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

is generated and kﬁ%@ﬁfgﬁgu Qxﬂ)}%ﬁﬁ %ﬁ'ﬂic@ﬁ&&&&i ﬁq%; ?ﬁvmgqi é&lﬂlié&fdﬁétfgﬁce

between the chip a strate. IS great ects quality an

reliability Q{ipmﬁée(a%@rgin%&%ﬁ%ﬁent I/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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1 9 July 2004 Moreover, after nmounting the chip on the substrate via the
adhesi ve such as silver paste, in order to stabilize the adhesive for
firmy bonding the sem conductor to the substrate, an additéggnglogaring
process is often performed for the adhesive. This not only incfeases the
fabrication cost, but nakes the fabrication time not able to be further
reduced. Further, for the sol der baIIs inplanted in the BGA sem conduct or

device, due to ]gi oREeY, %‘Pl@trﬂoﬂgﬁlgé r at ttl}ﬂie?lﬁ)g{r%r@rw? 8(«%%

occurrence of warpage i'nt res omt EI‘ITB S%I‘E‘SS

Cne. <ol 0 Dok sedB 60k RO o RS DO, .
A b e ‘Ssﬁf?%“a R
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in which thﬁmﬁ: g uctor device can be significantly mniaturized in
profile. Another o Jectlve of the present invention is to provide a

Pem concuctor  Seynit 800 FRHAM: [l PLESSR Hikeba A Fieee
Qo e, el ol IRGHE DI s Bl SKATbhorS! o %@@%@%ﬁé’“m
e condct g SEYLGRA08 TSR Wl AEARE WIR A T s
e o t'bvec,m%{;xrotn?cmasgﬁcw BHARLLAL i I e
connecti on aectncaGI 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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sem conductor device to external devices can be inproved. 9 July 2004 In
accordance with the foregoi ng and ot her objectives, the present invention
proposes a sem conductor device and a nmethod for fabricating the same. In
accordance with a first aspect of the invention, there is prthqEQK@4
sem conduct or device of the invention conprises: a substrate havi‘'ng a
first side and an opposi ng second side, and forned with an opening

penetrating the subtract, whegrein a plurality .of conductive traces are

i sposed on PiwepiiAMe 6 8¢ Brdoms wlhsahet gratenSer, FROPRGR 1y HOLERPISsi de
and an opposi ng inactive sjde, an accommpdated in §he opgning. of the
subst r at éngﬂE&lﬂt‘ﬁ HeECcHI%D? i"éet@‘?‘ﬂ@{sﬁ%gﬁ?ﬂtw P e Itrﬁ ?FCO&%P?%%é&a? ggﬁt han
t he openi ng, .and the, inactive side of the chip is, coplanar with the, second
i de. of SPRE IRV aHiion, °H HPEPYIESH Brsepmiqoafuctondiyice @f dheinyminscomgrises:
connectinq}the gftive ide of the chip to the conductive traces on the
subst r at 8ubsiigtesRaving adfirshpide ind| acernosiEe ek sidrornd Fumgd okith g8 P§NBEand
the substrate; a plurality of array-arranged second conductive el enents

di sposeRengiatingthe suhitacht wherging plpesdity p’%@ngyctef@m@& &g disposadeonctbn it sidge
traces on the substrate; and a first encapsulant fornmed on the first side
of the efutha selsiratead # rehihhagpeniangadtive sidecands en aenneginghinaetiivep sidehemntli r st
conductive elements, the second conductive el enments and the conductive

t r aces, aofpranwidated on tlamepanggsoHhetshibstds ovibrain Mkichip e dishensionally amellexiposed
to outside of the first encapsul ant and coplanarly positioned wth a

bot t om girtidee efeatthan thebaptenige and the inactiveasidopl teechipy ist topldpat twithn the desondf t he
second conductive el enents and the bottomside of the first encapsul ant,
and whesnésé of thheubstatd; iavpduraligeofdirst domdottive dedertth foraeamsuting itlikeaabive tshie of
substrate are coplanar with a top side of the first encapsulant that is
opposi tthetohip he theotdmiortiv ttecesfort the fubsisdte,esuc ap s kstaiblishnel e e s@anéation
out si de of the opening, making the inactive side of the chip and the
second isdtateerothe tchip sidobie sabstragy pgiwdlitycofaitiayiatngéd tdeend comlucBne apmeh@nt . 3

0 uly dzi(s)l?oied 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.



In accordance with a second aspect of the invention, there is provided a
nmet hod for fabricating a sem conductor device of the invention conprises
the steps of- providing a substrate having a first side and an opposi ng
second side, and form ng an opening penetrating the substrategjwﬁﬁﬂﬁhn a
plurality of conductive traces are disposed on the first side of the
substrat e; attaching a tape to the second side of the substrate for

covering oney ¢ o] iLng of t substr.ate, wherein e tape. .S

i mens! anal | RpBlapts Ri GDERORE sherl O R B Gt Bb e R bt S AL R e
and an ing_inactive si ccommdating the . chip in_.the . opening
of the CRBGRIE PRI fsiie PEREAT (RE YREPT VEPGrOE U ERes of BovitlR fached
to the t nd co th the.second,side qf .the substrate, wherein
the o BEREaPAGRE Aol dr L cBposing SSmd 6 o el Gdfpigins

form ng urality af first . conductive elenments for _con e |ng th actlve
si de of! hFﬁEL%t$ e L PUNAGT PhAop Rl e PirediSansed catthe figy side elot
establish el ectri connectjon between the chip and the substrate

di sposi HysEatE ﬁtﬂtgya twe tgrthe peoond Sidroat thecnibatrate e ceversgamenen: of 86 t he
first side, of the substrate, wherein the second conductive elenents are

el ect r | eREAINE efothia subsirate, gvherrin dimiane is dinansigaally lngarrihe openieg:r aravidiag @

form ng a first encapsulant on the first side of the substrate and in the
openi ngchip avies aapsiivagidngnd sreopnasipg inpaiiveisidst andbargomiodating dreethip in thiee
second conductive elements and the conductive traces, in a manner as not
to encagreningef thhsubsipte iarrdmanner shat dhalingtiis Hde ofithe chipbistattatleed tatthe &ipe
bottom si des of the second conductive el enments are exposed to outside of

t he fi rad epbapswithrthe savdnd side afi drd snbptoae.tvisreid thé thipas Bimednsivnallysmalert he
first encapsulant beneath the first side of the substrate to forma

copl aneinbyurfdve dyed tthan shalepewing; fienseg anglurddp def first econdecrivet slemedtst foe 4 9
July 2004 bottom side of the first encapsulant. In a preferred enbodi nent
of the ¢omectingothe dchive eiieapSthicasitp its theo combhctioe fiiabés op thdeubsapenistgsab t he
substrate, and the inactive side of the chip is exposed to the outside of

t he 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



encapsul ant, in a manner that a coplane is fornmed anong the inactive side
of the chip, a side of the encapsul ant exposed to outside of the opening,
and the side of the substrate disposed wth the conductive traces thereon.
I n anot her preferred enbodi ment of the invention, the encapsulgqﬁl ar s
the side of the substrate with no conductive trace di sposed theréon and
the inactive side of the chip, thereby allowing the substrate and the chip

to be i@é@&g&ﬁggfﬁgﬁgﬁj‘?@gg@ﬁrti on of the encapsulant formed on the side

of the subsira ductive traces and the portion of the
encapsul ant fornmed on th ide wth.no conductive trace..This therefore
si gni fi cant | @ PEATESSS ﬁ%‘ﬁ’ﬁ'ﬁ?‘ &ﬁ“&égveé‘@f"n‘éet?&?%lé{ar"‘i ﬁefog‘ﬁffz fq gﬁeupa t he
encapsul ant, sp.as to effegtively . prevent warpage of the substrate from
ocour r eIt §F G FUPHALS B che At vEABE AR CHBr S HBOTEF GHIS G Phthe | s
adhered on the side of the substratﬁ)mﬁéh no conductive, trace for covering
the opefiCARSUIAnhID ARAHICT Hidh A tgPYeAR 1S IRgReG dwong the magtiversidecti the chipt méideape.
Mor eover, an additional encapsulant is forned on the side of the substrate
wi th noPlcHRgneansylant exposediiocrutside phfhe oncainge abiei sidp ebthermubstrte dispesgd
encapsul ant. for encapsul ating the chip, the first conductive el enents, the
second WHh#eeondectivedipgentBerspd  t he conductive traces. This therefore nakes
the substrate interposed between the encapsulants. 4a 9 July 2004 BRI EF
DESCRI PTI ON lorrpfier prederedesmtrpdimsrieaieiiie inventing,i tha epeapsiantmpversfthe side of
under st ood by reading the follow ng detailed description of the preferred
enbodi nibatssbstrgte Withefie conbistinatiace disphsed thexsompad ythe gnagtiveisivgsof thiaehip,n:
FIG | is a sectional view of a sem conductor device of a first preferred
enbodi nibetebpfaliowing theesutistrate #dGhe chip 26 tar ntgpbredebstweati dwr portionlagfi thei ng a
met hod for fabricating a sem conductor device of FIG 1;

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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FIG 3 is a sectional view of a sem conductor device of a second preferred
enbodi nent of the invention; FIG 4 is a sectional view of a sem conductor
device of a third preferred enbodinent of the invention; FlggsJ 1?2{]7@46‘
sectional view of a sem conductor device of a fourth pref erred ” énbodi ment
of the invention; and FIG 6 is a sectional view of a sem conductor device
of a fifth preferred enbodinent of the invention. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMBODI MVE ' ' shown in FIG 1, a
sem conduct or device 1%%‘155# bﬁgpﬁﬁ%@{}hﬁéﬁm%ﬁ%ml on includes a
substrate 10; a ip 11 acconmmodated in openi n 00 fornmed. .in.the
substrate 10; a %P&‘T*FW“‘(&?““@BP@WW@? @qug eré‘iog‘éhirwp}g;}g%g%lr?%% ng the
chip 11 to the bstrate 10; a_plurality of array-arranged conductive
burps 13 di SlsBded deseriphen of s prefireeconbosiens it IRIFRGH BB (o the
substrate 10; and anp encapsul ant .14 for encapsulating the chip 11, the
gol d wires FSCHURRAYHE EHWBESMY¥EBuUnps 13. 9 July 2004 The substrate 10
has a first side _101 and a _second sjde 102,, wherei.n the. opeping 100 is
formed to penetrat€- | isoniectienal viewtof s sgmiaqpelueigr devics tg‘iegeére%OZ, and a
plurality of conductive traces 103 are disposed on the first side 101. The
chip 11 is &MRONENYR AL Re IBYRIUCBY i n cross-sectional area than the opening
100, so .that the chip 1 | is accompdated in the opening . 10.0 in a nmanner
as not to cone iHEs i’tyﬁﬁé&@ sherRtle fagepmydopitiae aoncthpbir {absiceingan have a
t hi ckness smal |l er than, equal to or larger than that of the substrate 10;
however, theseapgoprdpetpr deyigeradfid&abl y not to be thicker than the substrate

10, so as to keep_the sem conductor_ device | lowin-
FIG. 3 is a sectional view of a semicanductor 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.



overal |l height. Moreover, the chip 11 has an active side 110 and an
opposing inactive side 111, wherein the active side 110 faces. the sane as
the first side 101 of the substrate 10 when the chip 11 is ﬁﬁiiﬁbﬁ ed
within the opening 100. This allows the gold wires 12 to cohhed e
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 bstrate 10 have
termnal ends theYiofubsEateckl hasad IﬂJStc%ﬁ?]éE?@&at%sﬁqqéd%#d&@#i SRS 13,
thereby allowing the chip 11 to be electrjcally connected ta.e r nal

devi ces sucPpgBing 19Piinfosmed to Wmtﬁmﬁ\?i st s l@dﬁéﬁf‘cﬁ"%‘s m}ﬁé@ff@% The
conductive bunps 13 can be nounted on the sclilbstrate 1 y using a

convent i onal 2 Pakty elrosdugiivatianss 198 arsdispesgd A thrditst #28 0% ot t om si des 130
of the conductive bunps 13 are precisely positioned tq be slightly higher
than tops 120 of [k ¢iap [1bapdimsmsiopalygndichin gosssectiqpgl arga % &
wires 12 not exposed to outside of the encapsul ant 14 after conpl etel

: . y
forming the EWcapshatihe clin 1dns eprommedsded i the ppenipg 19849 @im#0ef B2 0Bt [t i ng
or plating neans enployed for nounting the conductive bunps 13 is nore

cost - ef f ect | Y@Ng Htq eamtaskwith thowabstzate 4G Therwhin 11 canhayp edbckneshiaaiisrdhan
i npl ant sol der balls on the substrate 10. 6 9 July 2004 The encapsul ant 14

can be f or neeiuehto ¢rdargahthen shas of therppbsiensg 1¢idroxreyeraghe Ghigy 11 issprgtarely 80t such
as epoxy resin. Besides encapsulating the chip 11, the gold wires 12, the
conduct i ve t fodksethickesthandhe Kebstatadlc 8¢ e thokerpsthe semicadushragesifeahiov i can
conpletely fill uE the opening 100 of the substrate 10, wherein the
i nacti ve si deverdll height. Moseavist, phe chiipil$ hax psaivetsideoiilsAndanaippasing prashive 141
of the encapsulant 14 in the opening 100 in a manner that, the inactive
side 111, t hsidedplsdereim theaantive sides b fates $hal sam® 2s dhe find debdPl adehao are
coplanarly positioned- Therefore, as the inactive side _

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

i1 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 conductive 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.



111 of the- chip 11 is in direct contact wth the atnosphere, heat
generated by the chip 11 can be dissipated through the inactive side 11 to
t he atnosphere, and thus heat dissipating efficiency of the9 iﬁ?ilﬁ@pductor
device 1 can be inproved. The encapsulant 14 is fornmed on the T17St side
101 of the substrate 10 in a manner that, the bottom sides 130 of ‘the
conduct i ve bunps Th8 eacapsidaqtodlesintte foutsi ctethe ahibsirateot @ byrhsatide afid Gedting he
encapsul ant 14, and coplanarly positioned with the bottom side 140. This
copl ane t henehaeral alitioasepole reseMasndes endapsulateng the chipt bl e gudd bvires 12,
electrically connected to the external devices such as the printed.circuit
board, whetlsd poriduetivondesst 108 ahdinies cdRiuctive beme$ i8¢ thev ehoppoudarmielet esh t o
correspondi ng connecting pads on the external devices, and thus :
processi bi | icbmphetely fitl et oponingtlo0 of devdubsirate 18, whiremvad inabivecided 11t he
encapsul ant 14 conpl etely encapsul ates the first side 101 of the substrate
10, and her wethe ehip\ 1e8@kpsrd thhmtsidnelle tdpysidé nat ef tidencapsulars Udhin thbere i s
no need to forma solder mask | ayer on the first side 101 for covering the
conduct i ve -topagieg 1003 a athnhbuthat, g maditveaidd DI, €@siopaiit 1himknessecohdt he
substrate 10 can be reduced. Therefore, as described above, the

sem conduct @fdedi®Ri ofehd sublstritael Oi 43y eosl@ily positioned. tThiRresftiepaslthe aerdnereidat ed in
t he opening 100 of the substrate 10 nmakes the overall height thereof

smal | er t han 1t kathedhif 1 £ &M efidetOdtatact Rith G Wb SHerd @¢atGRnerdied by théchip
therefore preferable in response to profile mniaturization demand.

Further, in fih@n/bddidsibited @lOuph e BhéfveOfide1 DS wraﬁ;c@gh@@,%di thuphedtari ty,
t he sem conductor device 1 is-capable of formng effective electrical

connecti on tRssif@ng¥iRIGRY oflﬁiéi&%%oné:ﬁpﬂ&ﬁ#ﬁeha&n%ti&%fove@f ocessibility
t han the conventional seniconductor device. A nethod for fabricating the

foregoi ng sem conph&é&apﬁ%it Q8 ik 18fmdd6n kel Bkt SRROMD1NENHhe Qlibdiag tOVERL I ON
is depicted with reference to FIGs. 2A-2G Referring

manner that, the bottom sides 130 of the conductive bumps 13 are exposed to outside

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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first to FIG 2A, a substrate 10 having a first side 101 and an opposi ng
second side 102 is provided, wherein a rectangul ar opening 100 is forned
in the substrate 10, and a plurality of conductive traces %Qﬁﬂgggogisposed
on the first side 101. Referring to FIG 2B, an appropriate siz pol yi m de
tape 15 is adhered to the second side 102 of the substrate 10 for covering
t he openi ngrd@AfioRlbf b BEitdiH BRI 2208 inl Planarfthahe amiieonduemoridapiee b éechpable die

di rensionally | arger than the opening 100. Referring to FIG 2C, a chip 11
having an agihig &Hedvel dRcHsl edhnepReSione iextegidl Wevisksjeantilthus Sapbetterd 1 n

t he opening 100 of the substrate 10, and the inactive side -111 of the chip

Il is attachgekstiBilfifthah ARohPettichaPiendedifaéuedevidRer eby, the chip 11 is
adhered to the tape 15 with the active side 110 of the -chip 11 facing

downwar dly, and aag&asaresiafelcithet e fORGBINA Gekdndiitbo dévieom ofgthe rfirst
contact with the substrate 10. Referring to FIG 2D, a plurality of gold

W res 12 argqhsfihediOoohe Ghidutih iy deffi6RO St tdigreit foVEIGR! da-3CG.0Rekride chip
11 to the correspondi ng conductive traces 103 on the substrate 10, so as

to establish s?k&ﬁ;d ical, QeRRAEINORvRRL MERR sideer0ghind shlopReing tsbeondulies r at e

10. Beside the gold Wres 12, conventional tape automated bonding (TAB)

t echnol ogy f@zﬁis%é@ﬂézg wRIERPY $ébtdr éa??EEﬂiﬁé@@disWoﬁ@émﬁQhé Bstrhe 1ohimd |1 to
. e )

the substrate erring to termnals (not shown) of the

conduct i ve LAty 1PRdit e ScapO8P fhoiipbsdi Be BRAdIAT0EONAUCE i Ve burps 13

t hereon by using conventional - printing or plating neans, so as to allow

the chip 11 to b i iAkad 98ii6 8ShePaiCtd tAe a
printed circuit g\gar {Oaﬁtelhgﬁég%g%ﬁ%%%%@q S,Ivahipgh 81 9 July 2004 are

made of a CongAda 0T eHd @dgfﬁ%‘cgflo r EQRARE theoéfliyl 10D of4RPBRstrRtel 1.

al um nium al'Toy or tin/%ead I nce the conventional printing or

plating ”eagﬁel%e?org,gtﬁg%glg%ﬁé b 'dﬁﬂ%icﬂaglh} DEedr ARAURE b¥&uRg'ors 13 on the

155

substrate 1 :
Referring to FIG. 2C, a chip 11 having an active side 110 and an opposing

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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accurately control the conductive bunps 13 to be higher than tops 120 of
wre loops forned by the gold wires 12. Mreover, bottom sides 130 of the
conductive bunps 13 are coplanarly positioned. Referring togﬁhgngf, after
nmounting the conductive bunps 13 on the substrate 10, an encapsulant 14 is
formed on the first side 101 of the substrate 10, in a manner as to -
conpletely fill up the opening 100 and hernetically encapsul ate the chip
11, the gold w rﬁs éz and célgg conductive traces 103.' Moreover thﬁ
conduct i ve biffipdads o & copdugiies, JaEEila Pl BY TORECTe i UPEEYENCORTR{Bht 1 or
t he bottom sides .130 .t hereof, T I.s, the bottom sides 130 of the .
conducti ve bRy %\f‘)é( ‘gfﬁ’&%@gﬁ@’- SHHCE; e CFeRtionsd PRBARE PN GRS ie
encapsul ant 14, and_copl anar| osjtioned with the hottomside ,140. This
therefore prBWP't?@%‘? 65 ShsrgriRa RS FPOREvePURRS TG SUGKTeRn. t.46R (ki here
product. The encapsul ant. 14 can be forned_ by, using convent i opal | di ng,
PPt g or By GBOHRLRS CoRMRIE SR 17 dtoh S A1PCPPO MO BLSHEdRoD e
encapsul ant 14 can aJso he . formed in a two-step process. First, after
conpl eti ng t%@"\ﬁﬁr"é Jé%ﬁ‘dfiﬁ’drﬁr]é’c%%eqvﬁf;@é?m 95548 of thegronductivs maig 3t he
conductive bunps 13 in, FI.G 2E, an inner encapsulant (not designated by a
ref erence nuﬂ’ié’rcci’Psan?@YPﬁﬂ’@édey using a glob top or nolding neans for
encapsul ating the chip 11 and the gold wires 12. Then, as shown in FIG 2F,
an outer encapsulant i.s forned by using a nolding, .printing or glob to
nmeans for encaps tq Ki&r. o&n aliermeunting theconghetivsrbumps Lﬂi’stthgéP‘émﬁ?,p t he
conducti ve bi s 13 and the inner encapsul ant. As such, the inner

encapsul ant ﬂgaqwa%{lgg 14z Aprmecon: the daviisideel A1 pfihe sphstrateckdy & p Mgy 9
9 July 2004 Referring finally to Fig. 2G after the encapsulant 14 is

conpl etely f @&} HegPmpietelhial ap the apeningel Ofsandshermeticablyrencapsilats e shirvhl 18 de
102 of the substrate 10, allowing the inactive side 111 of the chip 11 to
be directly gglgo\g@gs 1% and, thepondudtive drmcesrH)3s 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.



therefore all ows heat generated by the chip 11 in operation to be

di ssipated directly through the exposed inactive side 111 to the

at nosphere, thereby providing better heat dissipating efficéﬁﬂg%gépr t he
fabricated product than the prior art. Alternatively, the tape can be
retained on the substrate 10; this therefore sinplifies the fabrication
processes; howeveReferting $indily adVign2@oefurshe ancapdubaitildds tompledy fothRdiipat i ng
ef ficiency and appearance of the fabricated product. Second Preferred

Enbodi nent Fshépe, 3hd tapa1d5 igtors off fsan theoseabnd sidw 102 ofl tizesibewmd 0] sifovdayi ce of
a second enbodi nent of the invention. As shown in the drawi ng, the

semi conduct ahe @exctieeside i1N1 dfhge Slﬁpdﬂdto&IﬁJdIﬂécﬂ?f&(pcbs‘éd&brth@huﬂ@bhéfe.i Teigt i cal
tothat in the first enbodinment, with the only difference in that, in the

seni conduct aberéfité aBows hédt gumeﬂédwm@smbamt indpetationit HeRdsiited giesand side
202 of a substrate 20 and di nensioned to be approximately sane in

t hi ckness asthaugh feaxptdedihactide fide TeDtdRE efm@phék Shebd prodtin®bettch Beat
substrate 20. The upper encapsulant 26 is nade of a resin conpound sanme as

that used f missiﬁmgieﬂ@ciéﬂw.foﬁ feaabdatet préductansh theUsidr el Menfativ@gstRCt i Ng
on the substrate 20 and a chip 21 interposed between the encapsulants 24,

26 can be eftapslls \¢ah Ye r@dine€ Gni the SubshBRPRY, AkiytRer&fofd Gmplifics thBbEBMion
prevents war page of the substrate 20 from occurrence, "and inproves quality

of the fabrigatatess BHWERP IS AladdMthgeBuL in EHEHG thd Beﬁtodi&%bﬁﬁg Rfiieicyt he
occurrence of warpage, electrical connection quality between tThe

sem conduct ofnddfyksinoé T RBHSIEGPProd&X] Ces such as a printed circuit board
can be assured. In addition, the ‘upper encapsul ant 26 'provides protection

for the chi pgeebnd PefertddUSmbiEnelt P 21 can have better nmechanical strength
and not be damaged easily by external inpact. 10 9 July 2004 Third

Preferred Enbodi nBRY. 3 jllustrates a sectional view of a semiconductor device of & second
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.
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FIG 4 illustrates a sectional view of a sem conductor device of a third
enbodi nent of the invention. As shown in the drawi ng, the sem conductor
device 3 in, the third enbodinent is structurally identicalgtg.b in the
first enbodi.ment, with the only difference in that, in the sen conduct or
device 3, a tape 35 adhered to a second .side 302 of a substrate 30 is
used for di Jhird PugferrehEmbedineensr eon. The tape 35 is retained on the
second side 302 of the substrate 30 after an encapsulant 34 is conpletely
formed in shape. Fithi ¢ ilvetrasesoresestionsl i ¥ipwsoft s esemigonducipr davige ez Jbigds or
the sem conductor device 3 in no need to tear off the tape 35 from'the
substrat e 3embydigment of the invgnticp dsFhows ip Heriravisggbe sw@enﬂgwa flevigpdrin
encapsul ant 36 forned on the second side 302 of the substrate 30. Besides,
the tape 35 thzathirdembeginant i syctursliyaidentioak tothetdn ge Hrsyombodisrat arith ke
nmetal, and the chip 31 can be directly nmounted on the heat sink for

transmi tti ngnhedifferegenar tibe dn the semicanduptogdevite Bot tape 856 adheredhbma sedomld, t hus
i mprovi ng heat dissipating efficiency of the device. Fourth Preferred
Enbodi ment Eide 3@ -of & ssbsmatee30 & veedt fovnkidposingw aiip 31 sbericomnthectape ddeisi ce of
a fourth enbodiment of the invention. As shown in the drawi ng, the

semi conduct oetathedi ae the isevond heddef 302 tdf thebodsmatat30 sftet ancingapsilant i3detst i cal
tothat in the first enbodinment, with the only difference in that, in the
seni conduct aongbéatély dornedan ke, This khetForasimphfiesahe fdbyicsiion pracesies fouttfeace
area to a substrate 40 is attached to a second side 402 of the substrate
40 vi a a conemidandnebr delfives3 ireno atddotwi tagr affitheaapt 3F fram thpenbsigtel®W Then t he
second side 402 of the substrate 40 to be covered by the heat sink 47.

Then, a chirptafiiedi tapaG6oisTthelneachpsuiated ebyo penippey é@@psutam I6a formedt dathe he
chip 41 is attached to the heat sink 47 through the opening 400 via an
adhesi ve suchcasl sidd 30 offtRs$ubstratdl3ér ef ore, since the chip 41 is attached to
the heat sink 47, and an exposed surface of 11

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



9 July 2004 the heat spreader 47 is in direct contact with the atnosphere,
heat generated by the chip 41 can be directly dissipated through the heat
sink 47 to the atnosphere, and thus heat dissipating efficig:m% ghat he
sem conductor device 4 is inproved. Further, since the heat™ si kz 47 is

Simlar in SHEhageALae: kPid BeuRtPsldah itDmcARt oL s RERUSES A b fa0er

heat di ssi pating area € sem con rre

Enbodi nent FE¢ ' ' ' : ) i ce of
S en ensiip 4Eat S EHCR) Aot HrbOhRte YN 4 PRIRELERARENEL dng W

sem conduct L.ce-5 18 . ' ' .1, st. a i | cal
to that in %egg Té%@%%f@&eh%ﬁ?gﬂ%mgg}ﬁ%tgﬁﬁ%%ﬁ%&% idﬁ‘ &e‘#ﬁ%”g?i F}%&?ﬁ&e@ t he
cem consct She B 6637, SR b R 7 bk 0B gt o
conducti ve din.the fi.rst enbodigment. Therefore, a plurality of
array- arraﬁé’%§§§£ﬁ?§?pﬁgﬁ%re%g)riveesefrﬁfﬁ%?tgadﬁ‘ﬁcea first si dg 501 ofya
substrate 5 Si.ng onventional ball inplantation machine, in a.
nmanner t hat OF%E F&‘@&ﬁ?"gl‘%%"tare el ectrically connected to
correspondi ng co tive traces 503 on the first. .side 501 of the

fsubst (rj gt e 5?? A]tft t'c%):gll%?;:i;a;Sﬁ%n%‘éplvgévgpﬂiaﬁtsggﬁ‘%?ﬁgu‘gﬂr éﬁ?ﬁ%?ﬁr%fﬂ%ﬂ ijs
or me on e firs e. .0 e substrate. 0 encapsul at.e . .sol der
ol e 53" comtBpidinghe b iR o St Buib S HRg hS sePHoRHISr CETEHS fDps
520 of wire Jo for by .gol d §s're 22, i ch gre.use O;Slﬁr elecr'cglly
connecti ng tﬁs%gfﬂb%@%@%fdgww\é\hﬁ eﬂﬁgﬂ.t\'@,\ﬁ?ﬂ%&frﬁfﬂaﬁf’? TR @’ﬁ%&b%ul ant
54 is conpletely, forned.in shape, a gripding, process js erforned to grind
the encapsul o %ﬁ’%ﬁ% ithiBab g g segaippadugter VIggingoldet Bﬁl&eﬁ{ agased for

ri ndi ng machi ne,.(not shown), so that the_ thickness of the encapsul ant 54
gnd theg hei B! g%ﬁ@f@%ﬁf@éﬁlﬁﬂﬂﬁﬁ)@ﬁ%ﬂé&hmo@ R eieErAsYES m%g% he The
t hi ckness of the _encapsul ant 54 can only he reduced to an extent as not to

expose the gEPRPURHYESumps usqh il fhe tEsterm nt. yTherrdagss @ plugadity (oft g5eay-

encapsul ant 54. Bottom sides 530 of the . ]
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
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ground sol der balls 53 are exposed to outside of the encapsul ant 54, and
coplanarly 12 9 July 2004 positioned with a bottom surface 540 of the
encapsul ant 54. This therefore provides the sem conductor q§ﬁh§§ é W th
good planarity for a processing plane (i.e. the ex posed plane oP %he

sol der balls 53) and with good electrical connectiofg.to qdevi ces.
The i nventppsitioned wWitbenbeftose suricg 49 ?#g‘?“éfgm’gw %‘r I g%%og-%\?%%ﬁt s.
However, it is to be -understood that, the scope of the.in [ kS, not
limted tdhe emighinduttes daviesiso ke spod é%“f“ﬁ%’ E"énﬂt P&?%%"‘%% \{’?@Ei@t@én ed to
cover various nodifications and sjimlar arrangenents. T 0 t he
clains, thexpesast planspbiliegolsier halisot R eadonth g‘[?%o%ﬁ‘g’g?ﬁ icﬂwgﬁ?%foag’?gﬁlfalso as to
enconpass all such nodifications and simlar arrangenents. 13 9 July 2004
CLAI M5 1.deiiceemi conduct or device, conprising: a substrate having a first

si de and an opposing second side, and forped with an eni.n e ating
the substrate, TGherimiention pasibaen dyscabee G‘ﬁ@ﬂcfi"iewﬁﬁ é’&%’g’g%i]smgf’@‘ﬁ‘geg‘é% on

the first side of the substrate; a chip hiving an active(%HdeH%pd %@

opposi ng | Hawkvers itsis de beamdersiood inasdhe septerpftthe VSRR Kb O WSt r at e,
wherein the chip is dipensionally smaller in surface area thqﬁ th

openi ng, adidclobed embadiments sOd sharfontirey, s interded 3p £aYRE VAP SHRPHECEIMnd si de
of the substrate; a plurality of first conductjve eleggﬁéi for Bq¥ ecting
the acti veasd diitd attapgenhints. flte scope efothel gleims,dhereidite ShHA PRACEURLE Fit e, so

as, to establish electrical connection between the &%icg,-and t e.smibstrate;
broadest interpretation so as to encompass all such mo tions and simitar

arrangements.
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a plurality of array-arranged second conductive el ements di sposed on the
first side of the substrate, and electrically connected to the conductive
traces on the substrate; and a first encapsulant forned on t ﬂﬂ?b 4 si de
of the substrate and-in the opening for encapsulating the chip; the first
conductive el enments, the second conductive elenents and the conductive
traces, wherein bottomsides of the second conductive el enents are exposed
to outsideAaiMghe first encapsul ant and coplanarly positioned with a
bottom side of the first encapsulant beneath the first side of the

substrat ej, tQsdBichhductRR®RE etaihpﬁlhgﬁlgbm tom sides of the second conductive
el ements and the bottom side of ‘the tirst encapsul ant, and wherein the

. : i de of : d f th
wih b ton o do o Mosialefheiifh & Mt 800 A el Gk FeoBP Bt bR Rl pR A
id f th ' S Ul ‘ d L d f.th '

e e, Sk EAEEAN PR SR AR ! B SRl TS Bt
exposed to O*ﬁé.i"lﬁs(é?ﬂgf‘ﬁf.h}%%ﬂ%{’%ﬁ% encapsul ant. 2. The sem conductor device of

claim1, whe uctive elenents are gold wires. 14 9 July
2004 3. The sem conductor device af claiml1l, wherein the fiyst conductive
el ements are TAB ?@H i‘t‘maﬁl"’ﬂﬁﬁ?‘éeds‘g% iy PPROSRELnadtive fidle, andace sl in the
device of claim1, or 3, wherein the second conductive, el enents are
conducti ve bYRFFLS 912 the sypsira eﬁ&%&%mwp Hedimepsignally smaller in surfiee grea fhan dhe,
t he second conductiv(f el.enent s, _ar sol der balls. b. The sem caonduct or

devi ce of an(PGHE 8% #‘ﬁénaﬁ%?:@éiaﬁgﬂ’@l g comlprarayith the segong sisef 8ie suhgirateshi p
I s spaced fromthegfubstrate by a certain distance. 7. The sem_conductor
devi ce of any one? 8Mraliy of fuslciomauctive sl eracntouiery eoinpeeting dhe aetivertidg of thermhip te
formed on the second side. of the substrate. 8. The sem conductor device of
any one of tHE sordedtivedtrces an ke suisipts; po as topetablishgleciend gonrection 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
‘ j:he 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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t he 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
sem conduct or device of any one of the preceding clains, mhgigbn tgeat
sink is attached to the second side of the substrate for c Y%@U ne end
of the opening of the substrate, and for bonding the chip via the opening
to the heat sink. 10. The sem conductor device of claim9, wherein the heat
sink covers the entire second side of the substrate. 11. A nethod for
fabricating a sem conductor device, conprising the steps of: providing a

bst r at e3 hayi i i - i dg '
subst r at e3 hayk RenRohdictdr ®VAL tﬁr@mﬁl\?\}fw&h’lﬁe ?Séﬁg:{ﬂﬂ?@du%g e}:ﬁegﬁ{: ?{e\%&? r(g{]pees

openi ng penetrating the substrate, ereln a p

are di sposedy@hatdi 1 j de of the substrate; attaching a tape to the
second side %l? tahehﬁﬁgfggfgpgé'for covering one end of the opening of the

b | y ' [ Iy .l ar h ing. 15 9 I
2004 pr ovl ity SRR AROCREISo TR 11 207 e SR e hgBud REMRe Phmaleint

and acco j he chip in the opening of the substrate in a manner

t hat the mg@\‘?{e}g%%"ﬂgpsor the chip is attached to the tape and copl anar
with the second side.of the.substrate, wherein the chip,is_dinmensionally
sl er i dHF pEBIeoRdution frvice Clﬁlﬁéﬁi Agr % Jrherip the W@B@WF&C&W felqmgnts are
conductive ellfénvtgaﬁs for connecting the active side of the chip to the
conductive fPE¥RSn the substrate, so as to establish electrical
connectio tween he chip and the substrate; disposing a plurality of

ar r ay- ar rangdf SEBEOREUCHN LRIt Yeany erkent thegreeading plaings, ipfa periphery of the
substrat e, V\{uj;r,ei n %(Eg second conductive elenents are ? electrically
connect ed t §MPHRSPacethHom the substratedy aertainadistanest r ate; and forming a first

encapsul ant ,I%n the first side of the substrate and in the opening for
7. e 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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encapsul ating the chip, the first conductive elenents, the second
conductive elenents and the conductive traces, in a manner as not to
encapsul ate the tape and the second side of the substrate, %Eqrﬁbﬁ bottom
si des of the second conductive el enents are exposed to outsi WY 2004 he
first encapsul ant and coplanarly positioned with a bottom side of the first
encapsul ant beneath the first side of the substrate to forma copl ane by
the bottom si des podviding & echipdhavimnductactiee efidyTand samnshpbkiag bk sidde fid
the first encapsulant. 12. The nethod of claim 11, wherein the first

conductive ebemembdatmpeheohif iihicespeningldiiné kat@rateat aQHBARE tHae B iNadtive ARRS of
13. The nethod of claim 11l or 12, wherein the second conductive el enents

are conduct ithechip Watachdd 6 thel@pe Bl bopldthe wiiRShIBRIDRAsIAE of iR Isibsthte, Whefin HR:

wherein a periphery of the chip is spaced fromthe substrate-by a certain

di stance. 1@1@i&ﬁhﬁer%ﬁ%nylénaﬂé}%gatf&%%@hh&hﬂie%lgin 0 14, after form ng
the first encapsulant, further conprising a step o orm ng a second

encapsul ant on t eS8 ke f a1l
Co 14, after for mommngaptuslibfolhust D mulpt ka1 ooliColtl dE4o8s GUSLE

0 19 011l APEIOR s SEOIE AR 0 SUARL AL Qa8 PR

t he second side e su ate an i'nacti ve si

at mosphere. gdchi Qﬁ?ﬁﬁtsﬁﬁgra?é' claim 16, after tearing off the tape, further
conprising a step 0 formng a second encapsul ant on the second side of

: . .cl al wh ' ' h L nk
197 The met hod of IERTR LRI A et G el S e e

side of the ! Q%Jh%%e?'wﬁezein the second conductive elements areielectrically 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 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 chjp.is spaced from the

substrate by a certain distance,
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SEM CONUCTOR DEVI CE AND METHOD FOR FABRI CATI NG THE SAME ABSTRACT A

sem conduct or device is proposed, in which a chip is placed in an opening
penetratingly formed in a substrate in a manner as not to co, lﬂy?bﬁ cont act
with the substrate, and an encapsul ant formed on the substrate’fl ?s up
the opening for encapsulating the chip. This arrangenent of the Chip
accommodated in the substrate therefore reduces the overall height of the
sem conduct or device. Mirreover, a plurality of conductive el enents

di sposed on the substrate are al so encapsul ated by the encapsulant in a

manner t hEf. Theandthod of cleisn o t6 N4, £ domitiny thefitiBNapsiAiR, R¥AOS eSnprisng a step
out side of the encapsul ant, and coplanarly positioned with a bottom side of
the encapsuwifant. This therefore provides good planarity for a bottom side
of the sem conductor device, allow ng the sem conductor device to be well

electrically femngcs @fobdeabilatlon #RVIBERI sife SBLBSEhskate, f abri cating the
foregoing sem conductor device is also proposed Figure 1

16. The method of claim 11 to 14, after forming the first encapsulant, further comprising a step
of:
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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