 conductor devices. It follows that it is possible to
simplify the manufacturing process of the semiconductor
device.

(Modifications of Embodiments)
In the semiconductor device of the present

20 invention, the number of re-wiring layers is not
limited to two as in each of the embodiments described
above. It is possible for the semiconductor device of
the present invention to include a single re-wiring
layer or three or more re-wiring layers. Where the

25 semiconductor device includes a single re-wiring layer,
at least a'part of the pad portion of the re-wiring is

arranged on the insulating film in the periphery of the



25 sem conductor device includes a single re-wiring layer, at |easy gaip g
of the pad portion of the re-wiring is arranged on the insulating fi@%1ﬁﬁ
the periphery of the 39 silicon substrate. On the other hand, where the
sem conductor device includes three or nore re-wiring |layers, it is

advi sabl e to arrange a col umar el ectrode tween the adjacent re-wiring
layers. Also, it is 5 advisable to arrange a columar el ectrode on the pad
portion of the uppernost re-wiring |layer regardl ess of the nunber of

re-wiring layers,, o cover th I
thlcolunﬂar e: %%E&f3§¥%S%ﬁa$§§5[gnfﬁﬁef$¥ﬁérgﬁéggé %@?ﬂ?gagélzg;fagg °
a on the columar el ectrode., | f di d .f¥ﬁb
&Ee hb?EdinglZurﬁ%m%F%ﬁgﬁﬁégg:%?%gﬁgﬁgggrugégsEgggg.%E?ﬁ%ﬁ% P%ﬁ&%ace gﬁove,
ic e sol der

balls 4: ; )
the serm conduct Olra{%r%hi%;a% £85f?9blé$top15\9¥51q89 Bycd heniippes 1 stk fage of

; wever, Tt is also possible for the bonding
surface of the S@&&Q@H”Eﬁ%;agg%{ﬁéﬁttPebﬁiP!’Lﬁt\j' dedeby. thesbpuer syrface of

t he sem conductor chip or t he upper Surface and the | ower surface

of the ser§ condugd@isshi@. +Soserengedamesl emahrt BEeparbddeubar th@lpad
sem conductor device will now be described. (N nth Enbodinent) FIGS. 26 to

28 col l ectivel y shewianseni enaduppermosdeviieewaetngdiaget oregaratéss of
enbodi ment of the present invention, wherein FIG 26 is a plan view of
t he. 25 seni condtieé onumlestrcef Fe&wi2ingslaykaser b cpves the uppermost
layer except the upper surface of the columnar
electrode with an insulating film, and to form a solder
10 ball on the columnar electrode.

In each of the embodiments described above, the
bonding surface of the semiconductor device, i.e., the
surface on which the solder balls 41 are formed, is
provided by the upper surface of the semiconductor

15 chip. However, it is also possible for the bonding
surface of the .semiconductor device to be provided by
the lower surface of the semiconductor chip or by both
the upper surface and the lower surface of the
semiconductor chip. Some embodiments of the particular

20 semiconductor device will now be described.

(Ninth Embodiment)

FIGS. 26 to 28 collectively show a semiconductor
device according to a ninth embodiment of the present
invention, wherein FIG. 26 is a plan view of the.

25 semiconductor device, FIG. 27 is a lateral cross

sectional view along the line XXVII-XXVII shown in

FIG. 26 showing the state of the wiring on the back



sectional view along the [ine XXVII-XXVI| shown in FIG 26 show ng 1t REr g
state of the wiring on the back - 1 MAR 2006 40 surface of the

sem conductor device shown in FIG 26, and FIG 28 is a vertical cross
sectional view along the [ine XXVII1-XXVIIl shown in FIG 26 show ng the
state of the wiring on the front surface(ﬁ44he 5 sem conductor device
shown in FIG 26. As shown in the figures,”the sem conductor device
accprdlgg to thﬁ ni nth enbodi nent of the present invention conprises a
sem conductor chip 23 forned of, for exanple, an. LSl. _The senicongductor
](c:hl p 33_ is (r:]onsﬁ%?%%e s%%htl??laﬁe%lcﬁf‘(ﬂﬂ%ﬁ?%i??vb‘?e c%lﬁ%‘@%tf%n%(gdsgg‘s are
ormed in the perip al  portion on_ the upper su , r le, a
silicon substrat@ 4?ﬁ%n 1 shﬁaﬁiYEf?+?%}2%P°%% é%@ g%gingiggn?géﬁgPerial

such as si1icon gl deuLs foF FEACH: | hec BT 3UE a0 8T kG EI Lgan

Substrate 24 15 portron of the connection pad 25,

and the central Q@é@éQQfggnéhﬁifPH&QSﬁi e PAFL 2P gﬁrf§5§o§§dtﬁ@ t he outside

t hrough an open poriion formed in the insulating film26. A first

insu!aFing%fi|n1§@mf@gﬁd&%téﬁ QEPPPL Csh@fn b eri@l 38ch AS @hown in the
pol yi m de-based resin, an epoxy- based resin or a PBO (benzoxazol e)-based

resin is fornedspp,tde, UPREr sSHIEaeQuOtot h@eGE8: CandoctiDhgchopth@3 and the
peri phery thereof. The first insulating film31 has a flat upper surface,

?ggeﬁ he | ower sugiger @Boedimdet fdfsthenspbashngihizént 8dni sombusheni &ah t he

semiconductor chip 23 formed of, for example, an LSI.
The semiconductor chip 23 is constructed such that a

10 plurality of connection pads 25 are formed in the
peripheral portion on the upper surface of, for
example, a silicon substrate 24, an insulating film 26
made of an inorganic material such as silicon oxide is
formed on the upper surface of the silicon substrate 24

15 excluding the central portion of the connection pad 25,
and the central portion of the connection pad 25 is
exposed to the outside through an open portion 27
formed in the insulating film 26.

A first insulating film 31 made of an organic

20 material such as a polyimide-based resin, an epoxy-
based resin or a PBO (benzoxazole)-based resin is
formed on the upper surface of the semiconductor chip
23 and the periphery thereof. The first insulating
film 31 has a flat upper surface, and the lower surface

25 of the first insulating film 31 is flush with the lower
surface of the silicon substrate 24. In this case, an

open portion 32 is formed in that portion of the first



surface of the silicon substrate 24. In this case, an open portion 32 is
formed in that portion of the first 1 MAR 2006 41 insulating filmg} w@h&h
corresponds to the open portion 27 of the insulating film 26. Also,A
t-hrough- holes 28 are fornmed in a plurality of prescribed portions of the
first insulating film31 around the 5 sentfpnductor chip 23. As shown in
FIGS. 26 and 28, first underlying netal |ayers 33 are fornmed to extend
fromthe upper surfaces of the connection pads 25 arranged on a pair of

mutual |y facing sides of the senjconductor chip 23,10 X d to the
?EESLSSJ hrgﬂgpa%WW%f&]i?%l ";Ll*i%c f?%r?g%%rhd%rtéozgg?%e %gsi ti ons on
. ce O irst. insu i n i A fi re--wmdsing 34
:AIS f or med f)n thé’qfldﬁébrng?rfoa%etlbef %I?‘lsel?#ﬂg?é %{r?o’gg?@l ngAirrsséc%'al %%//ﬂeHSg.
so, a col umar, ectyode 15.61 | r } the fi
feuiring. 34 RS fioraenedat T d P P PR U face

of the col urmar }Pr%retcj}]&gsdeoﬁl%éd B0r s @51 AV 1 iy FE G 26 aP6urd tide

plurality of ough-hol es extending fromthe upper surface to 20 the

| ower surfzace ofgdhedidsdrdnsehpting film31l are formed in the first
insulating film31 tformed on a pair of nmutually facing other sides of the

semi conductor chip 28s &wekhein foesth2endedl g8pgfiresal uhdgeiyidd3 are
formed to extend fromthe upper surfaces of the 25 connection pads 25
exposed to the gudtsddeld{psosigh3thee formed to extend from the upper
surfaces of the connection pads 25 arranged on a pair
of mutually facing sides of the semiconductor chip 23
10 and exposed to the outside through the open portions
27, 32 to reach prescribed positions on the upper
surface of the first insulating film 31. A first re-
wiring 34 is formed on the upper surface of the first
underlying metal layer 33. Also, a columnar electrode
15 61 is formed on the pad portion of the first re-wiring
34. Further, a solder ball 41 is formed on the upper
surface of the columnar electrode 61l.
Also, as shown in FIGS. 26 and 27, a plurality of
through-holes 28 extending from the upper surface to
20 the lower surface of the first insulating film 31 ére
formed in the first insulating film 31 formed on a pair
of mutually facing other sides of the semiconductor
chip 23. Further, fourth underlying metal layers 133
are formed to extend from the upper surfaces of the
25 connection pads 25 exposed to the outside through the
open portions 27, 32 to reach the upper surface of the

first insulating film 31 and the inner wall surface and



open portions 27, 32 to reach the upper surface of the fi [ [
film31 and the inner wall surface ggd - 1 MAR 2006 42 therggtigﬁftﬁpﬁg@gs
of the through-hole 28. In this case, the |ower surface of the fourth
underlying metal layer 133 formed in the inner bottomportion of the
through-hole 28 is flush with the lower surface of the 5 first insulating
film31l. Also, a fourth re-wiring 134 is f6r med on the upper surface of
the fourth underlying netal layer 133. It should be noted that the fourth

underlying netal |ayer 133 and the fourth re-wring 134 arr
S .. 10
Wi thin the througre Hstees suiias] idfelypg d}l}ﬁ%ﬂkb'[l’écg]ﬁ gzdﬂe' 16T perfor m ng

the function of a connection termpal secti,on t
- - |
\(/:\Hgﬁl ;[s lpt) _I_OICF%ﬁC/i%l tha ]cfl?c’(feyr tqﬁpﬁfber t3on- 1 f%u%é%e%fﬁ§%34
_ sitioned on e first insul ati i constigat a Wri
Pg;%gnoge: Lce)r rr}]rﬂgyei?\el%m% gt %tji%nf?ﬁg I'—%ﬁﬁéenr‘]é% sol deépbtg?? l\éllmlr: gg
( “lawer sur e t he t.h. ' 1
formed in the i nﬁé‘?o‘b t%ﬁ%oﬁ ilo“i'.'n %igﬁew%ﬁ?g%%ﬁ%m%%%f?%%fo% he

| ower surface of _the e'ﬁ%&;%g§3}6§ihﬁo3f§ SAOYW, | & FESch 2rfe anth 28g B34

sefond_hn Iatinﬁlr??l}n of an organic naterial such as a
pol yi m de- based #gswnpg@ SROXYs DRSEEr I £8F Pa @& &f PBLR basethresderigifigr med

on the : ; . : )
Ce-w i ngs 3425 aody  hayLeursh re-vi rings 194 and excluding the
Tt should be noted that the fourth underlying
metal layer 133 and the fourth re-wiring 134 arranged

10 within the through-hole 28 collectively form an
electrode 161 performing the function of a connection
terminal section connected to an external circuit. It
follows that only that portion of the fourth re-wiring
134 which is positioned on the first insulating film 31

15 constitutes a wiring portion performing the connecting
function. Further, a solder ball 141 is formed on the
lower surface of the fourth underlying metal layer 133
formed in the inner bottom portion of the through-hole
28, i.e., on the lower surface of the electrode 161.

20 As shown in FIGS. 27 and 28, a second insulating
£ilm 35 made of an organic material such as a
polyimide-based resin, an epoxy-based resin or a PBO-
pased resin is formed on the upper surface of the first
insulating film 31 including the first re-wirings 34

25 and the fourth re-wirings 134 and excluding the
columnar electrodes 61. The second insulating film 35

is formed such that the upper surface of the second



columar el ectrodes 61. The second insulating film35 is forned such that
the upper surface of the second 1 MAR 2006 43 insulating film 35«i1sMAR 2008
rendered flush with the upper surface of the columar el ectrodes 61.
descri bed above, in the sem conductor device according to the ninth
enbodi ment of the present 5 invention, the | utmar el ectrode 61 and the
sol der ball 41 connected to the columar el'ectrode. 61 are formed on the
upper side, and the electrode 161 and the solder ball 141 connected to the
elecyrode 161 are formed on the éomer side. It ollom§ ﬂh@ﬂ i 'é 10
805_S| ble to bond sl apiert bar 3311 ek det O P it “hekh %orpoéjc]f or
evice to a circuit_substrat.e or_ anot her i ast and to
ZFLSSr bal | 14ﬁﬁﬂﬁijﬁf Qﬁ?%ﬁesﬁ?éb?%aﬁn%%ﬁégfééggu?%psubstrate OPond the

ronic part. res C t ok .1 i 1 {

g% ggg Eibgﬁegﬁﬁgg Enf eAdi 58AiLBnkiletBastel $cdS

rendered unnecessary 0 ma e present Invention advantageous in

terns of the nanauécaé:];c?{%%gto e{ﬂé% ey é@oameﬁgnyfa@hgrbﬁgsgﬂst. In

addition, the presen ventron nakes it possible to inprove the nounting

density. \fhat shguld &l &9, ben&oteduhsathatlecBBole theanintheesbbderent
descri bed "above, the solder balls 41 and 141 on the upper and | ower sides

are arranged i L dNe pUtESnkéEELAT B6eBheabopahhaonedbcthedeséi goaduct or
chip 23 so as to increase the pitch between the adjacent solder balls 41
and the pitch 25cbahyeesnt fige adppeensidel dendbahbseldttrpdef dploard the
solder ball 141 connected to the electrode 161 are
formed on the iower side. It follows that it is
10 possible to bond the solder ball 41 on one side of the
semiconductor device to a circuit substrate or another
electronic past and to bond the solder ball 141 on the
other side to another circuit substrate or electronic
part. As a result, a connector required in the past is
15 rendered unnecessary so as to make the present
invention advantageous in terms of the manufacturing
efficiency and the manufacturing cost. In addition,
the present invention makes it possible to improve the
mounting density. What should also be noted is that,
20 in the ninth embodiment described above, the solder
palls 41 and 141 on the upper and lower sides are
arranged in the outer circumferential portion of the
semiconductor chip 23 so as to increase the pitch
between the adjacent solder balls 41 and the pitch
25 between the adjacent solder balls 141. It follows
that, even in the case where the pitch of the

connection pads 25 of the semiconductor chip 23 is



that, even in the case where the pitch of the connection pads 25 of the

sem conductor chip 23 is - 1 MAR 2006 44 small, it is possible to A& é

the short-circuiting between the connecting sections. In the niﬁgh il

enbodi ment described above, the solder balls 41 forned on the upper

surface of the sem conductor device are 5 granged to forma single row

al ong the outer periphery of the sem conductor chip 23. Likew se, the

2?Ldgr balgst14% forned_onlthe | ower surface of the sem conductor device
~arrange o forma sin [ |Pheryi it

seni conduct or cHi'f %) 1I%’o%eovsggrq,bll %ﬁa@%il}%%ﬂto adrhrl;gnugleﬂ%a%h of

the sol der bal lbs%%%g&ﬁ@e%é‘g#éj@%jhﬁlé ddind 0 faime minral ity of rows.

Also, it is possi eac e solder balls 41 and the sol der balls
141 formed on the upper;@ndkdonBlesidasvedl the SETdEPUTIOrd desommed5 to
be arranged not only in the outer peripheral portion of the sem conductor
chip 23 but al sq,PncideyFEa 0dur £0F& eSPOth Nger e didu st cdendic arehi p 23.
For exanple, these solder balls 41 and solder balls 141 can be arranged
to formagnatrixarebhdédtte Sshedi neivigshavew i al FHEGESTh@GuRAr apelr Dhery he
sem conductor device conprises the solder balls 41 and the other sol der
bal I's 141 for medopntiidiesempesnancdtot oveip s2Hes bfkenmbseenteoned®¥ chip
23, respectively. However, the actual bonding is performed in general for
25 a single sidebahts 1dlsfoimedsomotizé bl@wgbrsuheass| @krthe

semiconductor device are arranged to form a single row
along the outer periphery of the semiconductor chip 23.

10 However, it is also possible to arrange each of the
solder balls 41 and the solder balls 141 to form a
plurality of rows. Also, it is possible for each of
the solder balls 41 and the solder balls 141 formed on
the upper and lower sides of the semiconductor device

15 to be arranged not only in the outer peripheral portion
of the semiconductor chip 23 but also on the region
corresponding to the semiconductor chip 23. For
example, these solder balls 41 and solder balls 141 can
be arranged to form a matrix.

20 In the embodiment shown in FIGS. 26, 27 and 28,
the semiconductor device comprises the solder balls 41
and the other solder balls 141 formed on the upper and
lower sides of the semiconductor chip 23, respectively.
However, the actual bonding is performed in general for

25 a single side and, thus, it is possible for the solder
balls arranged on the other side to obstruct the

bonding operation. In such a case, it is advisable to



balls arranged on the other side to obstruct the bonding operation. In
such a case, it is advisable to 1 MAR 2006 45 form the sol der bal"l & MW #b&
side alone and, after conpletion of the bonding on said one side, to form
the additional solder balls on the other side for performng t he

édditional bondi ng operation. 5 An exanple Eg t he nethod for manufacturing
the sem conductor device according to the ninth embodi ment of the present
invention will now be described. In the first step, prepared is a

substrate structure includin the base plate 21 forned f I
gl ass plate 10 foumsthe efel %régahf?rQQiBPEtSF%Sh??Ogetgéﬁépgggﬁ?aggtgi :

plate, or a transparent, resi | ate and _the_ adhegs]

the upper surf ace 1 heon i o e B0t g e "adRes Foe Torcae
red by eitradiatipn wLh _a rayi t Jbhaht o i

29. Then, the Idﬁé 1§h9?%§e§g%$egi ?g%% géugégrgkgggzzlggng??rﬂt:zglfhgle

sem conductor chi ps.23 . aLe.hon i $90AaP! ik paesehi,.bed positions
on the upper sU??%%é %%g§h%ggdﬁgg%geoﬁgyegbgg. ngFgeﬁfaﬁly, inpthe

figures referred to ignthg,281E0blFowhRondesed Foiromadiu flalie urdmaf atteur i n
met hod of ~ the sem con uctgrBdevice, thg regi on of f%e centrallg )

sem copductor Ny om2dofightespondsite bheoenany secthen nialtbngnbheikiens
23 on t he bofﬂoggg;ghggGZQZG’ and the. regi ons of the sem conductor chips
P EERSPOAtehoibhewdids nogebki desalrdbgd:.he INnj fhe
first step, prepared is a substrate structure including
the base plate 21 formed of, for example, a glass plate
10 transparent to an ultraviolet light, a transparent
metal piate, or a transparent resin plate and the
adhesive layer 22 formed on the upper surface of the
base plate 21 and having the adhesive force lowered by
the irradiation with an ultraviolet light, as shown in
15 FIG. 29. Then, the lower surfaces of silicon
substrates 24 constituting the semiconductor chips 23
are bonded to a plurality of prescribed positions on
the upper surface of the adhesive layer 22.
Incidentally, in the figures referred to in the
20 following description of the manufacturing method of
the semiconductor device, the region of the central
semiconductor chip 23 corresponds to the cross section
along the line XXVII-XXVII shown in FIG. 26, and the
regions of the semiconductor chips 23 on the both sides
25 correspond to the cross section along the line
XXVIII-XXVIII shown in FIG. 26.

In the next step, the upper surface of the



XXV -XXVITT shown in FIG 26. In the next step, the upper surface of the
- 1 MAR 2006 46 adhesive layer 22 including the pIuraI.seniconducfdk”mﬁﬁmﬁb
23 is coated with a first insulating film31 made of an organic material
such as a polyi m de-based resin, an epoxy-based resin or a PBO based resin
by, for 5 exanple, a spin coating method ory@ screen printing nethod, as
showmn in FIG 30, followed by drying the first insulating film31 and
subsequently coating the first insulating film31 with a photoresist.

Furt her, he fi [ | ati ' i '
ot 04 phot or esi SNELEE pHBYOF i hoh aphy B HEt b B4 Sha e T 950, T

shoul d be noted that t$§a%ég%%%téﬁsﬂiéﬁi%gfiié?2§ﬁsyﬁ§tfnilfglﬁuﬁiqgﬁd%Pd

is patterned suchtPha ortron 32° 1S rmed 1n that portion

the first insulatin f&li‘g&?%%g@éfﬁrfﬁ Lﬁ%ﬁqng§ 4 0pd Py I REAOPSHS ROT £ 27 Of

the sem conduct or”chip t hroug es 28 are formed in a plurality
of prescribed p&’ﬁ%@&y%aé@& fitst bpsyl phbngafedmadinasPuneot he central

sem conductor chip After the patterning of the first insulating film

31, the 20; phot oggshsie} SaPesiedcohting mébgodest stepreen pntetingng netal
| ayer 33 (including an underlying netal layer 133) is formed wthin the

t hrough- hol es 28napHo@n 48esnpperisuri@ce3of foheowedsbyidsyingitgefilm 31
i ncl udi ng the upper 25 surfaces of the connection pads 25 exposed to the

first insulating film 31 and subsequently coating the
first insulating film 31 with a photoresist. Further,
the first insulating film 31 is patterned together with

10 the coated photoresist by a photolithography method, as
shown in FIG. 30. It should be noted that the first
insulating film 31 has a flat surface and is patterned
such that an open portion 32 is formed in that portion
of the first insulating film 31 which corresponds to

15 the open portion 27 of the semiconductor chip 23, and
through-holes 28 are formed in a plurality of
prescribed portions of the first insulating film 31
around the central semiconductor chip 23. After the
patterning of the first insulating film 31, the

20 photoresist is peeled off.

In the next step, an underlying metal layer 33

(including an underlying metal layer 133) is formed
within the through-holes 28 and on the upper surface of
the first insulating film 31 including the upper

25 surfaces of the connection pads 25 exposed to the

outside through the open portions 27 and 32, as shown

in FIG. 31. It is possible for the underlying metal



outsi de through the open portions 27 and 32, as shown in FIG i
possi ble for the underlying nmetal 47 layer 33 (including the ungéflbkﬁbﬁMB
metal |ayer 133) to consist of a copper |ayer alone formed by a sputtering
rethod or to consist of a lamnate structure including a thin filmlayer
such as a titanium |l ayer fornmed by 5 the spy;tering met hod and a copper
layer forned on the thin filmlayer by the sputtering method. In the next
step, a plating resist film51 is forned on the upper surface of the

underlying nmetal |a 33, (i ncl udi h i
fol | oved by pat tgm%gé@ et B g Cap oindiPr rvala fatienrevBLet o te
S are fornmed in_th i I I £ |
¥ﬂ;ﬁh ??:rSspogd$0%%tiﬁe°Fegfgﬁepgg;5?§$§1%g°%§?£ﬁ%?%§nﬁx;§fEﬁgﬁtgkgh§%4
, st an our re-wrings. d 1 ; '
Furfaci of the dﬁ%% ?9i A ﬁ%tﬁ? féggrggSa ??ﬁ?ﬁ%ﬁ%gég?%g%gﬁggﬁﬁggﬁgﬁﬁgia|
ayer 133) within éﬂg? 9$fﬁ ggg%%ogacﬁzagfatQgtghqhhnga $ Forhednoyl by

t he electroplat?n or I copper wth the underlying netal |ayer

33 (including the undenlyipg, 2R.PBbal ahayar cdggkruiageas farpledt bng ther r ent
By %I ?

pazsa?emay. S ectropfating, an electrode 161 constructed by the
UR erlyrng ”EtaltégMeE'iﬁ3l§2€rtB? tadr sputeewihigngethdd.is formed within
the t hr ough- hol e . Then, the plating resist filmb51 is peeled off. 25 In
the next step, a platirRgtheShektf isit@ph2 a plaftdmued emi sthef iipperl s f ace of

t he underlying netal
formed on the upper surface of the underlying metal
layer 33 (including the underlying metal layer 133),

10 followed by patterning the plating resist film 51. 1In
this case, open portions 52 are formed in those
portions of the plating resist film 51 which correspond
to the regions for forming re-wiring layers 34 and 134.
Then, first and fourth re-wirings 34 and 134 are formed

15 on the upper surface of the underlying metal layer 33
(including the underlying metal layer 133) within the
open portions 52 of the plating resist film 51 by the
electroplating of, for example, copper with the
underlying metal layer 33 (including the underlying

20 metal layer 133) used as a plating current passageway.
By this electroplating, an electrode 161 constructed by
the underlying metal layer 133 and the fourth re-wiring
134 is formed within the through-hole 28. Then, the
plating resist film 31 is peeled off.

25 In the next step, a plating resist film 62 is
formed on the upper surface of the underlying metal

layer 33 including the first and second re-wirings 34



| ayer 33 including the first and second re-wirings 34 - 1 MAR 20

134, as shown in FIG 32. In this case, an open gportion 63 is fg?hggRﬁﬁ%
that portion of the plating resist film62 which corresponds to the pad
ortion of the first re-wiring 34. Then, a columar electrode 61 5 is
ormed in a height of about 100 to 150 gm oy, the upper surface of the pad
portion of the first re-wiring 34 within the open portion 37 of the
plating resist film36 by the electroplating of, for exanple, copper wth

b L AR U e i,
pori o o e snebied o Risbvdver oot vdibied 8 HAWERERSTSE w o
g?ﬁuri;z;oﬁgﬁ Toﬁ?igsisfiiriﬁgéw'éﬁﬁaﬁar%§ﬁgégg gg gh%géédaégrg?gé g?iﬁéd

134 aro mar kedl y (O BREPEL AR ERB 30 tnder T oy h "nSC AT Ay or 35 Cehe frrst

and fourthsre- wiLipgs, 34 apd.134;ghengsa ' - i
- ragBolief Lognesmesed yd drh&heet chin
t r eat ment ?s stoppeg a? t he t?ne " en the 8tching of the G%derlying neta?

25 Tayers 33 and i85 ar e Iort par ShovEd ony below the. f1ret and fourch -
re-wirings 34 angq134cnhhaspeet bpehyportion 37 of the plating resist
film 36 by the electroplating of, for example, copper
wiﬁh the underlying metal layer 33 (including the
10 underlying metal layer 133) used as the plating current
passageway. After the electroplating step, the plating
resist film 62 is peeled off.
In the next step, the undesired portion of the
underlying metal -layer 33 is removed by the etching
15 with the first and fourth re-wirings 34 and 134 used as
a mask. In this case, the first and fourth re-wirings
34 and 134 used as a mask are also etched
simultaneously. However, since these first and fourth
re-wirings 34 and 134 are markedly thicker than the
20 underlying metal layer 33, the first and fourth re-
wirings 34 and 134 alone are left unremoved if the
etching treatment is stopped at the time when the
etching of the underlying metal layer 33 is finished.
It follows that the first and fourth underlying metal
25 layers 33 and 133 are left unremoved only below the
first and fourth re-wirings 34 and 134, respectively,

as shown in FIG. 33. The fourth underlying metal layer



as shown in FIG 33. The fourth underlying netal layer - 1 MAR 2006 49 133

and the fourth re-wiring 134 formed within the through-hole 28 -1 MAR 2006

collectively forman el ectrode 161. Concerning an exanple of the height of
the el ectrode 161, the height of the electrode 161 is basically equal 5 to
the sum of the thickness of the seniconducgﬁg chip 23 and the thickness of
the first insulating film31 positioned on"the sem conductor chip 23. The

t hi ckness of the sem conductor chip 23 is about 20 to 70 m and the

t hi ckness of that porti f_the fi i | af | i . \Whj i
Pgsi Li -Onﬁ? OP tﬁfiéﬁ%?ﬁ%ﬁ%re%h:%gjvﬁgﬁgg Z%%{]?f%%“%ér: ‘U}r?&%%\,{uf%gsl fhat
e heig o] el.ectr 61 1 t 30 tp.8 i i
the hel ght of t RSB bt ot e vaby ool 28506t 883% 0! fho om
However, the rel ationship betwee I%§ the heioght; o tHe ehectioderdgd and
n fﬁéf%éﬁ?o e %ﬁ l§$ i X

the hei ght of t RG] Is not Timted to the exanple
gi ven above. Inthe next ;sten.+ 3, £6G000:1 skt ngeli § 51 BRs1BdE1yOobqanl

organic material” sdch as ‘ap ylnlde-%ased resin, 20 an epoxy-based resin

or a PBO Rased rgsiyhd SSJJPrJ‘thI?é‘ th DexkAPPEr o sUEhaceemi cbh@uEtost chip
insulating film31 1 ncluding the columar electrodes 61 and the first and

fourth re-wirings 3hd 134 byhidoiexaspl ehe af i spenssulatehyodilm Piinting
met hod or a transfer nol ding nethod 25 such that the thickness of the

igfggﬁai”SU|aiirﬁbéiﬁi&néﬁiéﬁ siosresdrat condgetor haniph23hei he dhickaess
of the semiconductor chip 23 is about 20 to 70 um, and
the thickness of that portion of the first insulating
10 film 31 which is positioned on the semiconductor chip
23 is about 10 um. It follows that the height of
electrode 161 is about 30 to 80 um, which is smaller
than the height of the columnar electrode 61, which is
about 100 to 150 um. However, the relationship between
15 the height of the electrode 161 and the height of the
columnar electrode 61 is not limited to the example
given above.
In the next step, a second insulating film 35 made
of an organic material such as a polyimide-based resin,
20 an epoxy-based resin or a PBO-based resin is formed on
the upper surface of the first insulating film 31
including the columnar electrodes 61 and the first and
fourth re-wirings 34, 134 by, for example, a dispenser
method, a printing method or a transfer molding method
25 such that the thickness of the second insulating film

35 is somewhat larger than the height of the columnar

electrode 61. It follows that, under the state noted



electrode 61. It follows that, under the state noted - 1 MAR 2006 50 above,
the upper surface of the columar electrode 61 is covered with t HeMaR @opgd
insulating film35. Then, the upper surface of the second insulating film
35 is polished appropriately so as to expose the upper 5 surface of the
col umar electrode 61 to the outside, as gﬂpmn in FIG 35. Further, a
solder ball 41 is fornmed on the upper surface of the columar el ectrode
61, as shown in FIG 36. The solder ball 41 can be formed by, for

exanpl e, sucking th | d bal |l 41 i i i

i spose thE ol TR | T BEeT TR G Hfecre PSR e T AR %0° 1O
allowing the solder ball 41t flow It i . j

upper surface ofl§kﬁPYﬁﬁ?ﬁnﬁﬁtgléﬁér%%ép%é.%@R@i%ﬁﬁgﬁff BgQ§%$d2§¥ a&é?eby,

L L S Pl Pl ARy pesy o

by means of the he nex ase plate 21 is

rradiated withoany 4hdqavhotsbrd 40ty eoh t4edcd T ombet o Ngppase plat e 21

so as to | ower the adhesi ce o he 20 adhesive | ayer r this

condition,; the baser.pbabte 2le 2081 theapdbESEYROHAYET €3 Bhe Peesbdepfds as
shown in FIG 37. Uﬁ%er this state, t%e | ower surface of the first'O ®

insulating filmgdondifherdoves, surhaeker pfat eleéechadbied16ls af@rhedish
with the |lower surface 25 of the silicon substrate 24. |If an adhesive or a
foreign matter ignath@chedet ostheatowef shefackumhathelectrode 61, as
shown in FIG. 36. The solder ball 41 can be formed by,
for example, sucking the solder ball 41 by using a
10 sucking device so as to dispose the solder ball 41 on
the columnar electrode 61, followed by allowing the
solder ball 41 to reflow. It is also possible to have
the upper surface of the columnar electrode 61 covered
with a solder layer by, for example, a printing method,
15 followed by forming the solder ball 41 by means of the
reflowing.

In the next step, the base plate 21 is irradiated
with an ultraviolet light emitted from below the base
plate 21 so as to lower the adhesive force of the

20 adhesive layer 22. Under this condition, the base
plate 21 and the adhesive layer 22 are peeled off, as
shown in FIG. 37. Under this state, the lower surface
of the first insulating film 31 and the lower surface
of the electrode 161 are flush with the lower surface

25 of the silicon substrate 24. If an adhesive or a

foreign matter is attached to the lower surface of the

electrode 161 in this stage, the adhesive or the



el ectrode 161 in this stage, the adhesive or the - 1 MAR 2006 51 foreign

matter are renoved fromthe | ower surface of the electrode 161 by nwai2006
of, for exanple, a plasnma etching. In the next step, a solder ball 141 is
formed on 5 the lower surface of the electrode 161, as shown in FIG 38.
Then, if a lamnate structure constructed By the first insulating film31
and the second insulating film35 is cut I'n a region between the adjacent
sem conductor chips 23 as shown in FIG 39, obtained 10 are a plurality of

sem conduct or devi ces each_ constructed h in-E 28

I(Tent hzgrﬁ_)odic rreﬁf’gellﬁnt A& bkt ﬁ‘rgnﬁ(?a\oﬁﬁgﬁts %é’gl\(l:wr}i}ﬁe J&%ves?ﬁﬂt%%e gjdyilesi ve
ayer 22 is for on the enti,r r rface b 21, as

shown in FIG SEEeAFﬁgFtﬁg 'evéfl6§, %B/F%Ieg%% sO(;afC'p(;fsoiI?b eaI%ﬂ(ﬁ)leef'o?arsrﬁl%eﬁgﬁhesi’ ve

Lgﬁsgoﬁé oPly o%tggggbgmer surface of the silicon substrate 24 of the
uctor cf So as to permt the silicon substrate 24 to be

bonded to the 20 bas .3t id} a ]
glhno £ r?elg%%ﬂz%_, 4 e Tu@nhadi end 1 of s t herms e semt

i nvention, which is own 1n In this case, however, if the base

plate 21 gnd thepadhesjcre aice2df e RARladcld ,18he doveowurimce of
the first insulating film31 and the | ower surface of the 25 el ectrode 161

are caused to praig ucds downey,d ifff eMltdie nd tenert martface ofngtreuctied don
substrate 24. Such being
the first insulating film 31 and the second insulating
film 35 is cut in a region between the adjacent
semiconductor chips 23 as shown in FIG. 39, obtained
10 are a plurality of semiconductor devices each
constructed as shown in FIGS. 26, 27 and 28.
(Tenth Embodiment)
In the ninth embodiment described above, the
adhesive layer 22 is formed on the entire upper surface
15 of the base plate 21, as shown in FIG. 36. Alter-
natively, it is also possible to form the adhesive
layer 22 only on the lower surface of the silicon
substrate 24 of the semiconductor chip 23 so as to
permit the silicon substrate 24 to be bonded to the
20 base plate 21 as in a tenth embodiment of the present
invention, which is shown in FIG. 40. In this case,
however, if the base plate 21 and the adhesive layer 22
are peeled off, the lower surface of the first
insulating film 31 and the lower surface of the
25 electrode 161 are caused to protrude downward from the

lower surface of the silicon substrate 24. Such being

the situation, it is possible to remove appropriately



the situation, it is possible to renove appropriately - 1 MAR 2006 52 the

protruding portion by the polishing, if necessary, in the mountin

the semiconductor chip to the circuit substratey Al ternatively, i? ?gbwmaf
possible to use, for exanple, a dicing tape, which is stretched out 5 so
as to be peeled from for exanple, the silicon substrate 24, in place of
the adhesive layer 22. (El eventh Enbodi men Al'so, in the ninth enbodi nent
descri bed above, the columar electrode 61 is formed on the pad portion of

10 the first re-wiring 34, and the electrode 161 is f

{)grti oln of the }‘tdkﬁ O UG I h Pt on ﬁ?%\ﬂ&%?,p‘? i‘cfs%lrggg’ggpfp%gésc?%\%gei&’p?grm
e columar e ectrode 61 on the pad portio t - Ty 13

I%ISGI n4<'i1n IeI evteEtJH“ difo M IH p?gs%rrll %f%lfcn%/en %1,88# J?Ighﬂ? ;ﬁrg%own i4n

_ 1. I'n other, words, in el i BN t

i nvention, the @ttt dseuhl%tl}%ﬁ%' tﬁ%f{;%%%ngg?gie 'ec%? gidse %%%%P@%? med in

the same positiqpdn &F?Bg%ﬂpia fécéjréﬂn&h@apépp@ﬁié@ i reetéodtsed SO, a

sol der ball 141 7S forne on the electfode 161, and the solder ball 41

is formedg on the col umase ehectsQderdi, fdwebkimpapodharai)idona twel fth

enbodi ment” of the present invention, which is shown in FIG 42, the sol der
bal | 141 is 25 f&ﬁﬂ?@r@@e ophy PRepsHEEase ohet Aehsetveohayet 022 devi ce,

e.g., only on the electrode 161, and the solder ball 41
(Eleventh Embodiment)
Also, in the ninth embodiment described above, the
columnar electrode 61 is formed on the pad portion of
10 the first re-wiring 34, and the electrode 161 is formed
pbelow the pad portion of the fourth re-wiring 134.
However, it is also possible to form the columnar
electrode 61 on the pad portion of the fourth re-wiring
134 as in an eleventh embodiment of the present
15 invention, which is shown in FIG. 41. 1In other words,
in the eleventh embodiment of the present invention,
the electrode 161 and the columnar electrode 61 are
formed in the same position in a manner to face in the
opposite directions. Also, a solder ball 141 is formed
20 on the electrode 161, and the solder ball 41 is formed
on the columnar electrode 61.
(Twelfth Embodiment)
In a twelfth embodiment of the present invention,
which is shown in FIG. 42, the solder ball 141 is
25 formed on only one surface of the semiconductor device,
e.g., only on the electrode 161, and the solder ball 41

as shown in FIG. 41 is not formed on the columnar



as shown in FIG 41 is not fornmed on the columar '- 1 MAR 2006 53

el ectrode 61. In this case, it is possible to formthe sol der bal«d 14ar(
shown) on only the columar electrode 61 without form ng the sol der ba
141 on the lower surface of the electrode 161. 5 As a nodification of the
constructions shown in FIGS. 41 and 42, it.,js possible to formthe
columar el ectrodes 61 as shown in FIG 287on only some of the first
re-wirings 34, or to formthe electrodes 161 as shown in FIG 27 on only

sone of the fourth re-wirings 10 134 in place of, formn he,_ el o]
or the col umarela®daadrids 61 dh HHS 1375 ¢ e-1k r%%ﬁ‘?siﬁée4 Oigg%rﬁcglgéslm

sectional view exe Iiféi g t.he casg where a pluralyty, 1 conduct or

gﬁ\” ces, e. ? , bsl ﬂcoﬂdugl%fr rg)esori(f%lﬂigé%é 1%§{,u1§1?%} nmount ed 15
nacircuit substrate 1 I n .t.his e J o) 1 Of t

first sem conducetsltﬁ'c ecémldﬁlti%ousrbofr(lo?gglf% tgh%oénﬁg%ﬁ gﬁé%lerfnélnadl;nlggeof

the circuit substrate 0 p. 1 £{ st sem conduct or device
101 to be bonde %%?%rﬁﬁ€#%§§n§¥1§;%t%ﬁé%ﬁ?#@? i%%'Also, a solder ball 141

of the segond sem congducy ofoqfeyigei d2 F sthendeslst eudt eohymsRowel eat rode
61 of the™ first sem conductor device 101 so as to permt the second

seni conduct or deyjge, 102 1,y bep difectd yoowsmwed tonfohe thestobemhaonduct or
device 101. Further, a 25 solder ball 141 of the third sem conductor device
103 is bonded tg e-eddeRasl edeciione Bl PIGt hes sesoodly some of the
first re-wirings 34, or to form the electrodes 161 as
shown in FIG. 27 on only some of the fourth re-wirings
10 134 in place of forming the electrodes 161 or the
columnar electrodes 61 on all the re-wirings.

FIG. 43 is a cross sectional view exemplifying the
case where a plurality of semiconductor devices, e.dg.,
three semiconductor devices 101, 102, 103, are mounted

15 on a circuit substrate 111. In this example, a solder
ball 141 of the first semiconductor device 101 is
bonded to a connection terminal 112 of the circuit
substrate 111 so as to permit the first semiconductor
device 101 to be bonded to the circuit substrate 111.

20 Also, a solder ball 141 of the second semiconductor
device 102 is bonded to a columnar electrode 61 of the
first semiconductor device 101 so as to permit the
second semiconductor device 102 to be directly mounted
on the first semiconductor device 101. Further, a

25 solder ball 141 of the third semiconductor device 103
is bonded to a columnar electrode 61 of the second

semiconductor device 102 so as to permit the third



sem conductor device 102 so as to permt the third - 1 MAR 2006 54

sem conductor device 103 to be nounted on the second sem conductor=  eMARC 2006
102. In this case, the uppernpst seniconductor device, i.e., the third

sem conductor device 103, conprises 5 only a fourth re-wiring 134 and a
columar electrode 161 as shown in, for exgnple, FIG 27 and does not
conprise a first re-wiring 34 and a columar” el ectrode 61. Incidentally
where four or nore sem conductor devices are stacked one upon the ot her on

the circuit 10 substrate 111, it suffjces ta use as, the i

sem conguct or géﬁ%@%%%ﬂ%‘&ﬁ%&@f 5%3‘?%&“%’11%? arorgth%ﬂ%hsee(f?r?%t

sem con uctor. evice 101 or the seco sem conduct or device 102. Al so

each of the fir e TR S %¥E8%3€%%br 15 devi ces 101 and 102 i ncl udes

a plurality of projec{%ne%%glﬁg%épdgﬁee§§%g§ﬁg§£ysgﬁiggﬁga@gogggﬁﬁyagyion

of a relay term nal [ sem conduct or device 103. e nore

specific, an e'?PLJPdﬁj%§1t€%ﬂ%ggggﬁ§%@ﬂ@éfore&@QIé@d?O§ﬂ @&mpwugﬁsthe | ef t

side in FIG 43 are 20°conn ot her via an underlying neta

layer 233 and g, (g} ay PO+ 0p; 28dq Unsler agd f 4 ogblgn st a¢ Bect mbdeh are
not connected to any of the connection pads 25 of the sem conductor chip

of the third som Cormuctar gy ce 105 Such a8 & Goleet signal or 4 reser
signal is suppligshybeisdeacpnhectioawiring 34 and a columnar electrode
61. Incidentally, where four or more semiconductor
devices are stacked one upon the other on the circuit
10 substrate 111, it suffices to use as the third
semiconductor device 103 a semiconductor device similar
to the first semiconductor device 101 or the second
semiconductor device 102.
Also, each of the first and second semiconductor
15 devices 101 and 102 includes a plurality of projecting
electrodes exclusively performing the function of a
relay terminal to the third semiconductor device 103.
To be more specific, an electrode 261 and the columnar
electrode 61 shown on the left side in FIG. 43 are
20 connected to each other via an underlying metal layer
233 and a relay pad portion 234 under a floating state,
which are not connected to any of the connection pads
25 of the semiconductor chip 23 housed in the
semiconductor device. In this case, a control signal
25 of the third semiconductor device 103 such as a select
signal or a reset signal is supplied to the connection

terminal 112, which is shown on the left side of



term nal 112, which is shown on the left side of - 1 MAR 2006 55 FI G 43,

of the CIrCUIt substrate 111 connected to the electrode 261 perfthiW&ﬁ?%ﬁ
function of the relay termnal. FIG 44 shows another exanple of the

sem conductor 5 device. Were the connection termnal 112 of the <circuit
substrate 111 on the left side of the dramhﬂg constitutes a G\D term nal,

it is possible to formthe columar electrode 61 on the pad portion of the
first &e mnrlgg 134 on the left side in each of the first and 10 second
sem conductor devices 101 and 102, In this case, ver, the.thir

seni conduct or deklce 493 Oanm%d%%r%%&Q %%%SFF?E? r£¥ﬁf?Phanid Ea ERS
columar el ectrode 61 not

i ncl ude the fourtherkrt ?ligfﬂ%ﬁr EP{%% ?%c%?%ﬁgli% 3%1€H%Iggf§¥he sol der

bal! 41 for connectln columar el ectrode 61 of the second
semni conduct or d%%?%b 4 2 to the columar electrode 61 of the third

semi conduct of device 103 14,7 0rgR0 LRoAXANGEARILNE: VRRCLeRUEbRGRCRbX he

columar el ectrode 61 0f "t he secon sem conduct or device 102 or on the

| owner surface %e&bgeCO|WHQ?é @ﬁ@cééﬁgéc@ioﬁftéﬁﬁlﬁglr@1§98ECQHGUCtOr
devi ce 103. Furt It is advisable to formin advance the sol der bal

141 on each of therbeyerssysfaseeofi1ihen 2heeleetrodae16t and tbewtipger
surface of the columar electrode 61 in, for exanple, FIG 44. In this
case, constitutes a GND terminal, it is possible to form the
columnar electrode 61 on the pad portion of the first
re-wiring 134 on the left side in each of the first and
10 second semiconductor devices 101 and 102. 1In this
case, however, the third semiconductor device 103
includes only the first re-wiring 34 and the columnar
electrode 61 as shown in, for example, FIG. 28 and does.
not include the fourth re-wiring 134 and the electrode
15 161. Also, the solder ball 41 for connecting the
columnar electrode 61 of the second semiconductor
device 102 to the columnar electrode 61 of the third
semiconductor device.103 is formed in advance on the
upper surface of the columnar electrode 61 of the
20 second semiconductor device 102 or on the lower surface
of the columnar electrode 61 of the third semiconductor
device 103.
Further, it is advisable to form in advance the
solder ball 141 on each of the lower surface of the
25 electrode 161 and the upper surface of the columnar
electrode 61 in, for example, FIG. 44. In this case,

it is possible to increase slightly the height of the



it is possible to increase slightly the height of the - | MAR 2006 56

sol der ball 141 bonded to the connection termnal 112 of the circuit
substrate 111 and to decrease slightly the height of the sol der b&IY MAR (2008
bonded to the el ectrode 161 of the second seni conductor device 102 5
dependi ng on the nounting node of the sem %nduct or device. Incidentally
in FIGS 26, 27 and 28, the electrodes 16Iare arranged on a pair of 1
mutual ly facing sides of the sem conductor chip 23, and the 10 col ummar

el ectrodes 61 are _arranged qn _anot her pair_,of nutual.ly faci i f
sem conduct or cKPpdes. badlt dAdafanded G fhe ;ﬁ?ég}eoqatelc%/rb tgercrlrmg%lgagl Ceigtlc Oof the

the electrodes 161 and .t he .col umar el ectr.odes '-Qﬁﬂ; i des
01;1_ t hSBSeZIi cond_ﬁ’c?t 5P§cﬁilﬁ% or° IS <3{:Ialr-1\:elgl ]t%ga%sc% ggeosc%{)gfé]{%eseggémlalcondltfzt or
chip 23. Also, in order, to nder_ t ) GO ct <ﬂ§¥i ong for
facilitating thégﬁo ﬁﬁ& 8Frth§ §EHR%3§ ugﬁbp' e&?%é tgﬁgggg%ec?ronic

device, it is pQ %icll%lr%éjteg&%rlr %@%Jﬁe%ﬁtgm%mc@p ddiei @olwgmar

el ectrodes 61 om onl'y pair u facing sides of the
e recolagtor, Heeriity Hisldastualg nides of seleguenoniian (1
or chip. Further, in order to make uniform
the | oad appliedhqgach of the projecting electrodes in the bonding step,
it is 25 possible to forma dummy electrode that is not connected to any of
the connection pads ofnditentally, in FIGS. 26, 27 and 28, the
electrodes 161 are arranged on a pair of mutually
facing sides of the semiconductor chip 23, and the
10 columnar electrodes 61 are arranged on another pair of
mutually facing sides of the semiconductor chip 23.
Alternatively, it is possible to arrange each of the
electrodes 161 and the columnar electrodes 61 on the
adjacent sides of the semiconductor chip 23 or on all
15 the sides of the semiconductor chip 23. Also, in order
to render the semiconductor device oblong for
facilitating the mounting of the semiconductor device
to an electronic device, it is possible to arrange the
electrodes 161 and the columnar electrodes 61 on only a
20 pair of mutually facing sides of the semiconductor chip
such that these electrodes are not arranged on the
other sides of the semiconductor chip. Further, in
order to make uniform the load applied to each of the
projecting electrodes in the bonding step, it is
25 possibie to form a dummy electrode that is not

connected to any of the connection pads of the

semiconductor chip housed in each semiconductor device



sem conductor chip housed in each sem conductor device 1 MAR 2006 57 or a
dummy el ectrode connected to the connection pad comonly with the le R 2006
columar electrodes. Still further, in the sem conductor chip houskd i
each of the sem conductor devices, the bottom surface of the .5 el ectrode
161 is exposed to the outside, and the sol ball 141 is bonded to the
exposed bottom surface of the electrode 161. Alternatively, it is possible
to cover the bottomsurface of the sem conductor chip with an insulating
film(sealing material) and to formthrough 1Q hol in those.regions of
the | heurating fPEnfvRRERY EbrrECRORACPBRPRECE Eo: FOAeEoRRICEIRATRAE case,
it is possible to a L at i to, the wall definin h t hr shole for
the bondi ng of tﬁ%mggﬁgérﬁb Igﬁil?tﬁ?r ﬁ%i%%%%Fy?i gE%?éFﬁg!y?HgE%ious
mRdiflcatlons ey, pendp, MRACHL! DO cORRAELLPICAT BMHONEEPLE baBh BECPE Of
as de y e e

the general inventrve concep Ine t ppen clarns and their

equi val ents. As gRaCEbRedoANRUEor ! HEVPEESNENL HEEELANSAERULECSE Bne

sem conductor device conprising at [east one 20 sem conductor chip having a

connectiongpad feigedrofe 168 UPPEkpSHEHAES, tRE 6088LAE] NAnkl kAROEobekeast
a single layer structure forned to cover one surface and the peripheral

surface of the spgitonguciorbehipd 88dtRe ERp¥sEdNPotBbE8udfatBecPPRE
surface of the insulating 25 filmso as to be connected to the connection
pad of the semnm ebaducdbde tHlp. Biteenatilvehgs atpastpobssibéeree cover
the bottom surface of the semiconductor chip with an
insulating film (sealing material) and to form through-
10 holes in those regions of the'insulating film which
correspond to the electrodes 161. In this case, it is
possible to apply plating to the wall defining the
through-hole for the bonding of the solder ball 141, if
necessary. Accordingly, various modifications may be
15 made without departing from the spirit or scope of the
general inventive concept as defined by the appended
claims and their equivalents.
As described above, the present invention provides
a semiconductor device comprising at least one
20 semiconductor chip having a connection pad formed on
the upper surface, an insulating film of at least a
single layer structure formed to cover one surface and
the peripheral surface of the semiconductor chip, and a
re-wiring formed on the upper surface of the insulating
25 film so as to be connected to the connection pad of the

semiconductor chip. Since at least a part of the re-

wiring has a pad portion arranged in the region of the



wiring has a pad portion arranged in the region of the X. 9 MAR 203-6 58
insulating fil maround the sem conductor chip, it is unnecessary t01enm§
the bonding step required in the prior art. As a result, the senlconductor
chip can be connected to the re-wiring without fail so as to 5 elimnate

t he occurrence of the defective connection. 5 Al so, since the insulating
filmand the re-wiring can be collectively ?orned for a plurality of

sem conductor chips or for a plurality of sets of sem conductor chips,

t he manuf acturing process can_be si I|f .10 Ad |t£onal advanha es and
nodi fi cations MAFPSU?@EHPnyéé@u?rP 9h5b8 SR FRBIPRTPRe CRMP! géfore,

th t ts broad limited, to th f
de?alFZGth°PeLPaéa%Fs%?8532580 wﬁé <En@hbaRihy Hsel rhab RBRCHR he

A@COfng9:{1oyaQégg§rggr hg'é g@alqaytﬁs g@ﬂ§cgh§neeardep§htgag Baom

t he I'nvéntive conce

appended clai ms and LheLp QQUtMglgatﬁlrlng ww%ﬁoaQOQagg CoLad LM S 1. A

sem conduct or device conpri Sing east “one sem conductor chip (23)
having a @lura|F§¥m9Ba anpg tb95u9§@§c€2§k taemed raptageUpBahec® isH!. f ace

thereof; an insulating tilm (31, 35, 39) of at |east one layer fornmed to
cover the upper awsbacgiaBd 8he insulating film and the re-wiring can
be collectively formed for a plurality of semiconductor
chips or for a plurality of sets of semiconductor
chips, the manufacturing process can be simplified.

10 Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various

15 modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



peri pheral surface of the sem conductor chi 23); and re-wir

formed on an upper surface of 10 the insulgt§ng)%|ln1(31 35|ngngSﬁM§1%u
manner to be electrically connected to the connection pads (25), of the
seni conductor chip (23); each of at |east some of the re-mﬁrings’(38 134)
Including a pad portion arranged in a region of the 15 insulating fiin1(31
35, 39), outside the sem conductor chip (23); and wherein the 1
sem conductor chip (23) includes an i nsul 29 or (26) provided with an open
portion (27) for exposing a part of each of the connection pads (25) to

t he outside and covering the 20 upper surface of the sem conductor chip

(23). 2. A semiconductor device accordiﬂg1¥d3€1£ in wh

ich th
provided a plurality of seniconductor chjps and a_part of th:re e
insulating film(31,1-35R @%m%@%tﬂro é‘}ﬁ’rtlﬁel adj acent 25

sem conductor chips (23). 3. A sem conductor,. dev [
W?ﬁrel n4t hi plural séf éc?rﬁﬁfct%"r csrﬁnﬁsc A¥ ucé:qouraléqclce? WRCHZ%QLG&%O lagizhm ?
ot her senlcond ctor vice a ordl 0, ai

dtff‘r(%% ’L%st g‘flg #8rdned WETR] g pl ural

senm conduct or cm %qﬁa A sem conduct or devi ce

according to claim ch S nprises a ch|p
part (71) arranged on a pl
i dentical %o a ﬁqﬁﬁg :fhe seni conduct or chié ) J plane

an 1nsulat1ng film (31, 35, 39) of at least one
layer formed to cover the upper surface and a
peripheral surface of the semiconductor chip (23); and

re-wirings (38, 134) formed on an upper surface of

10 the insulating £ilm (31, 35, 39) in a manner to be
electrically connected to the connection pads (25), of
the semiconductor chip (23);

each of at least some of the re-wirings (38, 134)

including a pad portion arranged in a region of the

15 insulating film (31, 35, 39), outside the semiconductor
chip (23); and wherein the semiconductor chip (23)
includes an insulator (26) provided with an open
portion (27) for exposing a part of each of the
connection pads (25) to the outside and covering the

20 upper surface of the semiconductor chip (23).

2. A semiconductor device according to claim 1,
in which there are provided a plurality of
semiconductor chips (23) and a part of the insulating
film (31, 35, 39) is positioned between the adjacent

25 semiconductor chips (23).
3. A semiconductor device according to claim 2,

wherein the plural semiconductor chips are equal to



23) are arranged. 6. A sem conductor device according to claim1, 10
&he%ein a Iome? surface of a portion of the insulating f!ln1(31)_af3&@dﬂm6
the semiconductor chip (23) is arranged on a plane identical to a r
surface of the semconductor chip (23). 7. A sem conductor device
according to claim11, 15 which further conprises a base plate (21), the
sem conductor chip (23) and a portion of tg% insulating film(31) around
the semi conductor chip (23) being arranged on the base plate (21). 8. A
sem conductor device according to claim7, 20 which conprises an adhesive
|l ayer (22) fornmgd hetmween the semiconductor chip (23) and the base plate
(21). 9. A senlconductor deV|ce according to claiml1, wherein the

insulating film (31, 35, BYerl:inies S LM %hla%: ﬁ%ﬁﬁfﬁﬁ’ a@g? ,igp he

conprises a re-wiring 25 (34) for connectlng & Tom

sem conduct or chineread) the 118 8- WekiiRYnk3d): 1 e 1ed pet we
adj acent | ayers o? ?hg)insuF ating film G% N&ﬁwgggg 6? f50 &M E6i
devi ce accordi ngthercl aim9, which conprises a col umar electroqe (61)
connected to the re-wiring (34) forned in the |lowernost insulating film
(31) is fbrmed in at Sl.east semd doayerictolr Weeibe BEloAldiRgG @&'@ﬁéﬁQ]ﬁ”Dng
the plural layers of the insulating filnms (31, 35, 39).

sem conduct or debiice gowprdseg kocblipi pr®r (71) arranged on a plane

Ct or

identical to a plane on which the semiconductor chip
(23) are arranged.
6. A semiconductor device according to claim 1,
10 wherein a lower surface of a portion of the insulating
film (31) around the semiconductor chip (23) is
arranged on a plane identical to a lower surface of the
semiconductor chip (23).
7. A semiconductor device according to claim 1,
15 which further comprises a base plate (21), the
semiconductor chip (23) and a portion of the insulating
film (31) around the semiconductor chip (23) being
arranged on the base plate (21).
8. A semiconductor device according to claim 7,
20 which comprises an adhesive layer (22) formed between
the semiconductor chip (23) and the base plate (21).
9. A semiconductor device according to claim 1,
wherein the insulating film (31, 35, 39) includes a
plurality of layers, and which comprises a re-wiring
25 (34) for connecting the connecting pad (25) of the
semiconductor chip (23) to the re-wiring (38), which is

formed between adjacent layers of the insulating film.



wherein open portions (40) are fornmed in the uppernost insulating f-i{mar 708
{39) anong the plural insulating filnms 10 (31, 35, 39) so as to expose to
the outside sonme of the re-wirings (38) formed on the internediate
iFnsulating film (35) positioned bel ow the uppernost insulating film(39).
12. A sem conductor device according to claim11l, 15 wherein solder balls
(41, 141) are forned on at |east sone of Qﬂg re-wirings (38" 134). 13. A
sem conduct or device according to claim12,”~ wherein a columar el ectrode
(61) connecting the pad portion of the re-wiring (34) to the solder ball

41) 20 is formed i he jntermediate insulating film(35). 14. A
gen%conductor devicgl%cc cﬁ?ﬁf?%?éﬁ%ﬁ?ﬁJégvﬁﬁﬁn%ﬁ?P{%ﬁﬁgrﬁﬁn%&?h@ $ilm

| f d, i ided with
(31) has an uppep, sutf r AN 3% Sél)%%fr%rﬁé"r[ gf@c@?%%f&&)gm:%ﬁ?%%é%n%o 25

t hrough-hole (2 positioned o € senicon

extendi ng from the qpé)_%ilsméa £\ Of&%}ﬁeé O%)‘?C&fﬁ.r%&? m%]tt %‘Eﬁ%ﬁﬁéi ng

film(31), an electrode (161 el ng or ne e roug 28). -

1 MAR 2006 62 15¢1 ¥ SE3 CondlUEs Qfedlem oo areardifig to, ¢l Ai 5% 1dye Wherein
the electrode (161) is a part of the re-wiring (134).” 16. A sem conductor

devi ce aceor di ngi f€uXd @i mg 1 1m 5( 3eraidha ©od aEl esjdpdes £ 6dhei s
formed on the pad portion of the re-wiring (34). 17. A sem conductor
devi ce accordi ngitnsuldtaimg 18 1ms (31, 35, 39).

11. A semiconductor device according to claim 9,
wherein open portions (40) are formed in the uppermost
insulating film (39) among the plural insulating films

10 (31, 35, 39) so as to expose to the outside some of the
re—wirings (38) formed on the intermediate insulating
film (35) positioned below the uppermost insulating
film (39).

12. A semiconductor device according to claim 11,

15 wherein solder balls (41, 141) are formed on at least
some of the re-wirings (38,, 134).

13. A semiconductor device according to claim 12,
wherein a columnar electrode (61) connecting the pad
portion of the re-wiring (34) to the solder ball (41)

20 is formed in the intermediate insulating film (35).

14, A semiconductor device according to claim 1,
wherein the insulating film (31) has an upper surface
and a lower surface and is provided with a through-hole
(28) positioned outside the semiconductor chip (23) and

25 extending from the upper surface to the lower surface
of the insulating film (31), an electrode (161) being

formed within the through-hole (28).



wherein the sem conductor chip (23) has a |l ower surface facing the__u'pmﬁ 2008
surface, and the |lower surface of the 10 insulating film(31) is
substantially flush with the |ower surface of the sem conductor chip (23).
18. A sem conductor device according to claim14, wherein the re-wiring
(134) is electrically connected to the electrode (161), and a col umar

el ectrode (61) 15 is fornmed on the pad por%ion of the re-wiring (134). 19.
A sem conduct or device according to claim 3 wherein the insulating film
(31) is provided with through-holes (28) corresponding to sorre(of the re-
wirings (134), electrode 161) connected,to the re 20 wrings (134) are
formeg i§1 cha throug]hé-)hol gs?%on(glh%to%oq%‘ﬁn%ﬁ T LA IHEE] 1c3]4‘31%r%4'f0rrred

on at |east so 1 engj nir e- W si\ngs_ ([134).. 20. A sem conduct or
devi ce accor di g‘g%”qeglrec rgietr%{ewr?i&vé}ﬁ(e:rée? nwte#e) st &3y $F 1R et uhest
upper layer (35)(1%p covering the periphery of the columar electrode (61)
and a |l ower |ayer forned under the upper layer (31). 21. A sem conductor

devi ce according to i ai m ons dorhiE 20663 b SLGRIY S8 ) ofd 1 o0

(261) that is not electrically connected to the connection pa . 22. A
seni condu@ or deieaccoreh Nguisr drddiddde (At ey £OMYEd ENGE pLast

one electronic part (102, 5 103) provided with a connection termnal (161,
261) and a conneottingh nefrbere (deHyifiatg e{Ppotrically connecting the
el ectrode (161, 261) fornmed within the through-hole
17. A semiconductor device according to claim 14,
wherein the semiconductor chip (23) has a lower surface
facing the upper surface, and the lower surface of the
10 insulating film (31) is substantially flush with the
lower surface of the semiconductor chip (23).
18. A semiconductor device according to claim 14,
wherein the re-wiring (134) is electrically connected
to the electrode (161), and a columnar electrode (61)
15 is formed on the pad portion of the re-wiring (134).
19. A semiconductor device according to claim 14,
wherein the insulating film (31) is provided with
through-holes (28) corresponding to some of the re-
wirings (134), electrodes (161) connected tc the re-
20 wirings (134) are formed in the through-holes (28), and
columnar electrodes (134) are formed on at least some
of the remaining re-wirings (134).
20. A semiconductor device according to claim 19,
wherein the insulating film includes an upper layer (35)
25 covering the periphery of the columnar electrode (61)

and a lower layer formed under the upper layer (31).

21. A semiconductor device according to claim 14,



(28) to the connection termnal (161, 261) of said electronic part (102
103). 10 23. A sem conductor device according to claim 22, mhgré1h |2!1t'B
el ectronic part (102, 103) conprises at |east one anot her sem conduct or
chip (23) having a connection pad forned on an upper surface thereof, an
insulating film (31, 35) having at |least one layer 15 forned in a manner to
cover one surface and a periphery of the ther sem conductor chip (23),
are-wiring (34, 134) formed on an upper surface of the insulating film
(31, 35) so as to be connected to the connection pad (25) of the another

sem conduct or ch,i%.L i%ﬁ%%nﬁpijs@é‘.gﬁ) ésiueg %r;ggle f%%i)ag%%%izj%)?%gr med on the

re-wiring (34, 4 A sem con ev claim 23,

wherein the el e%fé@&%afﬁ.@érﬂ%é{&d ptgrgettl'(e'l'ogonr}gg‘giorg Spgd Cg%%gr

el ectrode (61). 25 25. A sem conduct or vice according to cl

wh in the insulati fi - i - ) |
pr g\r/ie:jgd vm'etlh aut hr ozl]%h- h}}){@eéﬁ%grg%%%%ﬁg%%g%%f%Jhlg&gt[z%c%?%z e %?L’Gl,

261) of the el ecﬁuﬁ'tfhmrdoﬂfris)ird@cbt vidduth e d e oushholg £28)1026. A

sem conductor device according to claim25, wherein a columar el ectrode
(61) protriudi ng 108)a frak ided i it oppasirires ¢l éh Prtmii N 067 eciéon Hiqt he
el ectrode (161, 261) of the electric part is fornmed on the electrode (161,
261) . a connecting member (141) for electrically connecting
the electrode (161, 261) formed within the through-hole
(28) to the connection terminal (161, 261) of said
electronic part (102, 103).
10 23. A semiconductor device according to claim 22,
wherein said electronic part (102, 103) comprises at
least one another semiconductor chip (23) having a
connection pad formed on an upper surface thereof, an
insulating film (31, 35) having at least one layer
15 formed in a manner to cover one surface and a periphery
of the another semiconductor chip (23), a re-wiring
(34, 134) formed on an upper surface of the insulating
film (31, 35) so as to be connected to the connection
pad (25) of the another semiconductor chip (23), and an
20 electrode (61, 161, 261) formed on the re-wiring (34,
134).
24. A semiconductor device according to claim 23,
wherein the electrode of the electric part (102, 103)
is a columnar electrode (61).
25 25. A semiconductor device according to claim 23,

wherein the insulating film (31) of the electric part

(102, 103) is provided with a through-hole (28), and



27. A method of manufacturing a sem conductor device, conprising: _
providing a base plate (21); nmounting a plurality of sem conduct rMNhﬂgﬁ
(23) each having a plurality of connection pads (25) forned on an upper
surface thereof to the base plate (21), the plural sem conductor chips
(23) being mounted apart 15 from each other; fornming an insulating film
(31, 35) on an upper surface of the base ate (21) including the upper
surfaces of the sem conductor chips (23) s ¢h that the insulating film
(31, 35) has a flat surface; 20 formng a plurality of pairs of re-wrings

34, 38, 134 th sul ati film(31,_3 each of the re-wirings
§34 38, 134))b%r}heg e?o%?%%?‘i%l &86 ecOft%%ﬁ] eﬁ%ﬁf i) D3t a?zf?rlrgi%
sem conductor chips (2 d at ast s of the re-wrings :
havi ng 25 pad pg%%lons%gF?ange }hﬁé%regﬁgﬁ of the insulating film(31)

f d th C £ C nne ed to_ the
cgagct |O(r)]n p:dp((arZISI)Oh%%dq% gg}@h{%ﬂggo%@&%g &eOJ 15 ni}“[)%é]?dg |Cf1 P 131,
35) and cuttingHdeiase @1&1@4@@1&@&% tée @Ee‘ﬁm g, canduct or

chips so as to obtain a plurality of sem conductor VI ces each conpri sing
at least one 5 dGeennldEosiied R phrdterddisty ati ididmd B8l d ormed on

the periphery of the sem conductor chip (23), and the re-wring (34, 38,
134) having a padeuiddde (161, 261) of the electric part is formed on
the electrode (161, 261).
27. A method of manufacturing a semiconductor
device, comprising:

10 providing a base plate (21);

mounting a plurality of semiconductor chips (23)
each having a plurality of connection pads (25) formed
on an upper surface thereof to the base plate (21), the
plural semiconductor chips (23) being mounted apart

15 from each other;

forming an insulating film (31, 35) on an upper
surface of the base plate (21) including the upper
surfaces of the semiconductor chips (23) such that the
insulating film (31, 35) has a flat surface;

20 forming a plurality of pairs of re-wirings (34,
38, 134) on the insulating film (31, 35), each of the
re-wirings (34, 38, 134) being connected to a connec-
tion pad (255) of any of the semiconductor chips (23)
and at least some of the re-wirings (34, 134) having

25 pad portions arranged in a region of the insulating
film (31) formed on the periphery of the semiconductor

chip (23) connected to the connection pad (25); and



arranged in the region of the insulating film 28. A nmethod of

-manuf acturing a sem conductor 10 device according to claim 27, =whiaRi2ugt he
insulating film (31, 35) and base plate are cut such that each of the
obt ai ned sem conductor devices conprises a plurality of sem conductor
chips (23). 29. A nethod of manufacturing a sem conductor 15 device
according to claim27, further conprising groviding anot her base plate
(55) for supporting the base plate (21). $0. A nethod of manuf acturing a
sem conductor device according to claim?29, wherein, after that 20 portion

of the insulating film/(31 ich is positioned E twe t he adj acent

sem conductor chips ( tJi%g \(,:%}fe, LN pﬂa]tné §110 fg) @R and, then, ht ge
base plate (21) is p ed fr ai d_anot.her S late (85). 31. A metho
of manufacturing a secreln%cto%‘o%c% Sbazsoe ope%\iélltcee %%@of%%)%‘be?rb t??%u ?T%Z@C,e%er ein
the insul ating e is. fQr. { ent,| u [ rface of the
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coating nethod, and &SAIQY RdWtddg e{%m%m%si%q@ﬂqchégt W act uring

a sem conductor device according to claim3l eretn the sem conduct or
chip (23) snmount egnoredrittrdrase dHigd e ARL) drse a rbsSIH GRPAUCEOT (£hi p (23)

havi ng a thickness not larger than 70 pm 33. A nethod of manufacturing a
sem conductor formed on the periphery of the semiconductor chip (23),
and the re-wiring (34, 38, 134) having a pad portion
arranged in the region of the insulating film.
28. A method of manufacturing a semiconductor
10 device according to claim 27, wherein the insulating
film (31, 35) and base plate are cut such that each of
the obtained semiconductor devices comprises a
plurality of semiconductor chips (23).
29. A method of manufacturing a semiconductor
15 device according to claim 27, further comprising
providing another base plate (55) for supporting the
base plate (21).
30. A method of manufacturing a semiconductor
device according to claim 29, wherein, after that
20 portion of the insulating film (31) which is positioned
between the adjacent semiconductor chips (23) is cut,
the base plate (21) is cut and, then, the base plate
(21) is peeled from said another base plate (55).
31. A method of manufacturing a semiconductor
25 device according to claim 29, wherein the insulating
film (31) is formed on the entire upper surface of the

base plate (21) by any of a spin coating method, a die



device according to claim27, further conprising formng on the insulating
film (31, 35) an insulator 10 (39) provided with an open portion £40)ak 9hgs
exposing the pad portion to the outside. 34. A nethod of nmanufacturing a
sem conductor device according to claim27, further conprising formng
columar el ectrodes (61) between the plural 15 sets of the re-wrings (38)
and the connection pads (25). 35. A nethog%pf manuf acturing a

sem conductor device according to claim34,” further conprising formng an
i nsul ator (35) over the entire surface of 20 the insulating film (31)

i ncluding the columar el ectrodes, (61), and polishing the insulator (35)
so as to exposézqaﬁfe”l&)d‘é‘?tw'faﬁf& %fg‘flffeerbcﬁ%ta’rn%ﬁ%ect&%es (61) to the
outside. 36. A neth of n faq;q;én a_sem conductor 25 q§vi€e accordi ng
to claim 27, further o i%é#&f fo ﬁgﬂﬁl a?%ﬁ%ﬁﬁﬁrﬁuﬁ%pkeﬁﬁ Fh-the region

of the insulat i&gﬂfédé r’g&?ﬁ;l%%irg?if%tﬁaolqlghg hol“«,a\m%llzﬁ@nr11 ?[g,%eng&gﬁcdoq%l#% 2006

67 in the thickness direc e Tnsulati ng mng an

el ectrode (161) il o hendkaualsholiee 428 oR7ee AJ hadl of

manuf acturing a sem conductor 5 device according to claim36, wherein the
el ectrode 5 (161)sd$i ddmek S e t@nepusiyawdd £ ofed ks 9fndher aF@smi ring

(134).
than 70 PYm.

33. A method of manufacturing a semiconductor
device according to claim 27, further comprising
forming on the insulating film (31, 35) an insulator

10 (39) provided with an open portion (40) for exposing
the pad portion to the outside.

34, A method of manufacturing a semiconductor
device according to claim 27, further comprising
forming columnar electrodes (61) between the plural

15 sets of the re-wirings (38) and the connection pads
(25).

35. A method of manufacturing a semiconductor
device according to claim 34, further comprising
forming an insulator (35) over the entire surface of

20 the insulating film (31) including the columnar
electrodes (61), and polishing the insulator (35) so as
to expose the upper surfaces of the columnar electrodes
(61) to the outside.

36. A method of manufacturing a semiconductor

25 device according to claim 27, further comprising
forming a through-hole (28) in the region of the

insulating film (31), said through-hole (28) extending



38. A nethod of manufacturing a sem conductor device according to claim
36, further conprising 10 formng a columar el ectrode (61) on tHe wwerd2006
portion. 39. A nethod of manufacturing a sem conductor device according
to claim36, wherein the sem conductor chip (23) is bonded so as to be
nounted on the base plate (21). 15 40. A nethod of manufacturing a

sem conduct or device according to cIaimZ76,7 further conprising formng
t hrough-holes (28) in those portions of the insulating film(31) which
correspond to the pad portions of at |east sonme of the re mﬁrings (34,

“eul ating il 2{"%95% h%#‘%ﬁﬁ R ?‘?11{9% & G (t 557 o Ltr odes
act ur,i
gé?ﬁl)congag?g?t e(zicg{ deV| ce cor 0 oy c% %I%]ge "nf e]:rrmec:){}%rr?%qkhggoﬁ%r ni ng

col umar el ectro (61) on the pad portions of sone of the remaining
re-wirings (34, 134).
37. A method of manufacturing a semiconductor

5 device according to claim 36, wherein the electrode
(1l61l) is formed simultaneously with formation of the
re-wiring (134).

38. A method of manufacturing a semiconductor
device according to claim 36, further comprising

10 forming a columnar electrode (61) on the pad portion.

39. A method of manufacturing a semiconductor
device according to claim 36, wherein the semiconductor
chip (23) is bonded so as to be mounted on the base
plate (21).

15 40. A method of manufacturing a semiconductor
device according to claim 27, further comprising
forming through-holes (28) in those portions of the
insulating film (31) which correspond to the pad
portions of at least some of the re-wirings (34, 134),

20 the through-hole (28) extending in the thickness
direction of the insulating film (31), and forming
within the through-holes (28) electrodes (161)
connected to the pad portions.

41. A method of manufacturing a semiconductor

25 device according to claim 27, further comprising

forming columnar electrodes (61) on the pad portions of

some of the remaining re-wirings (34, 134).



