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- SEM CONDUCTOR DEVI CE AND METHOD OF MANUFACTURI NG THE SAME BACKGROUND OF
THE INVEymmuu ﬂNﬁMﬁ of the Invention The present invention relates to a
flip-chi [ nduct or devi ce obtai ned by nmounting a sem conduct or
chip on a rrul-dobooi .ayered wiring substratle and a manufacturing method of the
sane and, nore particularly, to a flip-chip type sem conductor device which
can be recycled, has high mounting reliability, and can be manufactured at
a low cost and a nethod of manufacturing the sanme. Description of the
Rel ated Art FIG 1A is an i|TUELEaOF oBHENhGWVEYTEOHoNventional flip-chip
type sem conductor device, and FIG 1B is an illustration show ng a
mounting state of aFééﬁv§ﬁﬂPomﬂP3IS%MRQQWPQ%RQ?sQﬁﬁEﬁﬁuﬂNﬁor devi ce. As

.shown in FIG 1A, in a conventional f|IE ﬁ gge senm conduct or devi ce
100, pr oj ectlnﬁ sni der WERHQD 108 MANUBAGTURING &HEaS8¥Eder or a netal

& ﬁmmﬂﬂbﬁww““l Au or an Sn-Ag- based all oy are formed on external
er

re provided in area array arrangenent on a peri pheral
Govi co 100 1 & mount ed on Sherodl e i Sy TS 162 (nouni ng
subst rat eLgield of the Invention
The present invention relates to a flip-chip type
semiconductor device obtained by mounting a semiconductor
chip on a multi-layered wiring substrate and a manufacturing
method of the same and, more particularly, to a flip;chip
type semiconductor device which can be recycled, has high
mounting reliability, and can be manufactured at a low cost
and a method of manufacturing the same.
Description of the Related Art
FIG. 1A is an illustration showing a conventional
flip-chip type semiconductor device, and FIG. 1B is an
illustration showing a mounting state of a conventional
flip-chip type semiconductor device.
As shown in FIG. 1A, in a conventional flip-chip type
semiconductor device 100, projecting solder bumps 101
consisting of a solder or a metal material such as Au or an
Sn-Ag-based alloy are formed on external terminals which are
provided in area array arrangement on a peripheral portion
or an active region of a chip.
The flip-chip type semiconductor device 100 is mounted
on a multi-layered wiring substrate 102 (mounting substrate)
on which electrode pads (not shown) are formed in the same

pattern as the bump arrangement pattern of the flip-chip



on which el ectrode pads (not shown) are forned in the sand1palyt2®A as t he
- bunp arrangenent pattern of the flip-chip 31 July 2003 - 2 type
sem conductor device 100 on the side of an end user. Wen the flip-chip
. type sem conductor device 100 is nmounted on the nulti-layered wring
substrate 102, if a bunp materi al isa%otder, the flip-chip type
sem conduct or device 100 is nmounted by an IR reflom/(infrared refl ow)
process using a flux. However, after the conventional flip-chip type
sem conductor device 100 is nmounted on the nulti-layered wiring substrate
102, due'ﬁxpérEEmimbmﬂmmfotndemn¢eh;00e0methelshéaroéxpanehdnuseefficients
of the mul ti-layered wiring substrate 102 and the flip-chip type
sem conduthen theithkinochipspepeatepicenductapedavire &¢08| éschanatedristics
.of the nounting reliability are degraded di sadvant ageousl In order to
sol ve t heoTpriohe emlehelayeredi whrheasanbstsasendBAri éfiapl uper f or med. | n
.order to nmake the |inear expansion coefficient of the nulti-layered wring
substratén%¢%%%ﬁ¥oﬂﬁh% sPhear  ekPanSL dR-EBEPT F¥PENECBLCOPANESAT a
ceram c- sed majerial such a IN, rmulli S ran1 s which is
subot ant 18T Y exHIhsE D RS aDRaber 181 TPELoSe IPEERE R RELONS m Snat ch
between the |inear expansion coefficients, thereby perfornlng an attenpt to
i mprove t#ie° ﬂ%ﬁ%t?iﬁnge?igngrty This attenpt is effective fromthe
viewpoint of | RRLOYGIPNt. kDo DAL DYl ELERBRLA L ¥a s HOURYET yBLnce the

errar o

expensi ve ceranic asel natérial is usé

mul ti - | ay@éxﬁﬁc%&u@ﬂ&“?é%é&e1obh§safﬁth‘E%h' 8h Q& Fﬁﬂ.g&\,—\%%ér%r'eﬁ limted

to a super conputer arge-scal e conmputer, or t his generally

”ax'”a||wafpﬁ?séﬂﬁstra§é iUhY dd83to §ncb&n@@ﬁbh@§t(hﬁshﬁh%h in recent
years, the follow ng technique is proposed i's, an under f|II resinis

arranged between ﬁlﬁQHrCéﬂﬁuﬁ'sznCbbﬁfﬁﬂdlénmsf blf- lt&)éehﬁdt\m—lllal?@x@dbs'[ rate
which is relatively lowin cost and which uses an organic material having a
| arge | i mearipgpaunbsbnateeliDlcradt the €ddptchdp yble pemiicontiemtoanduct or
device, so that nounting reliability can be inproved. In this manner, the
under fildeveésenlD8,arsprgedlhby,webr &egpeiresudecicyclehip and a
mufti-layered wiring substrate using an organic material, so that a
shearing gharastariFfgcencd bhepmpunidngoreildabdlidyi @gebéimﬂ,r@:deme

sem conductor chip and the nufti-layered wiring substrate using the organic
mat eri al ﬂésﬁﬁgﬁﬁgégﬁouéﬁﬂ thénnﬁﬁﬁ?FnﬁorﬁPiﬁﬁlFh?yp€ahlﬁ@r|ﬁBPoved When

t he underg$ig resin is interposed between.the senlconductor chip and the

muf ti-1ay °VﬁP9n8e§EH§Fré?ecﬁgyﬁﬁtﬁﬁg aRES TREes a nufti-|layered
W ring substrate using.ap.in Sﬁ? ﬁ'vﬁlgg %nb%pg%gﬁkéacoe§%1c§e%%ﬁe nder

However, in th|s cOnVeht r8na ni que,” when*a voird exIsts in
fill resip %E“l’agéééﬁh%i'r‘i‘igc@ %%Ct&%@eﬁdl%% ft AR g {age between
t he under resin the sem conduct or chi an I nterface between

the Undere&bhhs&éﬁ'Eoéﬁqlbﬁ%n%uhk'shﬁﬁﬁﬁﬁﬁi\H'Héﬁ%nﬁkh&kﬁﬁ&ﬁ1&&Héﬁ1é¥1
organic material are poor, in a noist absorptlon refl ow process of a

product, supRebsNglRhenRIRA®R 008U a3 Ceraniilcey fdtieh and a defective
product is manufactured dlsadvantageously. For this reason, the

conventi opabstankiadly expesisive anony advwaterialr dduciseah Ho) mhosimicfe a
flip-flop type sem conductor device.
the mismatch between the linear expansion coefficients,
thereby performing an attempt to improve the mounting
reliability. This attempt is effective from the viewpoint
of improvement in mounting reliability. However, since the
expensive ceramic-based material is used as the material of
the multi-layered wiring substrate, the application of the

measure is limited to a super computer, a large-scale

computer, or the like which is generally maximally expensive.



31 July 2003 - 4 In addition, since a flip-chip type sem3dQuathad0odr chip is
- generally used in an LSI having high performance, the products itself is
expensi ve. Therefore, when a portion except for the sem conductor chip is

_ defective in an electric selection process performed after the flip-chip
type sem conductor chip is nounted on‘é’ﬁUIti-Iayered W ring substrate,
non-def ective sem conductor chip nust be recycled. However, when an under
fill resin is interposed between the sem conductor chip and the
multi-layered wiring substrate using an organic nmaterial, the sem conductor
chip cannot be IrcyenedastntohtBisasen seéaestpeeapher thedéoiltewingcl udi ng
the multi-layered wiring substrate using the organic material becone

def ecti veteehniqguet Lanprapessd. cdPhafarisy ae @mgﬁysfhhbah%%ﬁnbysusing t he
.mul ti-layered wiring substrate using the organic material. On the other
hand, wheArhaReeAnPetBasBdanEPicPAJEFEATWERLRga8ahS: s irdayesed n a
.senlconductor chip, the linear_ expansion coefficient of the cerani c-based
mat eri al VérbﬁﬂlﬁPé%HrPBEeWFﬁFHaﬁé FRé2k4VELYi LPWol NafOfhd&RS MR Chesi n.

For this reason, a recxcle Eroceis for._a no defeﬁtlve sem conductor chip

can be reP%??v@?yoﬁﬁaﬁ Ea@ﬁ egfgl BAViRIap PFGE: &PF@H ?ﬁ@ﬁpﬁdog renovi ng
met hod of a E% g p,t glc n or. dev |ce and d o d

Tl st r ot POREEHBIERE ERY BPPBERERED o, § bPSERY Bo RRIGEoP G s oo VISR 1 he
PO S e

absorptlon t 00 ( e sem i'ce 100" by sucking the
sen CondUﬁS%FQe%ﬁs 4RQehY £18aNS Qo 1 LACLHEARY Rl RRI Shown) connect ed

to an 31 Ju exhaust pipe 104 forred in the heating absorption

tool 103, samﬁcbhaug%kcgﬂdgcta% deyia@ i 19Q vies- e atied i st¥talateenperat ure
by a heater 105 to nelt solder bunps 101 on the rear surface of the

sem condugk@hgdani 6egddlc Matkeelinldr 3uW rhathe sAEaaAdtesde\dctEinkp0 from
the nulti-layered wiring substrate 102. In this manner, the non-defective

sem conduohoa dampcgoind @@mtﬁ@nremnm&dnd*hmﬁween\Mha1sdm1cnﬂduutuhmtor
device 100 is renoved, the sem conductor device 100 is heated to a high

t enper at ucbipFendt ithe medddm,layegesswiatingn subshuedresivstiing tWfe a pol yi mi de
(PlI') -based organic material or an inorganic material such as Si0 and
formed toOpLgenast mtaﬁé!ré@lldé-ls SisPerEere GMma Hde amved nee FeddrfdRick oY devi ce
100 or the barrier netal joint portion between the solder bunps 101 and the
sem condu€edr &e&m@éoyﬁﬁ; aWHePhEhQCFPQerééﬂénrﬁﬁlphésséﬁFESReﬁéﬁor deV|ce

100 is da ed. Fo thls reas t he _non-def ective sem_conduct or, Chl
be def ect PEEVERR e Sﬁam@e* Riiron CHiR by ke SHETRY

difficult t rec efectlve f chip m.conduct qr. chi |n

the convert %8 ar tegﬁﬁqﬂna I%ﬁp ]1N6é i%& a¥%¥%§1 fec

the presenl,jayen %1 %%. trﬁ; °V'rﬁe‘3c Jé;wl% i r{yd)‘?na%eé'ilfé’i“déhcﬁ 0:% Q?&é&?

whi ch can be recyc nti ng re I'Tty, and can be

manuf actured at gawever, in this conventlonal technlque, when a void
exists in the under fill resin, or when the adhesive
characteristics of an .interface between the under fill resin
and the semiconductor chip and an interface between the
under f£ill resin and the multi-layered wiring substrate
using an organic material are poor, in a moist absorption
reflow process of a product, a peeling phenomenon occurs on
the interface, and a defective product is manufactured
disadvantageously. For this reason, the conventional

technique cannot reliably advance a reduction in cost of a

flip~-flop type semiconductor device.



| ow cost and a nmethod of manufacturing the same. A flip-cBipullype3

sem conduct or device according to the present invention includes a

sem conductor substrate, a pad 31 July 2003 - 6 electrode fornmed on the
sem conductor substrate, an insulating filmforned on the entire surface of
t he sem conductor substrate to be opendd-above the pad el ectrode, a wiring
portion patterned on the pad electrode and the insulating film an

el ectrode fornmed on the wiring portion, a nmetal bunp forned on the

el ectrode, a support plate in which holes each having a dianeter | arger
than the di anetrey fditdionEtginda® SipiHipdpie posmidonduaEhtiséledpt o the
nmetal bunps and which is arranged such that the netal bunps project with an
appropri dte dettearaldly alxeue irmears eli$ T dnaheih @r h sl speaf ermamce anthasul at i ng
.resin layer forned to bury the el ectrode between the sem conduct or

subst r at pranthdtee isugmplf tiplexpens ive he Thessditrd ,nwéern @n,pasitiicen t he
.insulating resin layer is formed on the sem conductor substrate, even

t hough a exuaptalfct rides semicomrdhendrathipressdatestbvet be artal bunp, the
stress acting on the netal bunp can be noderated by the elasticity of the

i nsul at i releastic |sgkection precesespenfornedcafverrelye ohldp-¢chepl i ke
formed on the sem conductor substrate can be nore protected-, and the

mount i ng ¥¥RE AATHIGNGICEPE Glip chhdlewBEedeonca m%thp¥6VGHedlwlﬁaHBtlon
since an u der fill re5|3%|s npt used,unli ke a co ventlonabﬁdeV|ce

seni conduBHRFELRNE ¢ P RT ge?EtVElﬁﬁm&F?HSHFtﬂﬁnﬁ MRgMBEr eF&FKﬁ%ﬁQKS

i ncluding,the multi-|ayer ubstrate, t her nor.e i nce Ee nmet a
burp 15 (SR o et etocirdts BoHe ctePH 8 PHEGPRPPRY “PetieRa} F o
Cer condibfire R TEEEPTEn TR BAE B sﬁPl‘%%%t?mSﬁﬁﬁrégevﬁfiﬂﬁhs‘g%%“*@%@et ’
Tl 1 ayer e %lf“hér%%?%t b S e L e e i e

the interyatydesdeend %f&@&é@d@iﬁe ;?l?é:?aﬁr@e\}f@eémiﬁélth@i’ﬁ{qed
W ring prlnted board can be i ncreased. ore, when the sem conduct or

substr at etl@éldmﬁhelﬂllb?éfé&eWEQl%rBﬁBsthﬁéedsbﬁgr dhar erghhset due to the
m smat ch between the [inear expansion coefficients of the sem conduct or

substr at ematelrta: batdmel dgEeetiver, i agrpduntednbadar dpstheaaf haetdlgabebe
reduced. Especially the tenperature cycle characteristics of the nounting
reliabiliaywans ddvanpedvey. ubanghshpr vgéht -layenedowiring pabispirate of the
Joint using the organic material.

On the other hand, when a ceramic-based multi-layered
wiring substrate is used in a semiconductor chip, the linear
expansion coefficient of the ceramic-based material is
optimized to eliminate the necessity of an under £ill resin.
For this reason, a recycle process for a non-defective -
semiconductor chip can be relatively made easy.

FIG. 2A is an illustration showing a removing method
of a flip-chip type semiconductor device, and FIG. 2B is an
illustration showing the flip-chip type semiconductor device
after the removal. When a semiconductor device 100 is to be
recycled, a heating absorption tool 103 absorbs the

semiconductor device 100 by sucking the semiconductor device

100 by means of a vacuum device (not shown) connected to an



portion between the netal bunp and the electrode is prefegablly200yered with
the insulating resin layer. In this manner, since the joint portion between
the netal bunp and the electrode is reinforced, the nechanical strength of
the joint portion of the metal bunp is inproved to inprove protection
properties agai nst an external stress:. Furthernore, in the pr esent

i nvention, for exanple, ~ the support plate can be nmade of a conductive
material, an insulating filmand a netal filmcan be formed on the support
plate in the order nanmed, and a netal bunp, having a ground potential, of

t he net alethampst caipéel Cbnfecned io the heablingi khsarphianctadiicildie
adhesi ve agent. For exanple, the support plate can be made of an insulating
mat eri al ,ard nelrel senieeedwuchber f devikdeoh0Phésshepted &P ehBighpport plate,
.and a netal bunp, having a ground potential, of_the netal 31 July 2003 _
g _ bunpst%@ﬂeﬁét%ﬁﬁn%%t%dh?ﬁt?ﬁelﬁﬁtBP relin fPLACE BURRSCLO)eOBIKESI ve

-agent. In this manner, since the,metal filmcan be ed as a, G\D pl ane
funct i on, TeHE FOFTaGF neE F Bet PBLERRAUEERF SFVASOcRA Do tPABEBVed. | That s,

G\D i ndyct j K f .b d El ect ti
heve | mpelERRLsS shbe | aeRrraifueERTLESPA8R o100 ThRD eSS aVEL tan be
duced. | dditi ip.t t tion, t ' L,ating. in |
br ef or abl YL DR ot HESSF 4T ead B2 bnett ceh b ST RaPEl PREPRe ErethtE8nsi st ng.
of an epoé%ﬁ?@%ﬁ&ué@ék”de éél 68Nz Lefbleqd pol yi m de-based resin, a

; S
pol yol ef i nbased resin, a c§ana?e es?grggasegbre5|n, a phenol -based resin, a

napht hal ene- basgg,£es+ N, REH and! H?ﬁ?&@hﬁé&‘égrrﬁgwc?' f08ddk! k@RovER,t NE

present invention, the insulating m can be nade of a photosensitive

mat eri al . e EBRLcohlfctBgulalibg flolomikr eledidld X das A dhalderature.
deconposition tenperature of 200C or nore. In a nethod of manufacturing a

f1ip-chi prbypehienreasdct ar pdestieatdonordilmg constiBe ipigesdnta i nvention, a
pad el ectrode is forned on a sem conductor substrate. An insulating filmis
formed onpohgimnder ¢P3)r Fhasedf organienmadediailoors ans tinatrejandied t he part
of the insulating filmthat is on the pad electrode is remved to forman
openi ng. materanlt Raahf aEMSLAyendi §ofrmedte ¢ coproe cénttiee slideat duofpst he
sem conductor substrate and the nmetal thin filmlayer is patterned to form
a wiring pBlei Bf. ther sgmeved; ppmisongugaE@roneviceedlilr ©1s fhfendargtiathe
sem conductor _sybstrate. The resist filmis _patterned to renove the resist
film on tﬁgtal3jo3gpyp96Ggon Getween the solder bumps 101 and the
semiconductor device 100, and the active region of the
semiconductor device 100 is damaged. For this reason, the
non-defective semiconductor chip may be defective. In this
manner, due to the above-described problem, it is difficult
to recycle a non-defective flip-chip type semiconductor chip

in the conventional technique. -

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
flip-chip type semiconductor device which can be recycled,
has high mounting reliability, and can be manufactured at a
low cost and a method of manufacturing the same.
A flip-chip type semiconductor device according to the

present invention includes a semiconductor substrate, a pad



wiring portion, and an electrode is forned in the openi ng.31Auye20@3 bunp is
- formed on the el ectrode. A support plate is arranged above the
sem conductor substrate with an appropriate interval between the support
pl ate and the sem conductor substrate. In the support plate, holes each
havi ng a dianeter |arger than the di ant &1 of the netal bunp are formed at
positions adjusted to the positions where the netal bunps are arranged. An
insulating resin is injected between the sem conductor substrate and the
support plate. In the present invention, since packages can be manufactured
by the pradcsfsrade tfremediten ofthe semiconductor sebstvateheanunber of steps
can be considerably reduced in _conparison with a packaging nethod in which
packages ¥l katniidck ikr it o¥med .or obbenenbhee surfacefoEnBhe pieces so that
t he cost can, be considerabéﬁEreduced. In the present invention, the support
n

pl ate carfPeGRRAUGECS TehTtERFSctAaber PRENCEN2PAYRI SPPnBa LS EFOLSet a
filmcan be formed on fhe su gort | at e #n thg oider namned, ang a
conduct i e YEdHERT ROGGERR B%ﬁ SENRYr PRAENAL BAS BHECRBEPECOANENENE ppOrt

late | t t.th tal _b i th tenti al .th t
Burps. | FORTOHIEH EhER pr a8 cnrerhOgne ShEprdr BHabhh 1het DdeBoFHEoBeep. of
b i t ' ' h t_plat
Cocated ot PREHEife CEQERESC0RNERS B0L0LtUGel Chea PR PE PLBRE el Bumps
when the oS Salft HBENG! a28iafistLe! LO0GHR! EhLA! (AR HRkRL 11 M
is formed on the surface of the support plate. Still furthernore, 1n the

present idwefid oetdNebehBPare 3tolMby agpﬁosiEQongfaaaﬁéeehngothﬁesupport
pl at e above the sem conductor substrate is to place the support plate on

jigs arranges abuhps hahdewBDEE 06 hbeangaticenddHctBatSHRst fata1apdm@ach
havi ng an appropriate interval thickness. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1A iprafedt |wbthiadhoapphoprigte dapeentiloabbvel thecBepitypductor

sem conductor device, and FIG 1B is an
substrate, and an insulating resin layer formed to bury the
electrode between the semiconductor substrate and the
support plate.

In the present invention, since the insulating resin

layer is formed on the semiconductor substrate, even though
a thermal stress or a mechanical stress acts on the metal
bump, the stress acting on the metal bump can be moderated
by the elasticity of the insulating resin layer. For this
reason, an active region or the like formed on the
semiconductor substrate can be more protected, and the
mounting reliability of the semiconductor device is improved.
In addition, since an under fill resin is not used unlike a
conventional device, the semiconductor device can be
recycled without damaging peripheral devices including the
multi-layered wiring substrate. Furthermore, since the
metal bump is formed on the electrode buried in the

insulating resin layer to project from the surface of the

support plate, the height between the semiconductor



illustration showi ng a mounting state of a conventional fl31pugapstype
- sem conductor device; FIG 2Ais an illustration showi ng a nethod of
renoving a flip-chip type sem conductor device, and FIG 2B is an
illustration showing the flip-chip type sem conductor device after the
renoval; FIG 3 is a sectional viem1§h8wrng a flip-chip type sem conduct or
devi ce according to the first enbodi nent of the present invention; FIG 4
is an enlarged view of a section Ain FIG 3; FIGS. 5A and 5B are sectional
views sequentially showing the steps in a method of manufacturing a
f1i - p- chisphshys tee mirsb rithes tmgt afle \unp avaorki nignexeased. efsodithels ; FI GS. 6A
to 6C are sectional views sequentially showi ng the steps next to the steps
in Fl GS. "sRsATy sierritde semiqordueker deviemals vieyptedgerena i mulyishow ng
the steps next to the steps in FIGS. 6A to 6C FIGS. 8A to 8C are sectional
views seddifted Mimmshinigntrd heard kithe ke stapitandefEheyghty 7C
. 9A C ,are sectional views sequentiall)
FIGS w(ic is the interval betweeé‘éﬁe semféonductor substrate
and the multi-layered wiring printed board can be increased.
Therefore, when the semiconductor substrate and the multi-
layered wiring printed board are offset due to the mismatch
between the linear expansion coefficients of the
semiconductor substrate and the multi-layered wiring printed
board, the offset can be reduced. Especially the
temperature cycle characteristics of the mounting
reliability can be improved.
In the present invention, the periphery of the joint
portion between the metal bump and the electrode is
preferably covered with the insulating resin layer. 1In this
manner, since the joint portion between the metal bump and
the electrode is reinforced, the mechanical strength of the
joint portion of the metal bump is improved to improve
protection properties against an external stress.
Furthermore, in the present invention, for example, « .
the support plate can be made of a conductive material, an
insulating film and a metal film can be formed on the
support plate in the order named, and a metal bump, having a
ground potential, of the metal bumps can be connected to the
metal film with a conductive adhesive agent. For example,
the support plate can be made of an insulating material, a

metal f£ilm can be formed on the surface of the support plate,

and a metal bump, having a ground potential, of the metal



31 July 2003 - 11 showing the steps next to the steps in Flfafy208 to 8C
- FIGS. 10A and 10B are sectional views sequentially show ng the steps next
to the steps in FIGS. 9A to 9C, FIGS. 11A and 11C are sectional views
sequentially showi ng the steps next to _the steps in FIGS. 10A and 10B;
FI GS. 12A and 12B are sectional views §equentially show ng the steps next
to the steps in FIGS. 11A and 11B; . FIGS. 13A and 13B are sectional views
sequentially showing the steps next to the steps in FIGS. 12A and 12B; FIG
14 is a sectional view sequentially showi ng the step next to the steps in
FIGS. 13kump$ 3@ be conreated wecthemetad i nomtly a ¢onguetiyet ype
sem conduct or device according_to t he second enbodi nent of the present
i nvent i ordhEsdge PaRnd IOBtALS Feanieghals incendheeedmli A1l slsowibey st eps
in a manufacturing a fIip-chhp type . .
used as a GND plane func¢tion, the following electric
characteristics can be improved. That is, a GND inductance
in a package form can be reduced, EMI (Electromagnetic wave
impedance) shield effect can be improved, and crosstalk
noise can be reduced.
In addition, in the present invention, the insulating
resin layer preferably contains at least one resin selected
from the group consisting of an epoxy-based resin, a
silicon-based resin, a polyimide-based resin, a polyolefin-
based resin, a cyanate ester-based resin, a phenol-based
resin, a naphthalene-based resin, and a fluorene-based resin.
In addition, in the present invention, the insulating
film can be made of a photosensitive material. Further, the
insulating film preferably has a thermal decomposition
temperature of 200°C or more.
In a method of manufacturing a flip-chip type
semiconductor device according to the present invention, a
pad electrode is formed on a semicorductor substrate. An
insulating film is formed on the entire surface of the
semiconductor substrate, and the part of the insulating film
that is on the pad electrode is removed to form an opening.
A metal thin film layer is formed on the entire surface of
the semiconductor substrate and the metal thin film layer is
patterned to form a wiring portion. A resist film is formed

on the entire surface of the semiconductor substrate. The

resist film is patterned to remove the resist film on the



sem conduct or device according to the second enbodi ment of3{tjug 2003sent

- invention; and FIGS. 17A and 17B are sectional views sequentially show ng
the steps next to the steps in FIGS. 16A and 16B. DESCRI PTI ON OF THE
PREFERRED EMBCDI MENT A flip-chip type sem conductor device according to an
enbodi nrent of the present invention and & met hod of manuf acturi ng the sane
w Il be described belowwith reference to the acconpanying draw ngs. FIG 3
is a sectional view showing a flip-chip type sem conductor device accordi ng
to the first enbodi nent of the present invention, 31 July 2003 - 12 and
FIG 4 i 9Vigninnpogfedn andfan ekeeiorde hbsnfeymedoidothehapaninge A in
FIG 3. In the flip-chip type sem conductor device of this enbodi ment, pad
el ect r odds MRtAl FWRbrels oFPTMRA s top deteerrad®st Mat PRt axtatdals

term nal el ectrodes such that the pad el ectrodes 2 are | ocated on the

per i pher i B 19ehiFROTR the tIeBicRRpdRctorhgubsErab® Withhanseni conduct or
substrate 1 that, is between #BS pad el ectrodes 2 serves as .an active region
la. A palRREARLIYS IRETE L pobiEeeh the %EPP9EtrEé?Bﬁ pRAafl®an out er
edge portion of the sem conductor bstrate 1. An insul at.i resin layer 4
For pr ot TP ATEEGE TP TEGEr - | S arifec B BAST At tRE (7R 3 An
openi ng i.s: for . ve t t e d_ el r d ive
metal fi anz]i\%lrti %F%%ﬁ%t %edglf(g‘g{:eirgﬂr’r%ﬁafggi ?%}ag’@‘tgﬁdog %ﬁ‘gpﬁ%’??;ggﬁg‘?ﬂ 11
are sequ | r Qs AW LD DGl =1 r t he

i nsul ati ﬁég"tér Z%éynm%(gyée?d%@?}\@%ﬁgé o%%‘#é%gﬁega #ﬁ?sﬁémg%ﬁgﬁ%aggrgr%s%%%t terned

like a rendddi NGuRSs tEFE APriREONA G WddthPAld SF&s POT {4 ODn déeedin the
re-wiring pattern portion l1lla, an external termnal form ng |land portion

11b is foseBfeer fhRé abeROS6HNELEELE 088bdbratel Qhﬂedh_@nstho@&t plazle term nal
formng |and portions 11b | ocated on the active region [a. A solder bunp 16

is fornmed on eanh tHe thweseial iposht bbert § DAee lpackagsebovani beFI G 4, a
support plate 17 in which a hole having a dianeter |arger than the dianeter
of the schamufacoprdd by tbenpdoaesa postheormtatipusfed semikensalcter bunp
16 is forned with an appropriate interval to 31 July 2003
device, the number of steps can be considerably reduced in
comparison with a packaging method in which packages are
manufactured from a conventional state of small pieces so
that the cost can be considerably reduced.
In the present invention, the support plate can be
made of a conductive material, an insulating f£ilm and a
metal film can be formed on the support plate in the order
named, and a conductive adhesive agent can be buried into
the hole of the support plate located at the metal bump,
having the ground potential, of the metal bumps.
Furthermore, the present invention preferably includes
the step of burying a conductive adhesive agent into the
hole of the support plate located at the metal bump, having
the ground potential, of the metal bumps when the support
plate is made of an insulating material and a metal film is

formed on the surface of the support plate.

Still furthermore, in the present invention, the step



- 13 the sem conductor substrate 1 such that the sol der kynquIlgogy oj ects

- fromthe support plate 17. An insulating resin layer 20 is forned between

t he support plate 17 and the sem conductor substrate 1 to buffer a stress
_~acting on the solder bunp 16. The el ectrodes 2 are connected to
correspondi ng el ectrodes of a nDuntingléhbstrate t hrough the sol der bunps
16. In this enbodinent, the insulating resin layer 20 is forned on the
passivation film3 of the flip-chip type sem conductor device. For this
reason, when a heating absorption tool is used to recycle a sem conductor
devi ce asofiesrriabgdngbdhe, sapporth@ighen abwrardihstgasicandhetorchani ca
stress act on the solder bunp 16, these stresses are buffered by the

el asti ci t pubstrRée Asultst ibdgceeding |smpmortp plake tore peasiazranged idt 3 and
the active region la are protected effectively nore than a conventi onal

seni conduPPEP B¢ e8dss ot khre PTG mBTURTirate i3 Rash Maekegor e,
a flip-chip type seni conductor device which can be recycled can be
provided.aBnaﬁgappF&ﬁF%ﬁHﬂﬁ?ﬁﬁ? Fdeci88S resin is not used unlike a
conventional device, the sem conductor device can be recycled w thout
damagi ng peri pheral devices or the like including a multi-layered wiring
substrate. In this enbogj t J I which is fornmed to
be nounted on a printedgaﬁgﬁnBEgggﬁngﬁﬁaﬁgeﬁﬁku?%gﬁg%@g is formed on the
nmet al post el ec de 45 .surro t: Ihuil3td 10l 20, a
st andof f height%ggﬁ %é’ﬁ%c?@hggga%gﬁéﬁ¢§% reaggﬁ%%%é§$%é§1f%§g%he
Jul'y 2003 £ ;14 chliigh@ yige %%%ﬂc‘”cﬂucf&ﬁcﬁe AR condiied OEdI@?ViﬁeiH‘héAe t he
sem conductor device is mounted on the nulti-fayered w ring printed board,
even t hough 1u,Re re@TicrO &G Hhsdurtlihd Hukd hers Nl ddndSyeLegawi ring
printed board are offset due to the m smatch between the |inear expansion
coef fi ci eftld pafchiilpe t3E canditdriustidistdeaticd; and the nul ti-1ayered wiring
printed board, the offset can be reduced. Therefore, a stress acting on the
sol der bunp 16 FTac.beXA edueed,ildnttpediiary shrowimey |a keetdiod hef substrate can
be prevented. In this manner, the nmounting reliability can be inproved. In
parti cul aremosipar & flapywlie drpacianicrndscten deviepr oved. FIG. a2Biti on,
in this enbodinent, since the |ower portion of the solder bunp 16 forned on
the netal ifos dildastgeion Hhrwing pgaie pheiy-otip hevpoi penperrdwatest ween
t he sol der_ by 16 and the netal post electrode 15 are covered with an

i nsul at i nfeva&en 25598 K itrs%abn bet ween the netal post el ectrode 15 and

t he sol der bunp ig reinforced by the insulating resjn | ayer 20, the
nmechani cal streﬁg];[?’h §f 15hé& 6 O%.ﬂnpv-lf%”ist %"t”fn‘gn%l jﬂ']’epTo‘F RcEYRR ef f ect
agai nst a ter tre e | ed d t he i pf or cenen fect by
this resi%%@%ﬁﬂﬂgﬁféﬁﬁwéékﬁgsr%éggéﬁaé%mﬁﬁaéﬁki%brégl?%g?ﬁf?yn%ogga board
in a finalpackage fioriRdend B oved. In this manner, in this embodi ment,
the standoff height can be increased, and a stress buffer effect obtained
by the insul atipgg.es nd auelerdirgd bei Added. a FQEct1bs Aepsoprgsifce a
stress acting on the solder bunp 16 can be nore noderated, a fllp-chlp type
31 ng y 2003 - FIigssemxeiliEmraieVvdas: ivya Noviewd s@gnéhegaleyi ability
can be

) showing the steps in a method of manufacturing a flip-chip

31

type semiconductor device according to this embodiment;
FIGS. 6A to 6C are sectional views sequentially
showing the steps next to the steps in FIGS. 5A and 5B;
FIGS. 7A to 7C are sectional views sequentially
showing the steps next to the steps in FIGS. 6A to 6C;
FIGS. BA to 8C are sectional views sequentially
showing the steps next to the steps in FIGS. 7A to 7C;

FIGS. 9A to 9C are sectional views sequentially



provi ded. A nethod of nmanufacturing a flip-chip type sen ¢ondiy098 devi ce
according to the enbodi nent of the present invention will be described

bel ow. FIGS. 5A and 5B, FIGS. 6Ato 6C, FIGS. 7Ato 7C, FIGS. 8A to 8C
FIGS. 9A to 9C, FIGS. 10A and 10B, FIGf 11A and 11B, FIGS. 12A and 12B,
FIGS. 13A and 13B, and FIG 14 are s&c LoRal views sequentially show ng
steps in the nethod of manufacturing a flip-chip type sem conductor device
according to the enbodi nent of the present invention. As shown in FIG 5A
on the sem conductor substrate 1, as external termnal electrodes, the pad
el ect rodsshawingicthg steps next o the shersi ke BEESt ofAedOi ACuNnits of

sem conductor chips to be |located at the outer peripheries of the

sem conduct or (ﬁﬁcg"s hHe and s10Rtaem seFhienahdelers seguenthalh¥r ganic
material such ,as Si02 or an organic material such_as polyimde is fornmed on

h
the out erShfinfhethesSeers neeprhdtel ke roheRs 21AnfiIrRe Bt £Pe’Fégion la. As
h i FIG 5B he, j | at | i | 4 i Sti f, Cy
organi ¢ mat er | LGTR U Ay T 559 Foke v TReS paadurREL REHEs 2 and
th i vati film3. By the, i ti I f i f
oAb Bl T o PRSI PRGHEPLR, 43281 S 17
the insul ating ﬁfﬁ%f‘#fﬂeiné'f?@tgfgss%?@?ﬁﬁéia$iéﬁglHggﬂgnéiégfgnnsett'ng

conponent, the ‘cross-TiInking reactron e resin conpdnent | dvanced,

and a Neahaging OfReSstepBeRERERY BhedskEpdelar PiOg] haaPaRAl yig;to 31
July 2003 - 16 “obtain a physical value. As the material of the i1nsulating

resin |ayer 4, pré$si [3AB4RA1 83B have Ngedr i BRETBY i 8Q§05BEGERLPA1II §MPEr at ure
of 200C or nore is preferably used. Wien the thernmal deconposition

t enper at usigowinghené n§ué€§i nexeesbnthaystepsi $n2@8EsQr 1@ andduriBig
formati on of the solder bunp 16, the connection between the pad el ectrodes
2 and the Cu plrt@¢ngld ayeralidetsionalpregensedubytiAtlyakhdedagpaiit i on
occurring when the insulating resin layer 4 is heated to 200C and refl owed.
As shown shepl @exBAtoathhostepsi $n FIEM.5188 fodnmddBon the insulating resin
| ayer 4. As shown in FIG 6B, exposure and devel opnent _are applied to the
phot oresi st fil¥&-bl5> &sga, sacphenali vheyr 8pAVEnFethEd1iPoChaPt E¥REL he
photoresist filmJ5, thereby form ng an opening 5a at a position adjusted to
the pad eFeRiFBREVSLORSIEHIGR PRCRFEINGCES (BT 5EGPRM ﬁ§QQQﬁN¢Wta§E? 4 is

renmoved bg e.g., an etching met hod or the |ike by using the photoresist
films asBenBERSEBtT SP¥ERNI6Béni ng 6 reaching the pad el ectrodes 2.

FIGS. 16A and 16B are sectional views sequentially
showing steps in a manufacturing a flip-chip type
semiconductor device according to the second embodiment of
the present invention; and

FIGS. 17A and 17B are sectional views sequentially

showing the steps next to the steps in FIGS. 16A and 16B.

DESCRIPTION OF THE PREFERRED EMBODIMENT
A flip-chip type semiconductor device according to an
embodiment of the present invention and a method of
manufacturing the same will be described below with
reference to the accompanying drawings. FIG. 3 is a
sectional view showing a flip-chip type semiconductor device

according to the first embodiment of the present invention,



As shown in FIG 7A the photoresist film5 is renoved by zaeely zup3 Wien the
~insulating resin layer 4 is made of a photosensitive material, the
photoresist filmb5 need not be forned, and the exposure and devel opi ng
processes may be directly perfornmed to_the insulating resin layer 4 to
pattern the insulating resin |ayer 4~ tReFeby forning the opening 6. As
showmn in FIG 7B, a pad el ectrode adhesive netal 31 July 2003 - 17 film
7 made of a netal or alloy such as a Ti-based alloy or Cu is forned by, for
exanple, a sputtering method or the like on the entire surface of the

sem conduEndrFEGpst rb% earl erlangeddeieyi a§ Aesartinhnshpwm baygwoeflothe
re-wiring layer. The pad el ectrode adhesive nmetal film7 preferably has
good adheZh&¥En pkbperdi B8 FEGt hd- nekerihg &l@f@mdt@%cwmn@wé%u
metal diffusjon between the film7 and the el ectrode 2, and good adhesive
properti €$2¥4Ce et | HRis fTAgdiBens . | Bpdr eAechEodREnd pReFFRrMeE Ofhe

plating feed | ayer tal film8 which_ functions as a plating feed | ayer for
a re-w riRe | SSRICMIURERT aSYBREERER: Li 85 EXEEFRA etﬁEBbBPRy is fornmed on
t he net al

ilm7.by, e.g. tteri h the ILke. T | at i
f eed Iayé?{%%gg?d?glﬁﬁ%giEhgﬁzgﬂﬁfggéhg;gg%ro Fg[znﬁggrhggagﬁgﬁogs%éhths
h in F . t st _filn is farned th {1 f f
the ol a bt Yeler o R0P ERERLTL baTHS bE, RiBR.. WPnd ioTELER °5f hhE°C °
| ectrol ytig: i h ik f t
s exposei EHEP LIk BEERErate SN OH By e e e e

plating feegelayeragehal abthoe8rahiohl Ya2 PRTb498i GRELISRPEGLNY {9 the
re-wiring pattern portion 1lla to pattern the photoresist film9. In this

manner, afpemes&toneshduabtpoet regidd e halt aanotiberplalyengoieednl ayer -
metal film8. As showmn in FIG 8C, the Cu plating layer 11 is.formed on the
plating ferd tayecongtatoti kab8tlkyteely. ,Aaninsetitohyt resCi phaerng
process. In this manner, a wiring 31 July 2003 - 18 layer constituted by
t he pad efectpodeeatihngi sereetwvalkinigl hayert he oaxmedg oheedhel ayer nmetal film
8, and the Cu plating layer 11 is fornmed. This wiring layer is formed |ike
a rewiri npapaivathonThadlmxBer naih openinal 6f b8 nfagneédnabpvet tha pad is
formed in the re-wiring pattern portion 1la. As shown in FIG 9A, the
resi st re8l@EAFOB8r £iron 10 subjected to the pattern process is renpved to
forman opening_12 in | ayer 11, _thereby osi.ng the plating

he Cu pl atjng, , ex
feed |ayer metaf ??ﬁn?g?cﬁgogﬁoﬁﬂhﬁglﬁFGme§B, §1ﬁW090réngﬁtPP mt#$havi ng

a large thickneqs L3 £OUIEY OhaNg R 1S3 3559 (41, aem conduct or

sequentially formed as a wiring layer on the pad electrode 2
and the insulating resin layer 4 in the order named. This
wiring layer is patterned like a re-wiring pattern to form a
re-wiring pattern portion 1lla. In the re-wiring pattern
portion lla, an external terminal forming land portion 11b
is formed.

A metal post electrode 15 is formed on the external
terminal forming land portions 11lb located on the active
region la. A solder bump 16 is formed on each of the metal
post electrode 15. As shown in FIG. 4, a support plate 17
in which a hole having a diameter larger than the diameter
of the solder bump 16 is formed at a position adjusted to

the solder bump 16 is formed with an appropriate interval to



As shown in FIG 9C, the photoresist film 13 is exposed ag¢Jg¢prebsped to
partially renove the photoresist film13, and an opening 14 is fornmed to
expose the external termnal formng land portion 11b. At this tine, when
t he devel opi ng properties of the photoyesist film 13 are poor, good

devel opi ng properties may be secured by’ pérfornmng a dry etching process
using a plasma surface processing technique to the photoresist film13. As
shown in FIG 10A, the plating feed |ayer netal film8 is used as a feed

| ayer, the netal post electrode 15 consisting of a nmetal material such as
Cu or N the fasmigpnductnr opdrsteptel bpatel ot iehexselder bempi hal
formng |and portion 11b. At this tine, when a variation in the heights of
t he for nRFIRAGHRS foiam b tFWRRRr 15 1ate ot e, AR dOEHLAGING 4R&¥ern may be
added at the outer, peri phery of the sem conductor_substrate 1 to achieve a
means forl3¥f% &Qﬁ]rﬁg formed petvrry the gsuppent tateut f eRtddehCity

di stribution, i ffectl [ f. t ' duct bst 1. As
hown 1 n $CORAIC Toe “GA Cr €0 <l 6| HERERT CALTEFBEE caPERG PRAEOPNg

h I f d h I
Cer mi nal TR g FanGH Bor 5 SLAS CTRAEh G 16 FIGCSER B using the O
| ati I ; | agi ; fl
Pot t om of Pree ity [88ee e OF  JombRRE1AE) ShnlELELe’ LORRAR"CRET ) o

a dry etcdy f“%ﬁ%ﬁ% _shown in FIG 11B, by using the Cu plating |ayer
11 as a nagggathe pad ﬁ?ectrode adhesive netal film7 on the bottom of the

opening 12 can ¢ il eshissk {fest | SFRY| [Ws PI RELS§ £OsLhechybpabbyisnsul ate
the re-wiring pattern portions 1la fromeach other. As shown in FIG 12A, a

flux is stpphé@doRntRethessevatippstibhest 6odendSc1apdcnipotgpe ball (not
shown) is nounted and subjected to heating reflow to formthe sol der bunps
16 on t hesahbednddesod Sdasie«t erfmat dlersrirwdson Atwhdn sati ne, when t he
activity of the flux-is high, after the solder bunp 16 is fornmed, the flux
i s preferdiyingsaesiorptsesutecihbsciisadntesretyche saspiécoAdushown in
FIG 12B, height adjustnent jigs 19 each having a predeterm ned height are
arranged @@vbeehashdescribedf abavesefvenntibeneh agubberasd strgre end

support plate 17 in which holes each having a dianmeter |arger than that of
the sol de? BeFP2RECALeSEERREJSFR PRetBENECHIEEPHMRS LEme thEES&Ngement

pattern of 108.89' 92 BUTRS 38 L5 2h520952: 00,357 ¥he 20 nating
resin layer 20, and the passivation film 3 and the active
region la are protected effectively more than a conventional
semiconductor device, so that mounting reliability is
improved. Therefore, a flip-chip type semiconductor device
which can be recycled can be provided. In addition, since
an under fill resin is not used unlike a conventional device,
the semiconductor device can be recycled without damaging
peripheral devices or the like including a multi-layered
wiring substrate.

In this embodiment, since the solder bump 16 which is
formed to be mounted on a printed wiring board on an end
user side is formed on the metal post electrode 15
surrounded by the insulating resin layer 20, a standoff

height can be increased. For this reason, when heat or the



- 20 the height adjustnment jigs 19 such that the support 3pljtye0bd and the
- inner peripheral surfaces of the holes are not in contact with the netal
post el ectrodes 15 and the sol der bunps 16. In this manner, an insulating
resin can be filled to reach the periphery of the netal post el ectrode 15
and the joint portion between the sordéf bump 16 and the metal post

el ectrode 15 and to have a predeterm ned thickness. Note that a resin
injection portion 18 for injecting an insulating resinis formed in the
support plate 17 in advance. As the material of the support plate 17, any
one of a tbdkduési apphiedrtal thrdsenicesdugtiong dentice alhidwey the used. As
shown in FIG 13A, an insulating resinis injected fromthe resin injection
portion 18emgeppdurtorhdeydgpois ploandety ono thie mud fioriaysr aseWigdma he
support plate 17 and the sem conductor substrate 1 with the insulatin
resin, thBFéByedoPRAEE afVERs FheMighy thesisemigpaduri-on pulfitsakgnderand he
peri phery of the netal post electrode 15 and the joint portion between the
sol der bukpe1BUdkd-LtR¥eretaWizded @Fé@@ﬁgdéofgdaﬁ§ﬁxﬁﬁ£;9f\ﬂqﬁ1WQK¥he

i | ati . i h in EILG 13B, the height adjust t Ji 19

ar'r anged. B SPAECEN 8 BRSPS N Ber ORI CLBANGIS0 FHAS L AhRD hRbi de The

i | at i i | 20.t0 _be inj t i f, : . ..a.th tti
resin tnaePREPRANE) B SREFREALE (o arcat AU S aduedat T Wohdi (1 ans. s
shoun [ BRSnchd pBadisassenilicid PLacess (o ld ] nyble cped) cgnduct or

Substrate iI'nto senicdnduct or “chips icin | a t0 ¢hange from

the stateg@lesiCactihgl Wy tHi03c1del bifP AN UK Qf%sﬂg%ﬁlcréﬁ,e ahd 0 the

state of the sem conductor chips Is perfornmed. In this manner, a flip-chip

type sen gardyali0brdeteca ide YPOWhd BubsErat £ ol asiided. hn this
enbodi ment, since respective packages can be manufactured by the processes

in the stahesohmahhersemheo rdieitdn s WHeSlilalia iky tdih Meiakipdved epgncan be
consi derably reduced in conparison with a conventional packagi ng nethod for
manuf act upiang igadkage s ehpematures iatcd eofcsmd t et iateiss s agwh thee cost can be
consi derably reduced. The second enbodi nent of the present invention wll
be descri bogreviedw. FIG 15 is a sectional view showing a flip-chip type
sem conduct or device according to the second enbodi nent of the present

i nvention. The 3AnBddétdPancdinihdsalesbadimernty,Gsirgeridies lgsitste t he sane
parts in FIG 15, and. a d%ag%%Ption t hereof will be omtted. In this

enbodi menPOLtH % Afatiiors R | s EQamsrslii R rthe PR ds B T ng | ayer
o S B g, 98 ARG L B R G
enbodt ment1ts SHETa RiE, o e Bt Rt AT dS Fhea il ow ng
Ton sorvi g erel BisE At Al L8 R 600 i Mo B Pofeiddbotesy DU,
30 on the tHPpRalP st Biadrdil YiNthm hle sdided wanducd i ye adhesive

agent 31. It is determned in advance on the stage of design for a
seni condudiedm fIreyentbyt hite tites X heig brwgisn 16eye A 650, aride Ifech&fi 14l on a

retal strength of the éolder bump .16 itself and the protection
effect against an external stress are improved due to the
reinforcement effect by this resin layer 20. For this
reason, the mounting reliability for a board in a final
package form is improved. In this manner, in this
embodiment, the standoff height can be increased, and a
stress buffer effect obtained by the insulating resin layer

20 can be added. For this reason, since a stress acting on

the solder bump 16 can be more moderated, a flip-chip type



31 July 2003 - 22 post electrode 15 serve as a GN\D exterrglJjuyezgoanal , a
Sig (signal) external termnal, and a power supply external term nal which
are electric functions of the external termnals. In this enbodinment, in
conparison with the first enbodinent, the nmetal foil layer 30 in the
support plate 17a having a conductive 6§trern can be used as a G\D pl ane
function. For this reason, inprovenents in electric characteristics such as
a reduction in G\D inductance in a package form an EM shield effect, a
reduction in crosstal k noise, and the |ike can be achi eved. A nethod of
manuf act usémpcandh¢porhdevigeehsenngohdgbt mpudéingeraddebdilngyt canhibe
enbodi ment will be described below. FIGS. 16A and 16B are sectional views
sequent | ap¥9vi@edi ng steps in manufacturing a flip-chip type sem conduct or
devi ce according to the second enbodi nent of the present invention, and
FIGS. 17A and 2 Em%#%ogeéﬁi%ﬂﬁPfQFEREl§§qﬁeﬁ@FBrF81§hBMPﬁg the steps next
to the steps.in FIGS. 16A and 16B. In this epbodi pent, the sa steps as
the stepsSHBLEBNEREtRF cfe¥hERN2FRCEAENTI1ISR Fﬁetﬁ@bﬁgﬁWP8$t8FiEgenethod of

I I L N e
ji 19 hay| 1 hei gh th th id

bt “The schfeSnatr op Elbsfrre T8 88 Che L0Bport SPaee 17300 Wi & hol os
havi di t | h t 1,60, 6
formed | notherSane 108 abd 10018,y 11a Bnkl LB TR GK R A am e 0r T
of the sokday bUIRSahf213h0bandNdhlAC 1iss a2 BRGR R Ha iRl Ot ad) ust ment

;
jigs 19 such that the support plate 17a and the inner peripheral surfaces

of the hokgguaneiBol Iah@w&hgctst\@ptsh itnhe hiee e heRes o e Rl fad@sidimangd t he
sol der bunps 16a, 16%, and 16c¢c. In this manner, an insulating.resin can be
filled tofoigpechhipetppel plegiiyodiductermeledliceosiccdlrelingods heand the joint
porti ons between the sol der bunps 16a, 16b, and 16c and the netal post

el ect r odeethbodhteht bivehae predeindr mnvehttilwnckness. A resin injection
portion 18 for injecting an insulating resin is forned in the support plate
17a in advance. Asnshduint ionFI&n SAsuloat ithg Isewdicofduc tohowubstaretiestling of ,

e.g., polyimde is forned on the support plate 17a, and a netal foil layer
30 consi seEngxsernglgterminad fed@eddasieahdhnfachtalartrgdas rieadeet al
foil layer 30 is forned |ike a conductive pattern, As the material of the

support pP&rect¥a s By &Ve OF Fhonddd iare FREShII A s i ul ati ng
materi al may .,be used. As sho in FIL.G 16B, the condyctive adhesive agent
31 b bur PEIERPEIERS TGS b AEAP RS S SIS LS GO SRA I as t he
G\D ext er nal rmonal , of 1 solder b S . a 6 t hol es
fornmed i nO?hé:thguEg%rlicoﬁlldéltcé&%a&hl}v%‘ng%Ea{gcg%g%%y%\%gbga?g&#ns &%%tem%gf time,
a thernosgt tj ng pr for ek opdugti weadhesi ve agent
31 under %r yde'_t gra_m'qﬁl_e _ Sondi ?f\a&%laég nee _e%.é_ E@hg\%ﬂgﬁn%ﬁ%q I7A, an

i nsul ati nghah@HiR 1 Sudh & by aMdde d efdpmdiGetimd apEdton 18 of the
support plate 17a having a conductive pattern, and the insulating resin is
31 July 20@%iphe4ids |dfedHe gahcdldderddds phedn@stlod dbeivet abgpest 1a.

el ectrodes 15 and the joint portions between the sol der bunps 16a, 16b, 16c¢
and the netal past shlosct HOdEITGLS 38 ftdremiarsulesiilrat ivegp iresiayemyer 20

bet ween the support plate 17a and the sem conductor substrate 1. At this
tine, as somstisddny ofor ré+gr 4 D iongARLG Matesial |syek 29, pohpbmadei qui d
resin to be injected as the insulating resin |ayer 20 has excel |l ent
fluidity dfaf@umad qn dghe tpad i ket BXedes resaid chhe bpaspivateant £aAMt Re
resin injection portion 18 by potting. In this manper, the insulating resin
can be ead¥ IS 1R IR RE F P sE o rtiucd oFURGHERR ot RF 1PEREeE henguBpor t

plate 17a're—wiring layer (which will be formed later) is achieved.

If the insulating resin layer 4 contains a material
including a thermosetting component, the cross-linking
reaction of the resin component is advanced, and a heating

process is performed at a predetermined temperature to



As shown in FIG 17B, the height adjustnent jigs 19 arrangedulgr2008t h si des
of the sem conductor substrate 1 are renoved. At this tinme, when the
insulating resin layer 20 is nade of a thernosetting resin, a resin

har deni ng process may be perforned under predeterm ned conditions, and the
hei ght adjustnent jigs 19 may be rendveB. “As in the first enbodinent, a

di sassenbl i ng process for cutting the sem conductor substrate 1 into

sem conductor chips by a dicing blade 21 to change fromthe state of the
sem conductor substrate 1 to the state of the sem conductor chips is
per f or recobtain ha sphpmibeal walhep- A8 theypetsemabreficthe thsalat tisgshown
in FIG 15 can be manufactured. In this enbodi ment, as described above,
flip-chi prespe Layeeohdudtoesdevieterhali hgvengcr thegmatact eri stics which
are nore excellent than those of the first enbodi nenf can be manufactured
as packagd@CORPeHkt brpceeERaratuyafef PROF or marg is m@eralzlsy For this
reason, sinc the nunber f steps,can be considerably reduce n conpari son
Wi th a cofRRt i OIRAD HRe ISR IRRPIRAS Hatih At TRE B EEkaGeth® r om ¢ he

tate of snal t he, cost derabl y reduced, | f
he inﬁodfﬂittggiﬁﬁfﬁ%ﬁbﬂetggéty.ﬁ?ae58§Q€35t§@?ﬁ SRS otoTREE R er i al

of the i ngl glingof g8l ol gves 6 200, Lhe RLELT Bl bztggtn'tﬁt gho the

pol yi m de-baséd Tesin |nsola Fng resrn-lrayer nmay Cco aln at | east

one, T esi N Sekect s 5 OHANEROT EUPoEQB5h " 1Ge0r 130 1 EPAKKDRIRG SRRy

silicon-based resin, a poly asedres cyanate ester-based-“resin,

a phenol @Héfﬂaie&éBomﬁo@iﬂe'ﬂ&ﬁabéeﬁr%ﬁﬁdwhéﬁ' Eheaﬂﬁsﬁlfaltl:t?&;e%s%sed
resin. 31 July 2003 is clained . l'i p-chip type

senlconduggﬁérd@vigehggaaalganOOaCS@MECE@ngwga substrate a pad el ectrode
formed on the sem conductor substrate; an insulating filmforned on the

entire surface R§ shewsebhcPDGUCER; asupRbtatkesisai dilmsel asi dgrieldmonavi ng
an openi ng above the pad electrode; a wiring portion patterned on the pad
el ectrodethadithelansnbarendnf ilhgerand.el ectrode fornmed on the wiring
portion; a metal bunp fornmed on the el ectrode; a support plate having hol es
each having a dhaneghevn in FIG. 6B, exposure and development are

applied to the photoresist film 5 by, e.g., a

photolithographic method to pattern the photoresist film 5,

thereby forming an opening 5a at a position adjusted to the

pad electrode 2,

As shown in FIG. 6C, the insulating resin layer 4 is
removed by, e.g., an etching method or the like by using the
photoresist film 5 as a mask to form an opening 6 reaching
the pad electrodes 2.

As shown in FIG. 7A, the photoresist film 5 is removed
by peeling. When the insulating resin layer 4 is made of a
photosensitive material, the photoresist film 5 need not be
formed, and the exposure and developing processes may be
directly performed to the insulating resin layer 4 to
pattern the insulating resin layer 4, thereby forming the
opening 6.

As shown in FIG. 7B, a pad electrode adhesive metal



| arger than the diameter of the nmetal bunp and fornmed at @sidly 2008 adj ust ed
- to the netal bunps, said support plate being arranged above the
sem conductor substrate with an appropriate interval between said support
pl ate and sai d sem conductor substrate §uch that the netal bunp projects
fromsaid support plate; and an i nsulatli i'ng resin layer fornmed between the
sem conduct or substrate and the support plate, said el ectrode being buried
inthe insulating resin layer. 2. Aflip-chip type sem conductor device
according to claim1, wherein the periphery of the joint portion between
the metal £bilp7 amadehefeReBetadeOrs addoyr 64CH A PhTi-basest iadd Wedth
|l ayer. 3. Aflip-chip type sem conductor device according to claim1,
wherei n tR8 $8ppe¥rep| B¥e £orngFemBica QosBUEtRFd NFalethad Qﬁ1qW%ulat|ng
filmand tal | mare forne 2003 t port pl ate
in the ordd enaﬂeaheaﬁﬂtérﬁeFHF%Bﬁﬁp°fh§9ﬁn§egl§ &&m&ﬁa&«%ﬁﬁ atg L he
met al bungs LS co nected to %ﬁﬁ | mwith a nductive adheS|ve

c&

agent . A FPan Rt yﬁ?ﬁemg &8e€&#“ﬁé€ﬁ@§ A§ T A _
wherein tagngprfﬁe % *3?€€ de por€ guhgggﬂgfg§&6§ Ergfgﬁggga il

is forned the suf 2 V&t e and a e V|ng a

or ound popeqt Ll ghhggﬁv@eg%gla;m%sch pocmea%aet%floalt dlpdd | mwi th a

conducti ve adhesive agent type sem con UCt OI’ eVI ce

accor di ngefaceh-ahBslya, V"%ﬁx%@'l”m%*&%l' B el ieh Hetwedtile FANMRINSM | east
one resin selected fréomthe group consisting of an epoxy-based resin, a

silicon-bapedelgsitRode R9! ¥nd R0 WRMSASN progeattidefdda-tased resin, a
cyanat e ester-based resin, a phenol -based resin, a naphthal ene-based resin,

and a fIthenQahaﬁqdréeimn1a§enA4fI|p chi p type seniconductor device
according to claim1, wherein the insulating filmis nade of a

phot osensi ti ve Rat eshbah. ifi. FAGL| 78, clthe plad ingmifesnddcayer dexiade fadoor di ng
to claim1, wherein the insulating filmhas a thernmal deconposition

t enper at uBewbfichof unesg onisars2@0@1la8.iny rfserbd agfemeimyf actug-wigrind | i p- chip
type sem conductor device conprising the steps of: formng a pad el ectrode
on a seni é8ieFcerd Salsser dow FlOGHME Fesishanas mrInertionis Howmdre
surface of the sem cqonductor substrate and renoving the insulating filmon

the pad ePBcithd@etdls ikl HYenisrd -+ BERANLPDIHR method or the
like. The plating feed layer metal film 8 is made of, e.qg.,

a metal material such as Cu.

As shown in FIG. 8A, a photoresist film 9 is formed on
the entire surface of the plating feed layer metal film 8 to
form a re-wiring layer by an electrolytic plating process.

As shown in FIG. 8B, the resultant structure is
exposed and developed by, e.g., a photolithographic method
to expose the plating feed layer metal film 8 of only a
portion corresponding to the re-wiring pattern portion 1lla
to pattern the photoresist film 9. In this manner, a resist
residual portion 10 is left on the plating feed layer metal
film 8.

As shown in FIG. 8C, the Cu plating layer 11 is formed
on the plating feed layer metal film 8 by, e.g., an

electrolytic Cu plating process. In this manner, a wiring



- 28 _ forming a netal thin filmlayer on the entire surfasgupf2ooBe

sem conduct or substrate and patterning the netal thin filmlayer to forma
wiring portion; formng aresist filmon the entire surface of the

sem conductor substrate, patterning the resist filmto renove the resist
filmon the wiring portion, and form"nglaan opening to forman electrode in
the opening; formng a netal bunp on the el ectrode; arranging a support

pl at e above the semnmi conductor substrate with an appropriate interval

bet ween said support plate and said sem conductor substrate, said support
pl at e havilayeolconsdddmtiesl ibwy thelipatbiaredtrege adhesive webabt 8i1of 7t he
nmetal bunp and forned at positions adjusted to the positions where the
metal bunher @@Mlaggé&edgﬂéﬁeﬂf aetiadg fHan rﬁsvulétitd r@@ &4 et iRen t he

sem conduct or substrate and, t he support plate. A et hod of manuf act uri ng
a flip-chi ﬁylefp Lsdf fraec-or THéSi &’éréE‘@ml&lYﬁéf i formads 1ijiferdeibeT he

t pl at f d t t I d I il d
2 hotal | MRS BRRARAD onThRe CELREORL PFATLORE ERETGe L ARRET EhRT b o
nmet hod co sesctb %cgq_ glonductl ve adhesive a enlt, nto he hol e of the
support pl e]1 0 1 e Sv Jtﬁﬁ&g %"’a‘iﬁeer‘t & bjr%%n ?)btentl al, of

Lhe metal bumps s digldh sH0msA MOhoLiel ANACIIAIG. £ LLLPCH By type

sem conduct or deV| ce according to'cla

made of anyylald 09, raaaétsefqgj%@ocr%%gllé 2}94916&%&0{&990% tuge sur f ace

of the insu ng materia sard nmethod conpri ses

burying a gfnducd 1ve [fhas & Wlﬂ@tfhfelhoif Otf,héPébeéH?Bééan yatge

| ocated at "a netal bunp, having a ground potentl al he metal “bunps. 11.
A net hod ¢flammy aaded i ngrex fMdya Xk ype sem conductor device according

to claim8, wherein the support plate is arranged above the sem conduct or
substrate by armanghoyn iigs FIE.h 98yvianphotapiopt | &4 mt 13 clkarebisgad bot h
ends of the sem conductor substrate and placing the support plate on said
jigs. .AS3AAR tAhi ks A4, foBRdA\. off. YR Bie AbERPf &be of the
R AhFR. AFR. AF, . AF, . A3?. Ah3R. A3R AhFR. AYR. AY?. Ae. A{ 3y. AUR. A3e#. A3. AFR. As. | e.
ANY/( semiconductor substrate 1.
As shown in FIG. 9C, the photoresist £film 13 is

exposed and developed to partially remove the photoresist

film 13, and an opening 14 is formed to expose the external

terminal forming land portion 11lb. At this time, when the

developing properties of the photoresist film 13 are poor,

good developing properties may be secured by performing a

dry etching process using a plasma surface processing

technique to the photoresist film 13.

As shown in FIG. 10A, the plating feed layer metal

film 8 is used as a feed layer, the metal post electrode 15

consisting of a metal material such as Cu or Ni is formed in

the opening 14 opened on the external terminal forming land

portion 1llb. At this time, when a variation in the heights

of the formed metal post electrodes 15 is large, a dummy

solid pattern may be added at the outer periphery of the

semiconductor substrate 1 to achieve a means for uniforming



%vho! "Dl Jv. 31 July 2003
@.7DJL}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]cal ca]ca]ca]c<al]ca]lca]calc<aljcalLM”~z L MY
?LRTqgr{}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ci])ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJcal'} ~%&ZRDE* Cy!
}xsnid_ Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caII X mi#H$$ 9%

(O (1 ( (é% -Y. Z.s. }xsnid_Z] ca] ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal cxdtehg ]@aqréar}*@aql%a%ay cdlebrihptapralrapRapESpEsive </ =/ N O VI W
/h/|////0>0u00033#3 5\596667Q77779D9Q0} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] e%a%qreaq Eafhey] %%FP%%‘]”&%‘]‘%E’PEafEBfEEF@ﬁ] (l,a] cal ca] cal ca] ca] ca] cal QX9

slcal ol alenl e eolencalcal calonlealepl ol ol leslgnlgglont o © o
2] cal cal C@i&@ifaégaigaksﬂgal A1) ALk L5 SR 35 KRKAVE

P- PAPPPPP XX XX{ Y| YYYY} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca ca ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal YY=Z0ZZZ

ZZA L\ S\ 9% " N A "Showh &in P16, 21122285085 X581 €nél ea] paheaheahagksaiqa] cal ¢
a] ca] ca] ca] ca] ca] ca] caj caj ca] ca] cal ca] caJ ca] ca]ca] ca]ca]ca] ca]JcaJca]ca]calO

eleeff as a mask, the Platlng feed layer metal film 8 on the bottom
flfgggllhjljyjijkakk I Innnnnbncnophhfxsnld_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]

ca] ca] ca] 6f] ehécepenlng] ta] €8] eamoekdabyahedneg] @alcs] eakeal eajotalma] cal NgO
gor sssdv*xyyyz{ 6} &I P } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] cahethod] orn] aaficg] eatbahgajeahod].ca] ca] ca] ca] ca! FSZ7pr P<I P" } xsni d_Z]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] k%] %h?ma %VhBé - 1008, ( Py&USUp& the Cu plating layer 11
310%& ()-yl0%& ()-: 10%& ()-"310%& () -o%vf H 3940%&

SH10%& (§5321088%: ( Fhespedopiectrade) aohesiyes Iewe: m 7o &Rs -

@LI K-7!'10%& ()-F 610%& ().-, f &L0%& (%ﬁf f &1LOWM& () -f

*1099&' ()PPEESIHRE(Fhe 99%&“@) 125678) W?IUP@%E&JE@ ﬁ%@ﬁ&“{‘)‘”@g

|10%T& 31090 & 0Ob10b10b; 10%& (. YH& N4 ?L K7! 10% &' -
31006 08 PEOTBIRL 5 ORESPRET LG Rer P La e, (S Yo s Yo 0

portions lla from each other.

As shown in FIG. 12A, a flux is supplied onto the
metal post electrode 15, and a solder ball (not shown) is
mounted and subjected to heating reflow to form the solder
bumps 16 on the electrodes 15 as external terminals. At
this time, when the activity of the flux .is high, after the
solder bump 16 is formed, the flux is preferably washed to
secure the cleanness of the sample.

As shown in FIG. 12B, height adjustment jigs 19 each
having a predetermined height are arranged on both the sides
of the semiconductor substrate 1, and the support plate 17
in which holes each having a diameter larger than that of
the solder bump 16 are formed in the same pattern as the

arrangement pattern of the solder bumps 16 is arranged on



y1l0%&' () - LRTxyz{wrcE7! 10%& ! 310%g& ()-10-ul0-ul0-u *!10%4 udlyCho3
3"109%& ()- V3"10% u-u& ()- |10% u& ()-A%i K- EF 0z10%g& () - L'#lO%@&T() T

| 940%g& () -
3" 109@& ()-s! 10%@&& () -1 10%@& () -! F10%

i K- KY 910%@& ()- 710%@&& ()-6" ! 10%a& rg‘ 04=10%@& ()-1 @10%&& () - SsO

109 () -
U& () -

."10%

" 10%@& () - sX | i KY 9109%@& ()-"10% & ()-"10% U& ()- Y10%
"310% U&' ()-10@0@0@1t ! 10%@& () - mH#$$&8&&&F \ RHY 910%@& ()10 10 10

the height adjustment jigs 19 such that the support plate 17
and the inner peripheral surfaces of the holes are not in
contact with the metal post electrodes 15 and the solder
bumps 16. In this manner, an insulating resin can be filled
to reach the periphery of the metal post electrode 15 and
the joint portion between the solder bump 16 and the metal
post electrode 15 and to have a predetermined thickness.
Note that a resin injection portion 18 for injecting an
insulating resin is formed in the support plate 17 in
advance. As the material of the support plate 17, ahy one
of a conductive material and an insulating material may be
used.

As shown in FIG. 13A, an insulating resin is injected
from the resin injection portion 18 formed in the support
plate 17 to fill a portion between the support plate 17 and
the semiconductor substrate 1 with the insulating resin,
thereby forming an insulating resin layer 20. In this
manner, the periphery of the metal post electrode 15 and the
joint portion between the solder bump 16 and the metal post
electrode 15 are covered with the insulating resin.

As shown in FIG. 13B, the height adjustment jigs 19
arranged at the ends of the semiconductor substrate 1 are
removed. The insulating resin layer 20 to be injected is
made of, e.g., a thermosetting resin, the resin may be
hardened (cured) under predetermined conditions.

As shown in FIG. 14, a disassembling process for
cutting the semiconductor substrate 1 into semiconductor

chips by a dicing blade 21 to change from the state of the

"109%gC& ()-m 10%& () - m&10%& () - F10%9& () - ZRi KF 0z10%& ()-3
()-10g10g10gy2 "10%& ()-G *Cy!
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semiconductor device as shown in FIG. 3 can be manufactured.

In this embodiment, since respective packages can be
manufactured by the processes in the state of the
semiconductor substrate 1, the number of steps can be
considerably reduced in comparison with a conventional
packaging method for manufacturing packages from the state
of small pieces, and the cost can be considerably reduced.

The second embodiment of the present invention-will be
described below. FIG. 15 is a sectional view showing a
flip-chip type semiconductor device according to the second
embodiment of the present invention. The same reference
numerals as in FIGS. 3 and 4 denote the same parts in FIG.
15, and a description thereof will be omitted.

In this embodiment, in comparison with the first
embodiment, an insulating layer (not shown) made of, i.e.,
polyimide is formed on a support plate 1l7a, and a metal foil
layer 30 made of, e.g., Cu is formed on the insulating layer.
The metal foil layer 30 is arranged like a conductive
pattern. The second embodiment is the same as the first
embodiment except for the following configuration. That is,
of solder bumps 1l6a, 16b, and 1l6c, the solder bump 1l6a
serving as a GND external terminal is connected to the metal
foil layer 30 on the support plate 1l7a by burying a hole
with a conductive adhesive agent 31. It is determined in
advance on the stage of design for a semiconductor element

that the solder bumps 16a, 16b, and 1l6c formed on a metal
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@ Y10%& gbst ei ro el serv% as a GND external terminal, a Sig
(signal) external terminal, and a power supply external
terminal which are electric functions of the external
terminals.

In this embodiment, in comparison with the first
embodiment, the metal foil layer 30 in the support plate 17a
having a conductive pattern can be used as a GND plane
function. For this reason, improvements in electric
characteristics such as a reduction in GND inductance in a
package form, an EMI shield effect, a reduction in crosstalk
noise, and the like can be achieved.

A method of manufacturing a flip-chip type
semiconductor device according to this embodiment will be
described below. FIGS. 16A and 16B are sectional views
sequentially showing steps in manufacturing a flip-chip type
semiconductor device according to the second embodiment of
the present invention, and FIGS. 17A and 17B are sectional
views sequentially showing the steps next to the steps in
FIGS. 16A and 16B.

In this embodiment, the same steps as the steps up to
the step shown in FIG. 12A in the manufacturing method of
the first embodiment are used. An explanation will be
started from the step next to the step shown in FIG. 12A.

As shown in FIG. 16A, height adjustment jigs 19 each
having a predetermined height are arranged on both the sides
of the semiconductor substrate 1, and the support plate 17a

in which holes having diameters larger than that of the

solder bumps 1l6a, 16b, and 16c are formed in the same
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such that the support plate 17a and the inner peripheral
surfaces of the holes are not in contact with the metal post
electrodes 15 and the solder bumps 1l6a, 16b, and lé6éc. 1In
this manner, an insulating resin can be filled to reach the
periphery of the metal post electrode 15 and the joint
portions between the solder bumps 1l6a, 16b, and 1l6c and the
metal post electrode 15 and to have a predetermined
thickness. A resin injection portion 18 for injectihg an
insulating resin is formed in the support plate 17a in
advance. In addition, an insulating layer (not shown)
consisting of, e.g., polyimide is formed on the support
plate 17a, and a metal foil layer 30 consisting of, e.g., Cu
is formed on the insulating layer. The metal foil layer 30
is formed like a conductive pattern. As the material of the
support plate 17a, any one of a conductive material and an
insulating material may be used.

As shown in FIG. 16B, the conductive adhesive agent 31
is buried into gap portions between the solder bump l6a,
serving as the GND external terminal, of the solder bumps
l6éa, 1l6b, and 16c and the holes formed in the support plate
17a having a conductive pattern. At this time, a
thermosetting process may be performed to the conductive
adhesive agent 31 under predetermined conditions as needed.

As shown in FIG. 17A, an insulating resin is injected
from the resin injection portion 18 of the support plate 17a

having a conductive pattern, and the insulating resin is
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filled to reach the peripheries of the metal post electrodes
15 and the joint portions between the solder bumps 16a, 16b,
l6c and the metal post electrodes 15 to form an insulating
resin layer 20 between the support plate 17a and the
semiconductor substrate 1. At this time, as a method of
forming the insulating resin layer 20, when a liquid resin
to be injected as the insulating resin layer 20 has
excellent fluidity characteristics, the insulating resin can
be injected from the resin injection portion 18 by potting.
In this manner, the insulating resin can be easily filled
between the semiconductor substrate 1 and the support plate
17a.

As shown in FIG. 17B, the height adjustment jigs 19
arranged on both sides of the semiconductor substrate 1 are
removed. At this time, when the insulating resin layer 20
is made of a thermosetting resin, a resin hardening process
may be performed under predetermined conditions, and the
height adjustment jigs 19 may be removed.

As in the first embodiment, a disassembling process
for cutting the semiconductor substrate 1 into semiconductor
chips by a dicing blade 21 to change from the state of the
semiconductor substrate 1 to the state of the semiconductor
chips is performed. In this manner, a flip-chip type
semiconductor device as shown in FIG. 15 can be manufactured.

In this embodiment, as described above, flip-chip type
semiconductor devices having electric characteristics which
are more excellent than those of the first embodiment can be

manufactured as packages by the processes at wafer level.
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considerably reduced in comparison with a conventional
packaging method for manufacturing packages from the state
of small pieces, the cost can be considerably reduced.

In any one of the embodiments, although a polyimide-
based resin is used as the material of the insulating resin
layer 20, the material is not limited to the polyimide-based
resin. The insulating resin layer 20 may contain at least
one resin selected from the group consisting of an epoxy-
based resin, a silicon-based resin, a polyolefin-baéed resin,
a cyanate ester-based resin, a phenol-based resin, a

naphthalene-based resin, and a fluorene-based resin.
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is claimed "is:

1. A flip-chip type semiconductor device comprising:

a semiconductor substrate;

a pad electrode formed on the semiconductor substrate;

an insulating film formed on the entire surface of the
semiconductor substrate, said insulating film having an
opening above the pad electrode;

a wiring portion patterned on the pad electrode and
the insulating film;

an electrode formed on the wiring portion;

a metal bump formed on the electrode;

a support plate having holes each having a diameter
larger than the diameter of the metal bump and formed at
positions adjusted to the metal bumps, said support plate
being arranged above the semiconductor substrate with an
appropriate interval between said support plate and said
semiconductor substrate such that the metal bump projects
from said support plate; and

an insulating resin layer formed between the
semiconductor substrate and the support plate, said
electrode being buried in the insulating resin layer.

2. A flip-chip type semiconductor device according to
claim 1, wherein the periphery of the joint portion between
the metal bump and the electrode is covered with the
insulating resin layer.

3. A flip-chip type semiconductor device according to
claim 1, wherein the support plate is made of a conductive

material, an insulating film and a metal film are formed on
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the support plate in the order named, and a metal bump,
having a ground potential, of the metal bumps is connected
to the metal film with a conductive adhesive agent.

4. A flip-chip type semiconductor device according to
claim 1, wherein the support plate is made of an insulating
material, a metal film is formed on the surface of the
support plate, and a metal bump, having a ground potential,
of the metal bumps is connected to the metal film with a
conductive adhesive agent.

5. A flip-chip type semiconductor device accofding to
claim 1, wherein the insulating resin layer contains at
least one resin selected from the group consisting of an
epoxy-based resin, a silicon-based resin, a polyimide-based
resin, a polyolefin-based resin, a cyanate ester-based resin,
a phenol-based resin, a naphthalene-based resin, and a
fluorene-based resin.

6. A flip-chip type semiconductor device according to
claim 1, wherein the insulating film is made of a
photosensitive material.

7. A flip-chip type semiconductor device according to
claim 1, wherein the insulating film has a thermal
decomposition temperature of not less than 200°C.

8. A method of manufacturing a flip-chip type
semiconductor device comprising the steps of:

forming a pad electrode on a semiconductor substrate;

forming an insulating film on the entire surface of
the semiconductor substrate and removing the insulating film

on the pad electrode to form an opening;
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of the semiconductor substrate and patterning the metal thin
film layer to form a wiring portion;

forming a resist film on the entire surface of the
semiconductor substrate, patterning the resist film to
remove the resist film on the wiring portion, and forming an
opening to form an electrode in the opening;

forming a metal bump on the electrode;

arranging a support plate above the semiconductor
substrate with an appropriate interval between said éupport
plate and said semiconductor substrate, said support plate
having holes each having a diameter larger than the diameter
of the metal bump and formed at positions adjusted to the
positions where the metal bump are arranged; and

injecting an insulating resin between the
semiconductor substrate and the support plate.

9. A method of manufacturing a flip-chip type
semiconductor device according to claim 8, wherein the
support plate is made of a conductive material, and an
insulating film and a metal film are formed on the support
plate in the order named, and said method comprises burying
a conductive adhesive agent into the hole of the support
plate located at the metal bump, having the ground potential,
of the metal bumps is held.

10. A method of manufacturing a flip-chip type
semiconductor device according to claim 8, wherein the

support plate is made of an insulating material, and a metal

film is formed on the surface of the insulating material,
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and said method comprises burying a conductive adhesive

agent into a hole of the support plate located at a metal

bump, having a ground potential, of the metal bumps.

11. A method of manufacturing a flip-chip type

semiconductor device according to claim 8, wherein the

support plate is arranged above the semiconductor substrate

by arranging jigs each having an appropriate thickness at

both ends of the semiconductor substrate and placing the

support plate on said jigs.



