9 July 2004 SEM CONUCTOR DEVI CE AND METHOD FOR FABRI CATI NG THE SAVE FI ELD
OF TILE I NVENTI ON The present invention relates to sem conductor devices
and nmethods for fabricating the sanme, and nore particul arl Yo Jqlgzam

.sem conductor device in which a chip is disposed on a substrate and

el ectrically connected to external devices via array- arranged conductive

el enents, arREMBPEONUCTOR DEVIGE dgNDhMEAT O HORFABRICATING - _
BACKGROUND OF THE | NVENTI ON A BGA. . ball grid arrayed) sem conductor device

provi des a semi conductor chip di spdHEE SAME n with sufficient 1/0.
connections in response to highly perform ng sem conductor devices desired
for use with electronic products. However, such a conventional BGA

sem conduct or device has the follow ng drawbacks. First, the conventional

BGA seni conduct or devi ce has iglglovOFarHETNERTIONDe the sum of heights
I ncluding a portion of an encapsul ant higher than the chip, the chip, a

substrate nount edypd :pfbséﬁlein%ﬁtfbn fildless @ defmidalb@ot MBliasd @dd ofetholOFsOM
surface of the subsfrate. In other words, such a structure makes the BGA

sem conduct ofabAEMingehe HRedadPmbe i Huddrly! tZ£skrhiborRiuetdr ldevice! M ®Eish bltEip
f oregoi ng conponent's of the BGA 'sem conductor device are individually

reduced in dimapson TiubsttAe hRl QIRtIARY Idofhdtted P3ea0Rb] Galibdviffarbfie BGA
sem conductor device for use in a |lowprofile product. Second, in the BGA

sem conduct ofr ¥l eSndubtifc Abthent, 2ndRM&H0d RoriificatRsiheadbRicoRiud®aRyie! an
adhesive. Due t0O a great difference in coefficient of thermal expansion

bet ween the chip and the syhStRAROUNY ORIBEIRVIECRIGRE cycle in

subsequent - fabricating processes or practical operation, ;thermal stress
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chip disposed therein with sufficient /O connections in response to highly performing
semiconductor devices desired for use with electronic products. However, such a
conventional BGA semiconductor device has the following drawbacks.

Firs;c, the conventional BGA semiconductor device has its overall height to be
the sum of heights including a portion of an encapsulant higher than the chip, the chip,
a substrate mounted with the chip, and solder balls implanted on a bottom surface of
the substrate. In other words, such a structure makes the BGA semiconductor device
hard to be miniaturized in profile, unless the foregoing components of the BGA
semiconductor device are individually reduced in dimension. This therefore restricts
the application of the BGA semi.conductor device for use in a low-profile product.

Second, in the BGA semiconductor device, the chip is bonded to the substrate
by means of an adhesive. Due to a great difference in coefficient of thermal expansion
between the chip and the substrate, dun'ng a temperature cycle in subsequent
fabricating processes or practical operation, ‘tHermal stress is generated and leads to

delamination occurring at a bonding interface between the chip and the substrate. This

greatly affects quality and reliability of fabricated products.
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greatly affects quality and reliability of fabricated products. 1 9 July
2004 Moreover, after nmounting the chip on the substrate via the adhesive
such as silver paste, in order to stabilize the adhesive fog pfiynahy
bondi ng the sem conductor to the substrate, an additional curihg process
Is often performed for the adhesive. This not only increases the
fabrication cost, but makes the fabrication tinme not able to be further

reduced.  Fur t her nick@vet, B Hoiftin C%ﬁu!e'c‘iu &u%‘i %‘F\T %es?@é“ ﬁ&“?&“or

devi ce, due to dinensi'onal | naccuracy o

occurrence vae | @%Fg%c{%é%bi %ﬁgﬁ @eglvg?%ﬁﬂg bofl@%ttll}:e flnra%&ﬂress

t he sol der bal trate one

sati sfactor R BVETRNa]l r d I rical
connecti on Brapl T aRay HHaa okt EhRE 1 e BRRY P#g%%%@%%ae a5t ces”
such as a p oo | b Baard. r e n te SMT) .
SUMMARY OF %mﬁﬁ%\ﬁ‘i o |°%%§)‘§°86%6§%t“?a\%3£ e aﬁg‘yﬁo °§q‘éﬁ%‘? %n‘%‘%ﬁ%%n i s
to provide g .5&M &gi uctor device and a nethod for fabricating the sane,
in which the semcohductor device can be si gnificantly mniaturized in

ot ARSI I Ol e
Cher el ot g op AT 61 e IS S SRV P S e
ST Rkt ?%%gfﬁﬁé?@\éf?ﬂbon LRI
fabricationgpro6esse po itfoned in saqpl‘efcgory cbplgnna(rjltgg hlehxs tgerrel:fc %t&e nmglg | reduced.
electrical connection established between the solder balls and the external devices
such as a printed circuit board by using surface mounted technology (SMT).
SUMMAY OF THE INVENTION

A primary objective of the present invention is to provide a semiconductor
device and a method for fabricating the same, in which the semiconductor device can
be significantly miniaturized in profile.

Another objective of the present invention is to provide a semiconductor
device and a method for fabricating the same, in which thermal stress and
delamination can be effectively prevented from occurrence, so as to improve quality
and reliability of the semiconductor device.

A further objective of the present invention is to provide a semiconductor
device and a method for fabricating the same, in which fabrication processes are
simplified, and the fabrication cost is reduced.

A further objective of the present invention is to provide a semiconductor
deviee and a method for fabricating the same, in which electrical connection -of the

semigonductor device to external devices can be improved.
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A further objective of the present invention is to provide a sem conductor
device and a nethod for fabricating the sanme, in which electrical
connection of the sem conductor device to external devices can be
inproved. 9 July 2004 In accordance with the foregoing and ot B9y 200

obj ectives, the present invention proposes a sem conductor device and a
nmet hod for fabricating the sanme. In accordance with a first aspect of the

invention, there is provided.a sen conductqr. device of the invention

compri ses: B AskidRnd 91 05 nie S Aot Blosies, i oty BT hisbBsese,

and formed wt n enin penetrati .the subtract, wherein a.plurality
of cond%é?wgm?urcg@e‘g&é‘fce”% §5‘6§€‘5{ gﬂ' "19‘ caing e spre. Inppccopdance gty g fizst 5
chip havin active side and an opposing.nactive sjde, and accomobdated
in the %s&iﬁ gi%m‘f?lﬁ@ns thsta 15 arevidedio eemieonduct qy1Get e INERIRAIPIISRE | er
in surface are thand%ge apeni_ng, and, the inactive side of the chip is
copl ana% SWistuater haying adigt side qadgm erRosinghieceng aideqand frmed (With Antqpening
conductive el enents for connecting the active side of the chip to the
conductPepetratingcthe seffrachewhemsisya pluealityof eonduciivedrasey arg Hisppesgan the first side
connection between the chip and the substrate; a plurality of

ar r ay- a¢fr Hirgsubsirateynda cahipl avinge ap| egtivat side dindp @8 eepnosinghinagtiitss tsidgt esndand

el ectrically connected to the conductive traces on the substrate; and a
first eicopsadaied indhaepening efitefsubsitats ivhergh thaehip i dimensionakyd siallerhie
opening for encapsulating the chip, the first conductive elenents, the
second wwfade etcatharethenanenmgannd thecinagiedids of/thetchipr Bsscoplduer wiith thetstmdsi des
of the second conductive el enments are exposed to outside of the first
encaps uidamof the ducsmptea palbmlipyost firsboedusiveheleméras foomoanabeingfihd tive shietafat e,
to forma coplane by the bottom sides of the second conductive el enents and

t he botthemhiy the theoforidhetife trades emcthessuubsindte, snds v esteblisht diectticd clonuectiohde of
the chip and the second side of the substrate are coplanar with a top side

of the Bdtwedn thochipsatidathe stitsttatd; 3 phinRlS/ dfeariag-dr@glbidcond condletiof eletendsi r st
encapsul ant and exposed to outside of the opening, nmaking the inactive side
of disposed on the substrate, and electrically connected to the conductive traces on the substrate;
and a first encapsulant formed on the first side of the substrate and in the opening for
encapsulating the chip, the first conductive elements, the second conductive elements and the
conductive traces, wherein bottom sides of the second conductive elements are exposed to
outside of the first encapsulant and coplanarly positioned with a bottom side of the substrate,
to form a coplane by the bottom sides of the second conductive elements and the bottom side
of the first encapsulant, and wherein the inactive side of the chip and the second side of fhe
substrate are coplanar with a top side of the first encapsulant that is opposite to the bottom

side of the first encapsulant and exposed to outside of the opening, making the inactive side of

the chip and the second side of the substrate exposed to outside of the first encapsulant.



the chip and the second side of the substrate exposed to outside of the
first encapsulant. 3 9 July 2004 In accordance with a second aspect of the
invention, there is provided a nethod for fabricating a sem conductor
device of the invention conprises the steps of- providing a suhg

having a first side and an opposi ng second side, and form ng an openi ng
penetrating the substrate, wherein a plurality of conductive traces are

di sposed on {he fi i.de of the substrate: .attaching a.tape tq t

Second si do B sochideBbs 8% Repdd SoncBOFlHs i Bh e FrheligR mand Forne
substrate.. wherein the.tape.is di si.onal.ly | arger t.he opening: providing
2 ohi paRticlig £ sPmsergudts defich A IRE GppaUPY GoRaRey Y Rl ot aividine
accommodat j the chip ip the opening of,the sybstrate in a manner {hat
the | natibryae bpye Bgrﬁﬁéiéa‘i‘gﬁni"?g%ﬁ“ﬁ% B ¥y THEE A RPERIGEIPSRSFAtREL h

t he second side of the substrate erein the chip is_dinensionally snaller
i n sur { 6 SUBSERLe, CPhEOH N Itréfsmf; co\ﬁ“@??ﬁ\fﬁdraéemﬁ%eﬁmsyd o the fat SdmekiGei ve
el enents _for conpecting the active side_qof the chifp to the conductive
traces BWSEHE fashingaa dibeds the seeondesideanf fhensubstate Mot sovesinamast sdnchideween
the chip and the substrate; disposing a plurality of array-arranged second
conduct PREBING A sybsirate, rehergin she wpeds dimenpionallipbrgestthe opgringi praviding second
conductive el enents are electrically connected to the conductive traces on
the sudHp havieg apgetiveoyids eyl 2n epposingdnective sidenandaccomenddating the dép bf thehe
substrate and in the opening for encapsulating the chip, the first

conduct 9Reaing efrthasebstratecingevener o due maotivesdidsrefits chimlis attachadondbe tipee
traces, in a manner as not to encapsul ate the tape and the second side of
the sudsheoplamar withrtke secood sidmof ifebemmbetfate,ehes eio dhel clip sl dntsnsienall esealiles ar e
exposed to outside of the first encapsul ant and coplanarly positioned with
a bot t om surfase ofres Hbarf ithe topemiogp Sarivamg a ipbuaiy hoft fiestf cargltictsied elenfentshéor

substrate to forma copl ane by the bottom sides of the second conductive
el ement @nandinghtheactive side of the chip to the conductive traces on the substrate, so as to

establish electrical connection between the chip and the substrate; disposing a plurality of
array-arranged second conductive elements on the first side of the substrate, wherein the
second conductive elements are electrically connected to the conductive traces on the
substrate; and forming a first encapsulant on the first side of the substrate and in the opening
for encapsulating the chip, the first conductive elements, the second conductive elements and
the conductive traces, in a manner as not to encapsulate the tape and the second side of the
substrate, wherein bottom sides of the second conductive elements are exposed to outside of
the first encapsulant and coplanarly positioned with a bottom side of the first encapsulant
beneath the first side of the substrate to form a coplane by the bottom sides of the second

conductive elements and the



9 July 2004 bottom side of the first encapsulant. In a preferred enbodi nent
of the invention, the encapsulant is forned to fill up the opening of the
substrate, and the inactive side of the chip is exposed to the outside of
the encapsulant, in a nmanner that a coplane is formed anong t@qubnﬁ@hive
side of the chip, a side of the encapsul ant exposed to outside of the
openi ng, and the side of the substrate disposed wth the conductive traces

t her eo r eferre nbodi ment of the invention, the encapsul ant
"o PELERHe B EiefeG

covers € Si te with no conductive trace di sposed thereon
and the inactive side of.the chi .t her.eby.al |l owi ng the.substrate and the
chip to be i mLPEIEEE BubidEatt pEmgrvElRtY R PRt Sonrart 4 BheaRSn (e
side of the substrate havi t he conductive traces and the portion f the
e ape PRI O B obh e Orthe NaHRE S e ChiS TPaes. THE Suisie o Bee
signi ficantl reduces thermal stress acting between. the substrate and the
engapsu?%ﬁ?S,J% g & Mt H’@é?i%’@l@el é‘P%‘iS]ﬁ“‘g)ég Hggeaditversifle «fibe chigs & sideom
occurrence. In a further preferred enbodi pent of the invention, a tape is
adher edO%fﬁe {eheArsplaat ?3*&30’5%&0 atitide phthe menmenand Bisaide pi/herspheteaty dispessder i ng
the opening, and for attaching the inactive side of the chip to the tape.
I\/breover,tth%ﬂ?ﬁtivéﬁlﬁpeséhéfé%-ul ant is forned on the side of the substrate
wi th no conductive trace and the tape, corresponding to the foregoing
encapsul ant Inf @othen pagiemechemnbedimisat efthp invantion, the eneapadant joversghe smidated, t he
second conductive elenents and the conductive traces. This therefore nmakes
t he sublbersabyrate wathpess eendvetivie ace dispesedathergbmring . the dngtige lside2gf0the BRiEF
DESCRI PTI ON OF THE DRAW NGS The present invention can be nore fully
under st thogbpaliowdanti the sbstritel 4mwithegchiplad did sderdesed rbatevean thef podhien pofether r ed
enbodi nrents, wth reference made to.the

encapsulant formed on the side of the substrate having the conductive traces and the portion

of the encapsulant formed on the side with no conductive trace. This therefore significantly
reduces thermal stress acting between the substrate and the encapsulant, so as to effectively
prevent warpage of the substrate from occurrence.

In a further preferred embodiment of the invention, a tape is adhered on the side of the
substrate with no conductive trace for covering the opening, and for attaching the inactive side
of the chip to the tape. Moreover, an additional encapsulant is formed on the side of the
substrate with no conductive trace and the tape, corresponding to the foregoing encapsulant
for encapsulating the chip, the first conductive elements, the second conductive elements and

the conductive traces. This therefore makes the substrate interposed between the encapsulants.
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acconpanyi ng drawi ngs, wherein: FIG | is a sectional view of a

sem conduct or device of a first preferred enbodinent of the invention;

FI Gs. 2A-2G are schenmatic diagrans depicting a nmethod for faé)jdlg%éﬁpg a
sem conductor device of FIG 1; FIG 3 is a sectional view of" a

sem conductor device of a second preferred enbodinent of the invention;
FIG 4 is a sectional view of a sem conductor device of a third preferred

enbodi nent of the invent] : ' ' i f a sem conduct or
device of a fourth pref é‘%&?ﬁbg{;@ﬁﬂ?&@ﬁ@%mﬁ and FIG 6 is a
sectional view of_a seni conductor device.of a.fift referred. ,.enbodi nent
of the invention. IBETAFHHRYIHESERIPIY W@ﬁfﬁﬁd‘?‘ﬁ@ dﬁf@égf)rl Fi r st
Preferred Enpodi nt As shown i FIG 1,.a senm conductor devi 1 of a
first errbodMFggPscpﬁB‘m o ie ATeesTed S Bents, b %‘?@ ok p 11
accommodated in an opeping 100 formed in the substrate 10; a plurality of
gol d wires PSCYBRANYINGARWiBgs. Whekdkinecting the chip 11 to the substrate 10;

a plurality of array-arranged conductive b s 13 .di sposed op the substrate
10, and el ect ri callbyl Eonicenenad viey Qfﬁege%‘%{éggt%g[ﬁ‘@?e %for?dgléhpr& sul ant 14
for encapsulating the chip 11, the gold wires 12 and the conductive bunps

13. 9 Jul y erfmdineid of thydRYeMen10 has a first side 101 and a second side

102, wherein the _opening 100 is formed to_penetrate fromthe first side
101 to the secondlSpdh-202are sghgmatic diagrams depicting a method for fabricating a

semiconductor device of FIG. 1; a

FIG. 3 is a sectional view of a semicgnductor device of a .second preferred
embodiment of the inve_mion;

FIG. 4 is a sectional view of a semiconductor device of a third preferred
einbodiment of the invention;

FIG. 5 is a sectional view of a semiconductor device of a fourth preferred
embodiment of the invention; and

FIG.6isa sectiongl view of a semiconductor device of a fifth preferred
embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Preferred Embodiment

As shown in FIG. 1, a semiconductor device 1 of a first embodiment of the
invention includes a substrate 10; a chip 11 accommodated in an opening 100 formed
in the substrate 10; a plurality of gold wires 12 for electrically connecting the chip 11
to the subétate 10; a plurality of array-arranged conductive bumps 13 disposed on the
substrate 10, and electrically connected to the substrate 10; and an encapsulant 14 for

encapsulating the chip 11, the gold wires 12 and the conductive bumps 13.



a plurality of conductive traces 103 are disposed on the first side 101.
The chip 11 is dinensionally smaller in cross-sectional area than the
opening 100, so .that the chip 1 | is accomobdated in the qpﬁﬂiag 10.0 in
a manner as not to cone into contact with the substrate 10. b4 %?p 11
can have a thickness smaller than, equal to or larger than that of the
substrate 10; however, the chip | | is preferably not to be thicker than

the substrate 10, _so as to keep the sem duct or deyic ow in overall
o1 Ght - Nor eover TRGLERHS 101 Htaa i 508 10b 4 caserpod Rr 407 cppiBin e

i nactive side 111, wherein the active g§i 11 ces. the sa t he
first side 19penipg 10Rds fosmed o panstrate fige eﬁﬁﬁét%%{sp 19 thesegpu flggr%@%%gtm n

t he opening 100. This allows the 080| d w reg 12 to conn?ct the active side
110 of the chplgrality efrondectivevaees 0y & diseesed on ghe fist $¢LUubst rate 10, so as
to establish the electrical connectjon hetween the chip %mha d the.
substrate 10. Thelkeorhipdd ity dimensigpallyiymalish 1n prossastipnalageay ORBME nal
ends thereof electrically connected to the conductiyve bunps 13, thereby

al | owi ng t hel®nisp thet theychip 11dp asqommedatsd wotha opering (180 dn gapfigier @2 ¥PEES such
as a printed circuit board via the conductive bunps 13. The conductive
bunps 13 cancdsee inbuenntast withithrsubsirie 18t Thebip bl candyavg adhigksse sppliprdhan,
printing or plating neans in a nmanner that, bottom sides 130 of the
conducti ve beawsbtola lager then dhas of thersubstrato HEdhomevere the Ghimi | y8 pretaily £REN
tops 120 of wire loops of the gold wires 12. This makes the gold wires 12

not exposed toobe thickst thandhe suhstratadpsepsiin kaep the semicopdystartdavices bia #y t he

encapsul ant 14 on.the substrate 10. In addition, the _printing or plating
means enpl oyeerilbheightuvdrenyer,ike chipAdhes av ectivgrside 1l and ammpposing tnastivect i ve

to inplement than using a ball inplantation machine to inplant sol der
bal I's on thesidalddds aberemth%a@lvﬂwm; PUD4aces. the same as the first side 101 of the

substrate 10 when the chip 11 is positioned within the opening 100. This allows the
gold wires 12 to connect the active side 110 of the chip 11 to the‘ conductive traces
103 of the substrate 10, so as to establish the electrical connection between the chip
11 and the substrate 10.

The conductive traces 103 on the substrate 10 have terminal ends thereof
electrically connected to the conductive bumps 13, thereby allowing the chip 11 to be
electrically connected to external devices such as a printed circuit board via the
conductive bumps 13. The condﬁctive bumps 13 can be mounted on the substrate 10
by using a conventional printing or plating means in a manner that, bottom sides 130
of the conductive bumps 13 are precisely positionéd to be slightly higher than tops
120 of wire loops of the gold wires 12. This makes the gold wires 12 not exposed to
outside of the encapsulant 14 after completely forming the encapsulant 14 on the
substrate 10. In addition, the printing or plating means employed for mounting the
conductive bumps 13 is more cost-effective to implement than using a ball

implantation machine to implant solder balls on the substrate 10.



The encapsul ant 14 can be forned on the substrate 10 by heating and
nmelting, a material such as epoxy resin. Besides encapsul ating the chip
11, the gold wires 12, the conductive traces 103 and the CO%@“%?W‘E bunps
13, the encapsulant 14 can conpletely fill up the opening 1 e
substrate 10, wherein the inactive side 111 of the chip | 1 is exposed to
out si de of a topThe decapsillamtfidtdan berfoapsiibathe sistiate ihey heatiapiand nkbiing n a
manner that, the inactive side 111, the top side 141 and the second side
102 of the subsenatsechlfls grozy ceyih.Bmidey epapitlatinpeitie chipellofiter gold agresHa,

I nactive side 111 of the- chip 11 is in direct contact with the -

at nospher e, tiecatndyetier ahed Y3 the tdhcpndutfivee bombe 19| slsd padapshldrtr Bugn t he

i nactive side 11 to the atnosphere, and thus heat dissipating efficiency

of the sem comgleedlpfilldgiihe ®péningnobef tpubsede 10 ehanmahs itaatite side iL$1 f or med
on the first side 101 of the substrate 10 in a manner that, the bottom

si des 130 ofoftieckiprdugtexpescduonmitsid 6f € t@xsiasad] tod thdltmapalanofi4ankhe t om
side 140 of the encapsul ant 14, and coplanarly positioned with the bottom

side 140. Thipsnia@nd@nea mehel GRE tid inavdvetsid 11Se MhecRpdidet 11 Mdvhesecondo be
well electrically connected to the external devices such as the printed

circuit boarsille 100hs#TtRE Sutishete ONde ehpl@arlyoeBiohed CRliRrdfereCis the inaeely side
connected to correspondi ng connecting pads on the external devices, and

t hus processithidfitHe/chdh 11 REnSeiECHRHIE WA thaﬁmbgg:_\ ,hsatl g¥hérana thy thdeiggver ,
t he encapsul ant 14 conpletely encapsul ates the first side 101 of the

substrate 10,1 @b ei&Bitd Mrbiple B Paastfid TPR6 WSS hifoshhicds, amd ds hég
such, there is no need to forma solder nmask | ayer on the first side 101

for coveri ngtissifa@ing efbikalcy ¥LiHe'em@®nditior @didehUsntRampafed cati on cost and
t hi ckness of the substrate 10 can be reduced. Therefore, as described

above, the sem COHQU&{c@ISs_u Y 11965 [foRfed HE teHRDLIdRN 01NGVihB Gubdi@tC i) Bn Bl
accomodat ed in the opening 100 of the substrate 10 nmakes the overall

?ﬁ: ght ther apfnreflat, Ghe botn §138Y 10 ofthE CONAREVO Bahp$ ETLRRXBBEHTb otRidece.
of a bottom side 140 of the encapsulant 14, and coplanarly positioned with the bottom
side 140. This coplane therefore allows the semiconductor device 1 to be well
electrically connected to the external devices such as the printed circuit board,
wherein the conductive bumps 13 can be effectively connected to corresponding
connecting pads on the external devices, and thus processibility of the semiconductor
device 1 is improved. M(‘)ICOVCI‘, the encapsulant 14 completely encapsulates the first
side 101 of the substrate 10, and hermetically encloses the conductive traces 103. As
such, there is no need to form a solder mask layer on the first side 101 for covering
the conductive traces 103, ad thus the fabrication cost and thickness of the substrate
10 can be reduced. |

Therefore, as described above, the semiconductor device 1 of the invention
having the chip 11 accommodated in the opening 100 of the substrate 10 makes the

overall height thereof smaller than that of a conventional semiconductor device. This

is therefore preferable in response to profile miniaturization demand. Further, in the
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Is therefore preferable in response to profile mniaturization demand.
Further, in the 7 9 July 2004 provision of a bottomside good in planarity,
t he sem conductor device 1 is-capable of formng effective @hﬁgbgb%al
connection to the external devices, and thus has better processibility
t'han the conventional sem conductor device. A nethod for fabricating the

f or egoi ng gﬁﬂ@i%ﬁ@?@b@&orﬂ%idkc‘g%o&l iPplahdiéty fthe sémieomndiorelstice is-tapablevadnt i on
is depicted with reference to FIGs. 2A-2G Referring first to FIG 2A a

substrate Y& HRyidikcvd blestricsll ShnéSiorandtha exppRo sieniges emdnitius hae bettd? i s
provi ded, wherein a rectangul ar opening 100 is fornmed in the substrate 10,

and a_pl urgbbdshivthy RAMEdVatidaramididuabeddiaposed on the first side
101. Referring to G 2B, an appropriate sized polyim-de tape 15 is

adhered to the gepQAck $hdRbASRIMRS the Mereping tealicndtctbo ey ¢rdfinye st
opening 100 of the substrate 10. ~. Therefore, the tape needs to be

di mensi onal {4 BhaRT oft B NndABoRRE EMBLed GRth REendel 1OFTCR. BAQG 2Referinghi p 11
having an active side 110 and an opposing inactive side 111 is placed in

t he openi nggAPQ, ofG t11e SUBSEARNUS Heingd Hist BRlel 1A GindvE: Sppdeing bddordf sidhe chi p
1 is attached to the tape 15 via an adhesive. Thereby, the chip 11 is
adhered to ist et t@fgh' ife 100103 fBfmddia 18 kibskdtel1QC kg
downwardly, i%g ﬁg‘g%%gﬁ%lﬁ%n t leayggéirllxiqgrig 100 wit hout cor?i _ng into
contact w U ohRais bPeb b el thceleb Phttl digholed dil e filfsige toiural [ty of gol d

0 y con

wires 12 are-use el'ectrical onnéct the active side 110 of the chip

11 to th adi: t TS si i ' ,
o the corres @1}%@%&@%2@{ b BorbBHEAE s 191"&111&@%]?%%35 hdePed . the0 as

to establish elec n the cthip 11 and the substrate

10. Beside (he,gql{l %r(g?iﬁl&bs ?Vl@%f.[’ %%hn%gﬁec WiMRioesk (RO Betisiate 10TAB)

t echnol ogy can al'so oye or electri connecting the chip Il to
the subst -r %Sre}&'e, the tape needs to be dimensionally larger than the opening 100.

Referring to FIG. 2C, a chiﬁ 11 having an active side 110 and an oppcsing.
inactive side 111 is placed in the opening 100 of the substrate 10, and the inactive side
111 of the chip 11 is attached to the tape 15 via an adbesive. Thereby, the chip 11 is
adhered to the tape 15 with the active side 110 of the chip 11 facing downwardly, and
accommodated in the opening 100 without coming into contact with the substrate 10.

Referring to FIG. 2D, a plurality of gold wires 12 are used to electrically
connect the active side 110 of the chip 11 to the corresponding conductive traces 103
on the substrate 10, so as to establish electrical connection between the chip 11 and
the substrate 10. Beside the gold wires 12, conventional tape automated bonding
(TAB) technelogy can also be employed for electrically connecting the chip 11 to the
substrate 10. |

Referring to FIG. 2E, terminals (not shown) of the conductive traces 103 are
disposed with corresponding conductive bumps 13 thereon by using a conventional
printing or plating means, so as to allow the chip 11 to be electrically connected to

external devices such as a printed circuit board via the conductive bumps 13, which
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keferring to FIG 2E, termnals (not shown) of the conductive traces 103
"are disposed with correspondi ng conductive bunps 13 thereon by using a
conventional printing or plating neans, so as to allow the gRijpoddqto be
electrically connected to external devices such as a printed circuit board
via the conductive bunps 13, which 8 9 July 2004 are nmade of a conductive
mat eri al such as copper, alum nium copper alloy, alumniumalloy or

tin/lead alloy. Si.nce.the conventional printing or plating neans is

enpl oyed f or i TB8E; ¥y 3t ﬁ%“cg’(?mﬂ%c‘??t%albg'?ﬁllj‘s aiﬁ@ﬁ“ﬁ h"éu@%‘g‘?r &PEPEF029% can
thus nore accurately contrqgl the conducfive bupps.13 to be hj.gher than
Lops 120 of BHRETIBASY Graiiead 8ok REgarsCoFREOES PGB BRI TH BB s des
130 of the conductiye bunps 13 are coplanarly positjioned. Referring to
FIG 2F, aft E‘PPﬁﬂﬁéw¥qfri€5PgE‘§gé%%@PW§%ﬁ?Pﬁé 3105t B8 syt s ftcap dhus ore
encapsulant 14 is forned on the first si 101 of the substrate 10, in a
manner as t BFUEARY LoBIG! t#lmcrvng'&tlffﬁgu@aéﬂgﬁagzé@ghgﬁ el e loops
encapsul ate the ahi p, 11, the old wires 12 and the conduct,ive traces 103."'
Mor eover rEgA QY ks geldpvirgss2y Mospever, hottgmesides S0 oh thscomgustive mpsdsul ant
14 except for the bottom.,sides 130 thereof That is, the bottom sides 130
of the condudiisPRlaparigosiionade exposed to outside of a bottom side 140 of
t he encapsul ant 14, and coplanarly positioned with the bottom side 140.
This therefore prqvi.des good planarity for a bottomside of the fabricated
product. The 'encagé"ﬁ“éﬂ% golﬁl%%g’ Béerfrgq%ggge erndhgits RBRRAH rOoRE SURRSTE ng,
printing- or g ob top npeans,, with n%ﬁﬁarticul ar restriction. Besides, the
encapsul ant pepcaputad4 is Sormed anithe fisside: KY ofrthe substrafe; 105 i1 a panger
conpleting the wire bonding process in FIG. 2D and prior to_ nounti nghthe
conduct i ve bahisscomplptglyiGupaie opgningHi andrheamsticatiytencansylateidsicgiat e dioy a

reference nuneral) is formed by using a ?I ab top or nol diré%
gold wires 12 and the conductive iraces 103. Moreover, the conductive bumps 13 are

also encapsulated by the encapsulant 14 except for the bottom sides 130 thereof. That
is, the bottom sides 130 of the conductive bumps 13 are exposed to outside of a
bottom side 140 of the encapsulant 14, and coﬁlanarly ﬁositioned with the bottom side
140. This therefofe provides good planarity for a bottom side of the fabﬁéatcd product.
The encapsulant 14 can be formed by using a conventional molding, printing or glob
.top means, with no particular restriction. Besides, the encapsulant 14 can also be
formed in a two-step process. First, after completing the wire bonding process in FIG.
2D and prior to mounting the conductive bumps 13 in FIG. 2E, an inner encapsulant
(not designated by a reference numeral) is formed by using a glob top or molding
means for encapsulating the chip 11 and the gold wires 12. Then, as shown in FIG. 2F,
an outer encapsulant is formed by using a molding, printing or glob top means for
encapsulating the conductive traces 103 on the substrate 10, the conductive bumps 13
and the inner encapsulant. As such, the inner encapsulant and the outer encapsulant

combine to be the encapsulant 14.



means for encapsulating the chip 11 and the gold wires 12. Then, as shown
in FIG 2F, an outer encapsulant is fornmed by using a nolding, printing or
glob top nmeans for encapsulating the conductive traces 103 ﬂ.ﬂ%ﬁ@m
substrate 10, the conductive bunps 13 and the inner encapsulant. As s
t he i nner encapsul ant and the outer encapsulant conbine to be the
encapsul ant 14. Referding Yin2lP Ref 2GJ afteg the amdapyuldn® 18iig codBletedf f@metilin
encapsulant 14 is conpletely forned in shape, the tape 15 is tore off from
the second shalge, i2tapé 15 hietose bl fi@h ehelftcomd bidwil0P of thitesubsagit i10caliovdag 111 of
the chip 11 to be directly exposed to the atnosphere. This therefore

al l ows heat themgicevesidoy 11 R thdrclp Ut torbeodiesctly ie@posed thethéliafmdsphéredTHisr ect |y
t hrough the exposed inactive side 111 to the atnosphere, thereby providing
better heat thelefisé pRéWH e gbharhid by thothiphE hmadpettidhad Her dskiked Misgttliyhe
prior art. Alternatively, the tape 15 can be retained on the substrate 10;
this theref ahough i dxbbed ihdrtivé side il CRtd 108 2N APEGS ABereBPPYRWRTing betted heat

di sadvant ageous in affecting the heat dissipating efficiency and

appear ance ofisdiftgink dfidiethyefdr eoRbadatedSaeans RieihergrRe AhofdhieesyHie 3
illustrates a sectional view of a sem conductor device of a second

enbodi ment  ofpd he chinbeRétaRBd oAShE BE¥Raten 0k REs Aha¥foRDsinipifics @id BOAGAHRIOT
device 2 in the second enbodinent is structurally identical to that in the

first enmbodiprapdssestvhéWevet BCislitadvalithdedt® BE Bifbdlink B¢ hedtdibdiSating BHGABGHCT OF
device 2, an upper encapsulant 26 is forned on a second side 202 of "a

substrate 20 pgé:ﬁ&!é?df%l?ﬂbﬁéht&??x@m,wi mately same in thickness as an
encapsul ant 24 formed under a first side 201 of the substrate 20. The

upper encapssdcanlt PeffehedBHBodiineat r €si N conpound sanme as that used for
formng the. encapsulant 24, and thus thermal stress acting on the

substrate 20 and @G, 3 illustrates a sectional view of a semiconductor device of a second

uch,

embodiment of the invention. As shown in the drawing, the semiconductor device 2 in
the second embodiment is structurally identical to that in the first embodiment, with
the only difference in that, in the semiconductor cicvice 2, an upper encapsulant 26 is
fofmed on a.second side 202 of a substrate 20 and dimensioned to be approximately
same in thickness as an encapsulant 24 formed under a first side 201 of the substrate
20. The upper encapsulant 26 is made of a resin compound same as that used for
forming the encapsulant 24, and thus thermal stress acting on the substrate 20 and a
chip 21 interposed between the encapsulants 24, 26 can be eﬁ'ectivély reduced in a
temperature cycle. This thereby prevents warpage of the substrate 20 from occurrence,
and improves quality of the fabricafcd semiconductor device 2. Further in no concemn
for the occurrence of warpage, .elecirical connection quality between the
semiconductor device 2 and external devices such as a printed circuit board can be
assured. In addition, the upper encapsulant 26 ptovides protection for the chip 21, and

thus the chip 21 can have better mechanical strength and not be damaged easily by

external impact.

10



chip 21 interposed between the encapsul ants 24, 26 can be effectively
reduced in a tenperature cycle. This thereby prevents warpage of the
substrate 20 fromoccurrence, and inproves quality of the fahpieghed

sem conductor device 2. Further in no concern for the occurrente o

war page, el ectrical connection.quality between the sem conductor device 2
and ext er nalhing X xefeyred Embadivaeysr i nted circuit board can be assured. In

addition, the upger encapsul ant 26 'provides protection for the chjp 21,
and thus the chFEG24 dlasiraiesye wetienal viewnefnp camiepmndasior ewipe oot thied
damaged easily by external inpact. 10 9 July 2004 Third Preferred_ .

Enbodi ment BmGodiment p{ibe inventom Assbowonathevdrawingsthe sqaieredictidevice ddni ce of
a third enbodinment of the invention. As shown in the drawi ng, the

sem conduct tie dirdicodboginment is svetursily identinab i thetin thesfiest embodiment, yithgdat i cal
to that in the first enbodinent, with the only difference in that, in the
sem conduct onlyddfieracgin that, apthe3Bmictmduetdr device Jeactonel 35 agdhered B2 sefond
substrate 30 is used for disposing a chip 31 thereon. The tape 35 is

retai ned onsidee3®echadulsstdte 3025 vfedt foe dispositg atchipG1adheon.abhempaPduisant 34
Is conpletely formed in shape. This therefore sinplifies the fabrication
processes f getaineé ormséhd caveddctider 302 wifcthe3sibstraio Yeeflert an tamaspsulant 3deist ape
35 from'the substrate 30. The retained tape 35 is then encapsul ated by an
upper encapsotphtel§ Gorivedne dhaye. This theyefvomsmplifies tBo Bbwicatidreprocdssesrfat the30.

Besi des, the tape 35 can be replaced by a heat sink nmade of a good
conductive samicnduaoddévice ¥ po Bdecdciancireoffithedapd 35 foomthedubsirateh20.HBwt  si nk
for transmtting heat generated by the chip 31 directly to the heat sink,

t hus i npr oviregiredatapel i3 sis théd Bacapbilaeid enc yn abperhencdpsdlae. 36 formed on the

second side 302 of the substrate 30.

Besides, the tape 35 can be replaced by a heat sink made of a good conductive
metal, and the chip 31 can be directly mounted on the heat sink for transmitfing heat
generated by the chip 31 directly to the heat sinic, thus improving heat dissipating
efficiency of the device.

Fourth Preferred Embodiment

FIG. 5 illustrates a sectional view of a semiconductor device of a fourth
embodiment of the invention. As shown in the drawing, the semiconductor device 4 in
the fourth embodiment is structurally identical to that in the first embodiment, with
the only difference in that, in the semiconductor device 4, a heat sink 47
dimensionally similar in surface area to a substrate 40 is attached to a second side 402
of the substrate 40 via a conventional adhesive, allowing one end of an opening 400
on the second side 402 of the substrate 40 to be covered by the heat sink 47. Then, a
chip 41 is accommodated in the opening 400 in a manner that the chip 41 is attached
to the heat sink 47 through the opening 400 via an adhesive such as silver paste.

Therefore, since the chip 41 is attached to the heat sink 47, and an exposed surface of

11



Fourth Preferred Enbodinment FIG 5 illustrates a sectional view of a
sem conductor device of a fourth enbodinent of the invention. As shown in

t he drawi ng, the sem conductor device 4 in the fourth enbodémﬂtzobé
structurally identical to that in the first enbodinent, with the only

di ff er ence I(G, WAl qrdafod DP i ATRNAMEIQ P MR bepird S8k iy e

di mensional 'y simlrar I'n surface area to a subs . . .
Egézgggs'gge?ég%gleg;nn%;@@ﬂg ?%Si@%%d ?%8%%*@@%#%%@%“”0@%% sugfi%f%’%e*gﬁ "to be
openi ng 4%0 l%%t gﬁ%@g&ﬁﬁg{\% e % ?\Bmﬁﬁﬁnfc%ora%kﬁsgﬁﬁlgq{ﬂﬁgoqt%ﬁé%%{ ? sll?cnek 47
Sinoe the crih i a7, ¥ a8 VARG Bed Gt bl B i el 7
at mospher o, “REAL GEARRADE BY% FRaS AT EouieloR BTGl ooty di ssi pat og

t hrough t he t o Si.nk to .the atnosphere, and thus heat dissipating
efficiency oﬁﬁﬁ}%‘”"é‘gﬁfﬁﬂb‘l%{‘ﬁ?n‘devi ce 4 is inproved. Further, since

t he

heat sink 47 is siml ar..i rface,area.to the substrate 40,. and. t
brovi des a1 ar gePRheh lialitos SERITTa 310 o F HETSORRER JEVEF Tebi L i f b
evi e of o FRPOMELgiol imkeRtiop: b HOTH NS Paminadte oI IR BT S SRy
th I conduct device 5.n the fifth enbodinent is strugturall
idgntS ?(r:nal toH’Frfﬁh ?W\’/‘Ifqﬁ@e’?ti IIF W@%@HH@WQ ’fw%%a\'ﬁ "%ﬂ@ ﬁrﬁtn?’?bu ‘F‘F’étru @’ﬁ%éh?n
that, in the lilgrqiﬁ.onductor device 5, so|der paJls 53

r

f
provi di ng el ® Slenes et ip Abe, samjeenfugtor eﬂ°§f=éﬂ@g{egi‘1§f%§|&f€3ﬁ%ﬂdc@§,

i nstead of the ,gonductive bunps used in e first enbodi ment. Therefore, a
plurality ofP 1}gedlecmcal connercr:%on 'bjetween ac%'ur]]p 51 and'S external devices, instead of the

conductive bumps used in the first embodiment. Therefore, a plurality of array-
arranged solder balls 53 are implanted on a first side 501 of a substrate 50 by using a
conventional ball implantation machine, in a. manner that the solder balls 53 are
electrically connected to corresponding conductive traces 503 on the first side 501 of
the substrate 50. After completing the ball implantation, an encapsulant 54 is formed
on the first side 501 of the substrate 50 to encapsulate the solder balls 53. Generally
the commonly used solder balls are higher than tops 520 of wire loop formed by gold
wires 52, which are used for electrically connecting the substrate 50 to the chip 51. As
such, after the encapsulant 54 is completely formed in shape, a grinding process is
performed to grind the encapsulant 54 and the solder balls 53 by using a conventional
grinding machine (not shown), so that the thickness of the encapsulant 54 and the
height of the solder balls 53 can be simultaneously reduced. The thickness of the
encapsulant 54 can only be reduced to an extent as not to expose the gold wires 52,
which are necessarily encapsulated in the encapsulant 54. Bottom sides 530 of the

ground solder balls 53 are exposed to outside of the encapsulant 54, and coplanarly

12



arranged sol der balls 53 are inplanted on a first side 501 of a substrate
50 by using a conventional ball inplantation nmachine, in a. manner that
the solder balls 53 are electrically connected to correspon&&lﬁgzﬁﬁgducti ve
traces 503 on the first. side 501 of the substrate 50. After conpleting

the ball inplantation, an encapsul ant_ 54 is farng h Lr sl de 501
of Tt he Sulporitianes B betn e 10 pne shmStatl Tt 13 bRk TRvSk(E

comonly used sol der balls are higher than.tops 520 LW med by
gol d wi r dke Semicomiduston devige &y Wity g‘écrde@[]w@an Q& %85?1%%“%13&?%2@%11@2{ rate 50
to the chip 51. As such, after the encapsulant 54 is co e qrnmed in
shape, a gxpnsidnglaps ofdesoldsr b@@r?@raﬁad“ g%ﬂ%i ‘ﬂﬁ%‘%c Wbegﬁé’ﬁ"a%’%&e‘%‘ﬂ[ and t he
sol der balls 53 by using a conventional grinding machine (not shown), so
that the tdevedesess of the encapsul ant 54 and the height of the sol der

ball s 53 can be sinultaneously reduced. The thickness fof he %%(#:%stul ant
54 can only be The iuvetion has best éﬁ‘tcﬂ%dh’é‘tngt%‘egw\;%%é’“‘t ed, g0 S 52,

whi ch are necessarily encapsulated in the encapsul ant 54. ﬁot. m s{hges 530
of the -grHowdvepkidero balunderswod thatahpseens eighe RWEPHRP 5 gt RSS! ant
54, and coplanarly 12 9 July 2004 positioned with a bottom squg.f atge 540 of
the encapsdiselosebdnbadimsnts Hon dicrantisrip it ig daendeddo SBYRT YBHAPIREP GV e 5

wi th good planarity for a processing ﬁpl ane (i.e. the @ﬁ osed Bl‘? e of the
sol der bal hsd Sia)ilaantrangerhent ddhe stenet of tha claimntaereiogh shepld PP APHIPCd Sy ces.
The invention has been described using exenplary preferred enbodiments.
However, i broagestoitterpraatibar so oasd ta rearompesssalh paichfmp WWRPén?IFCgr? 4ot
limted to the disclosed enbodinent. On the contrary, it is intended to
cover vari apgangemérts.cati ons and similar arrangenents. The scope of the
clains, therefore, should be accorded the broadest interpretation so as to
enconpass all such nodifications and simlar
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arrangenments. 13 9 July 2004 CLAIMS 1. A sem conductor device, conprising:
a substrate having a first side and an opposi ng second side, and forned

with an opening penetrating the substrate, wherein a pl uralé{h}i ?504
conductive traces are disposed on the first side of the subs 2 e; a chip

hi ving an active side and an opposing inactive side, and accommopdated in
the opening of the substrate, wherein the chip is dinensionally smaller in
surface aCgaAIM®N the opening, and the inactive side of the chip is
coplanar with the second side of the substrate; a plurality of first

conducti ve, %@élﬁﬂbﬁdﬁc&{rd%ﬁ%%iﬂg?@in‘ghe active side of the chip to the
conductive traces on the substrate, so as, to establish electrical

a2y~ ar ranged SccounCRS YRS ek Ga8 AR 4Pl ol bieky Biq fumsd i an
Substrate: - cabinefle B8 st AR AR dfulelfy S PRk B afosbd o
Conaucti ve orehmede FREWBRE conduct ve el orents and the  conduct i ve

Lo aut sl do of "t HLCHPRETINE R ARUIR e SHhHH COIBRARHYB et ROhoRIoHaed 1 e

bottom si de of the rst. encapsul aﬂ% ti)gnea h the f{rst si de of the
substrate, tPPHERLLDEsHstALE, B@l@feﬁé R A Simsasiopally; saalles dp srfacs mgricthag dbe
el enents and t he b%té‘i m.side of the first encapsul ant, and wherein the
i nactive si dBPHH& ilpachive sidp ot the cBinds spplanasiwitthibe seitoad sideof thesubsifteinar
with a top side of _the first encapsulant that is opposite to the bottom
side of the firsta&HEalyy afdist condueisrlements forgemaedmihe pptiveotidn phthe chip to
meki ng the inactive side of the chig and the second side of the

the conductive traces on the substrate, so as to establish electrical connection between the

chip and the substrate;

a plurality of array-arranged second conductive elements disposed on the first side of

the substrate, and electrically connected to the conductive traces on the substrate; and
a first encapsulant formed on the first side of the substrate and.in the opening for
-encapsulating the chip, the first conductive elements, the second conductive elements and the
‘conductive traces, wherein bottom sides of the second conductive elements are exposed to
outside of the first encapsulant and coplanarly positioned with 2 bottom side of the first
.' encapsuiant beneath the first side of the substrate, to form a coplane by the bottom sides of
the second conductive elements and the bottom sfde of the first encapsulant, and wherein the
inactive side of the chip and the second side of the substrate are coplanar with a top side of
- the first encapsulant that is opposite to the bdttom side of the first encapsulant and exposed to
outside of the opening, making the inactive side of the chip and the second side of the

substrate exposed to outside of the first encapsulant,

2. The semiconductor device of claim 1, wherein the first conductive elements are gold wires.
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substrate exposed to outside of the first encapsulant. 2. The sem conduct or
device of claiml1l, wherein the first conductive elenents are gold wires. 14
9 July 2004 3. The sem conductor device of claiml, wherein §P? %h@ft
conductive elements are TAB (tape automated bondi ng) tapes.” 47

sem conductor device of claiml1, 2 or 3, wherein the second conductive

el enents are conductive bunps. . 5. The sem conductor device of claiml, 2
or 3, wherein the second conductive elenents are solder balls. b. The

sem conduct or device of any one of the preceding clains; Werein a

per i pher y3 ofTht RemnicehdRtdrSdesRaE b difom W%@eiﬁ"{ﬁé tﬁrrsqtcggﬁcéﬁg %gc{lﬁn@ltp %i AR K?aije

7. The semiconductor device of any ore the prece erei

second encapgidhaid bohs; on the second side. of the substrate. 8. The
sem conduct or h@vi gghgﬁnkg{r? S'gne of the preceding clains, wherein a tape is

ttached | trate f ' .end, of th
openi ng of e “CuRETae ddier vt iy 1Rk et o Yhnd Ra B URF Rl e

tape. 9. Th ﬁ%i' duct or device of any one of the preceding clains,
wherein a hg(élf S|§loﬁllllslpsat'tached “to the second side of the substrate for

covering one.end of the opening.qf. the substrate, and for bonding ,the chip
via the o%eﬁpﬁﬁetﬁfoflalé&?fe%“%q %&8"“&)1 3 FPébz's Q?Heé%ﬁélﬁ%??ffmaéﬁ’h%@“w clamgngy are
wherein the hl‘ﬁat a?liénk covers the entire second side of the substrate. 11.
A net hod fof® ating a semi conductor device, conprising the steps of:
providin aTgubstrat having a first side and an opposing second side, and
formng a Béﬁ‘Pﬁ'{?ng‘é‘ﬁ%“t deisengl ameoug ok thearecedipgeplaims, ¢n A periphefy of the
conductive tfﬁaqes agf di sposed on L
chip is spaced from the substrate by a certain distance.

7. The semiconductor device of any one of the preceding claims, wherein a second encapsulant
is formed on the second side of the substrate.

8. The semiconductor device of any one of the preceding claims; wherein a tape is attached to
the second side of the substrate for covering one end of the opening of the substrate, and for
bonding the chip via the opening to the tape.

9. The semiconductor device of any one of the preceding claims, wherein a heat sink is attached
to the second side of the substrate for covering one end of the opening of the substrate, and
for bonding the chip via the opening to the heat sink.

10. The semiconductor device of claim 9, wherein the heat sink covers the entire second side of
the substrate.

11. A method for fabricating a semiconductor device, comprising the steps of:

providing a substrate having a first side and an opposing second side, and forming an
opening penetrating the substrate, wherein a plurality of conductive traces are disposed on
the first side of the substrate;

attaching a tape to the second side of fhe substrate for covering one end of the

opening of the substrate, wherein the tape is dimensionally larger the opening;
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the first side of the substrate; attaching a tape to the second side of the
substrate for covering one end of the opening of the substrate, wherein
the tape is dinmensionally |arger the opening; 15 9 July 204 ?rlo%ﬁlj‘ ng a
chip having an active side and an opposing inactive side, ant Uy
accommodating the chip in the opening of the substrate in a manner that the
I nactive side of the chip is attached to the tape and coplanar with the
second side of tipeovddibngt 4 atldp hdvénigeian tabBve Gidep ahd ﬁhr?i}bai;iﬁg<’slin|at&'ti\&msidc.e,eraﬂd1
surface area than the opening; formng a plurality of first conductive

el ement s f oracemmneddtingghé beipds the/cpedimbeofthe bietratlthR thénrel that @RAHEVQide of
traces on the substrate, so as to establish electrical connection between

the chip andhd &ep wdRbhicd 6 thdiapOAed Eplahab withathd botoRd ik bRMheRhARHE W RgR Mk
conductive elenments on the first side of the substrate, wherein the second

conducti ve Qhﬁﬂﬁﬂhﬁerﬁicﬁlaﬁyﬁhﬁﬂérriﬁﬁﬁlﬂdéa?@a”tﬁﬁt‘ifhgg)tp%ﬁné;he conductive traces

on the substrate; and formng a first encapsu on"the first side of the

substrate and in fﬁﬁﬁng ﬁ:ﬂﬂlﬁﬂt n%f firsf g&ﬁﬁémré”‘&eﬂlgnﬁ h6: gdgigg%t?]r}gﬁe fal:téx?ei §i?ie of the

conducti ve el enents, ‘sec conductive elenents a condu Ve

, he. i f
he Ceubst r SHPAC odtRubiYe (eSO AR A s IO BRI ol BEE IR R G e
exposed to gjgé gl#lgtgﬂ(g[}*e sﬁﬁ'ﬁxa@rs" encapsul ant and coplanarly positioned with

a bottom si I rst ericapsul ant beneath the first side of the
substrate to form, |_an the bottom sides, of the secon cqonducti.ye
el enents and theraé%tog %%a%l%gﬁ %fo YA WE&%W@H{’}?V%%HI#%O%QF&%& e of
| aim 11, ' first conductjve elenents are gold wires or TAB (tape
Cutomted buieers sehdreth {8 HesSid SRnfioBrE Bns 2R pleripictli, sppngiiadnts e

second conductévef\. el enents, ar &onduc&ive
conductive traces on the subsfrate; an

forming a first encapsulant on the first side of the substrate and in the opening for
encapsulating the chip, the first conductive elements, the second conductive elements and the
conductive traces, in a manner as not to encapsulate the tape and the second side of the
substrate, wherein bottom sides of the second conductive elements are exposed to outside of
‘the first encapsulant and coplanarly positioned with a bottom side of the first encapsulant
beneath the first side of the substrate to form a coplane by the bottom sides of the second
conductive elements and the bottom side of the first encapsulant.
12. The method of claim 11, wherein the first conductive elements are gold wires or TAB (tape

automated bonding) tapes.

13. The method of claim 11 or 12, wherein the second conductive elements are conductive

bumps or solder ball.

14. The method of claim 11, 12 or 13, wherein a periphery of the chip is spaced from the

substrate by a certain distance,

16



bunps or solder ball. 14. The nethod of claim 11, 12 or 13, wherein a

peri phery of the chip is spaced fromthe substrate by a certain distance.
16 9 July 2004 15. The nmethod of claim 1l to 14, after forni@ﬂﬂ%BSPiirst
encapsul ant, further conprising a step of form ng a second encapsulant on
the second side of the substrate. 16. The nethod of claim 11 to 14, after
formng the first encapsulant, further conprising a step of: tearing off
the tape fromthe second side of the substrate, so as to expose the second
side of the substrate and the inactive side of the chip to the atnosphere.
17. The nEi.Mhe méthed of elvib® 115 16 after doiniifg @ fitshendapfiftant] FithBLEHRTENG & st
a step of formng a second encapsul ant on the second side of the
substrate. 1% The nmethod of claim 11, wherein the tape is a heat sink. 19.
The met hod of claim 18, wherein the heat sink covers the entire second side

of the substr afemir/a sc36id &Xdibkal IR RN (BoRNRIAGTHOR SRR FABRI CATI NG THE
SAME ABSTRACT A sem conductor device is proposed, in which a chipis

pl aced | ni@mHeRRARAPoPEARA 124 19! 41 Q0HRlg e rsh 99&‘@%‘%?31 e OGS LE o

to cone into contact wth the ubstrate, "and an en
substrate figeds up the opening for encapsulating the chip. This
arrangenent of the Chip accommbdated in the substrate

tearing off the tape from the second side of the substrate, so as to expose the second
side of the substrate and the inactive side of the chip to the atmosphere.
17. The method of claim 16, after tearing off the tape, further comprising a step of*
forming a second encapsulant on the second side of the substrate.
18. The method of claim 11, wherein the tape is a heat sink.

19. The method of claim 18, wherein the heat sink covers the entire second side of the substrate,
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therefore reduces the overall height of the sem conductor device. Moreover,
a plurality of conductive el enents di sposed on the substrate are al so
encapsul ated by the encapsulant in a manner that, botton1si9$ﬁ ahgﬁhe
conductive el enents are exposed to outside of the encapsul an ol
coplanarly positioned wwth a bottom side of the encapsulant. This

t heref ore provi.des | anarity for a bottom side of the sem conductor

ood
devi ce, al | oRNIURNIEGTORIDE GICEAND METHOD FOREABRICATING
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ABSTRACT

A semiconductor device is proposed, in which a chip is placed in an opening
penetratingly formed in a substrate in a manner as not o come into tontact with the
substrate, and an encapsulant formed on the substrate fills up the opening for
-encapsulating the chip. This arrangement of the ¢hip accommodated in the substrate
therefore reduces the ‘overall height of the ‘semiconductor device. Moreover, a
plurality of éonductive elements disposed on the substrate are also encapsulated by
the encapsulant in a manner that, bottom sideé of the conductive elements are exposed
to outside of the encapsulant, and coplanarly positioned with a bottom side of the
encapsulant. This therefore provides good planarity for a bottom side of the
semiconductor device, allowing the semiconductor device to be well electrically

connected to external devices. A method for fabricating the foregoing serniconductor

device is also proposed.
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