;@3e tdp&6T _o[26 February 2003 TAPE CARRI ER FOR BGA AND SEM CONDUCTOR
DEVI CE USI NG THE SA on relates to a tape carrier for BGA (Ball
Gid Array) and a se ME% M evice using the same, and nore 5
particularly to a tap dapt ed to a sem conduct opgEURPUEAY 20B3Pads
arranged al ong the centrd?"‘ﬁlﬁ‘i ne thereofl, a tape carrier for nounting a
flip-chip, and a sem conductor device using the sane. 10 In these days, a
snmal | si zed prekager{sRnFopNERCtaD deui cefpretdredsOr qECuispNEi zeE Rarokeage)  of
BGA structure usi ng a tape carrler which is easy for high density wiring
has been piBj : ane® with the demands of small size of packages
and nounting of sem conductor chips with high density. In this type of a
package, 15 a séficcdndgetrdrndesiaees $Ostr bePurerr e imdant BaY gPall Grid
sem conduct or ch| havr ngsel ectrodes arranged along the central |ine

t her eof onA’ér%3f re8Bdr & | ‘F‘hij"?‘@%ﬁtﬁrl eI x}éﬁl%?l (‘}r’i‘é stAtce®dt gRTe

i nsul atin avi.n an O n| n OWS canve nal e carrier
Corrprl tSSI ngp?. ns’lﬁ IAﬁta.rlgg% flal zq::.eﬁ:o yaipt.eg £o a s mlﬁang go hlp%ava.n
rectangul 3 ; shangd fddama9Rep! Ak Zdi Irgtelgegtt@érmt' OQathéﬁozflet fRe used

for bonding, 1nner I"'eads 4 éxten nto m openi ng 2, patterned |eads 3
and | ands gof0firpladen ibakhspi NdR0rakkt i EonaRE: 3% tdwlraréenst@@d&él same.
Insulating filml is provided with silicone resin elatmer |ayer 6, on the
side of 25 formng |leads 3 and solder ball lands 5, for relieving thernal
stress in rrountl ng sem conduct or chip (not shown), wherein elastnmer |ayer 6
has el ast NBACHGE 5--& pAdrar to filmopening 2. Fig.2 shows a
Cross- sectl onaI structure of the conventi onal 2 tape carrier along the
line APA" in Fi ¢g-® khesg frpiuadr §72bbF iFied. Bat:Ba%e stff 15 caERG BRI idRYAICS)

sem conduct or_  devi ce usi .the conventional e carrier, wherein -

seni conductdrt %41%97(91%'"31%%? &3<ka9Ipe fdHEd é&r GELFRiUSIRE F L8PR A 4defer

| ayer 6. Sem conductor- Q'ds Q
linearly afranyéd Font 1 Ré7eSNFraAl
sem conducf oLy,

vi ded wi.th 8 QI urall%gdof gAectroldes 8

y|w1r1n hhearseo 8po eCtleOa corda
the demands of small size of packages and mounting of
semiconductor chips with high density. In this type of a package,
15 a semiconductor device is structured by mounting a semiconductor
chip having electrodes arranged along the central line thereof on
a stress-relieving resin layer fixed on one surface of an insulating
tape having an opening.
Fig.l shows a conventional tape carrier comprising insulating
20 film 1 of polyimide, etc, having rectangular-shaped film opening
2 in the central portion thereof to be used for bonding, inner leads
4 extended into £film opening 2, patterned leads 3 and lands 5 for
solder balls integrally formed with inner leads 4. Insulating film
1 is provided with silicone resin elastmer layer 6, on the side of
25 forming leads 3 and soldexr ball lands 5, for relieving thermal stress
in mounting semiconductor chip (not shown), wherein elastmer layer

6 has elastmer laver opening 61 similar to f£ilm opening 2.

Fig.2 shows a cross-sectional structure of the conventional

IR
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chip 7 and inner leads 4 of the tape carrier are electrically connected at
the position of filmopening 2 and el astner |ayer opening 61, wherein these
electrically connected portions, and filmLO and el astmer |ayer openings 2
and 61 are sealed by sealing resin 9 such as |liquid epox&d?ébr”uar 90 |Im
and el astner |ayer openings 2 and 61 serve a role for preventing nj ec
liquid sealing resin 9 frombeing flowed out. Solder balls 10 are forrred on
solder ball lands 5 to be externally exposed and connected to an outer

circuit 1p;680tashN)alonghbsd 1hee cOnventi engl 1sem conductor device is
structured. Figs.6A and 6B show anot her conventional sem conductor device

of u.BGA type GR4.TBr adlenaridw af cdesseyidnan § &ei ddu arairchie ase R@EAg the

i ncreasi ngly used, wherein the demands of enhanci ng the 20 connecti ng
reliabilitynventhoraiakacycla rdrd, | overd ingseheéc omdnd Bot ghing destouated
realized in addition to the fornerly described demands. In the

senmi condu&PoPs R TR0 ShowRCrh TGS BASsRET6BYSerf coﬁﬂ'ﬂb‘f%d"(ﬂﬁoﬁ 30 is

nount ed vi a, el ast mer g pe carrjer F5~I é tl& at. el ectrodes of
sem cohdUERdP "okt F236° ?%watgaﬂﬁ%wyc% g EPLESRE® Ponti it S OReY | e
10Q and ghgy LT 'c'extggﬁnf@geoqhggrgko L1ble shegtd ades.A0ddde. [ gads

are seal e sea resin In ecte |nto resi n- sea|ngoen ngs I n

addi tion, cgepder and313§eEebey@£ Y4 299344@' ltgoaocawl@fraysdeoacmecaq' c}e of
tape carrier 100 opposite to the side on which sem conductor chip 307is

nmount ed. Ebgndcsbdwnst t ape wavidien bR0 rusedcbening BGRhEypEa&SRr layver

(sem conductor device) 200. Tape carrier 100 conprises an S insulating film
such as pobynindel. etleereimavhexe eheoughcal hiokesn@dtédpombinmt $ ngnsdider
balI's 20, and resin-sealing opening 40 for injecting sealing resin 50 to
seal €9 ec?ﬂﬁcﬁ”?”&%ﬁé@’@éd%é?%‘?—%ﬁsz Ginds 6/ eBRCIRAIA &N ﬁe?:@)“a?loFelséé}ds 60
formed on _the insulatir filmfor connectin mconductor

Lol e Dol e aS Y B e R Sht ¢ BbiT e G e Dy e e
convent i ogal., 311 GQOAUS %, qey&cgr(eeeqtm hoveven. ; Lhere [aue:disadvant ages

9 from being flowed out. Solder balls 10 are formed on solder ball
lands 5 to be externally exposed and connected to an outer circuit
15 {not shown).
Thus, the conventional semiconductor device is structured.
Figs.6A and 6B show another conventional semiconductor
device of LUBGA type CSP (Trademark of Tessera in the USA) which
has been increasingly used, wherein the demands of enhancing the
20 connecting reliability in thermal c¢ycle and 1lowering the
manufacturing cost are realized in addition to the formerly
described demands.
In the semiconductor device 200 shown in Figs. 6A and 6B,
semiconductor chip 30 is mounted via elastmer 70 on tape carrier
25 100, so that electrodes of semiconductor chip 30 are electrically
connected to leads of tape carrier 100, and electrically connected
portions of the electrodes and the leads are sealed by sealing resin

50 injected into resin-sealing openings 40. In addition, solder



that voids occur inside sealing.resin 9, because air existing in a space
between fil mopening 2 and el astner | ayer cpening 61 is trapped by sealing
resin 9 such as liquid epoxy resin) etc) when 15 sealing resin 9 is
injected into filmopening 2 and el astner |ayer opening 6jlg FQBHJérDaé 03
sufficient flatness of elastner layer 66 such as silicone resinis n&?
obt ai ned, because such a nethod of using ordinary liquid resin to be
printed and hardened is difficult to provide a flat surface. In addition,
wor kabi | i t%1hg dbfiieuldraly@a20nbend NGuRASEdr 2 PECAUSE SERLEONTMEL QT ¢RI P 7
is adhered to elastnmer |ayer 6 by using adhesive. Even worse, the

Separ ati omheOeGHESohelvBAN s2@ik6naGtCdOrchdli po7iandosesdd.r _g resin 9 for

t he conven~i onal semnm conductor device (Fig.3), because thermal stress

wh' _ch is gener aiad Junskeywshebtveyckeriet cloat uardi nier f dcéGhetveenCs2s

sem conductor chip 7 and sealing resin 9 in accordance with the difference
of thernal{sexpansfeatederPivéreht 204nd sTress aafitéRri st husedrbysekpansi on

of void 11 IFig.Sé ig_sealigg resin 9, are concentrated to ,an edge gortion
of sealingPFBSFH8Y W ITHEUEIRRs RRLYIPige o6 YEahPaRl §I 20T S estoiBfudds the

ConneCtedEQ%f%%%g%i é LQPS%%}§§¥¥% %Oangpgl%%Eggqggaf%%§ng§%%gkgﬁgg Egra

short perio there resu ng in a'defect Th a Circ

sem conduqhﬁ@cqﬂgc&f‘e;ﬁ% convenbi Qnaka seTceRduet oF deViceebihs184sand
68) and S the conventional tape carrier (Fig.7) also have a disadvantage in

t hat seal blgsé®Stdnddcy epNEaveandl1bhe@s Wockathyd @h the igentealirnpaithon

t hereof as shown by arrows B, because injected sealing resin SOis pulled
t owar ds acfper cpherat ivgldemdfcoogentog QU i30n taceordance Mist Rosur f ace
tensile force thereof. Therefore, it is difficult O to provide sealing
resint®%0 with a ¥t &Pesorraaeionsl saes cREALST HELE - | 5 28t ERARHGE R A t hat

the resin-sealin ortion s positioned on only one side, ynless |eads 60
are arrangSB SGRREEFPEAT4 Pt by )rebtl 1oy ITHePRe* TRl erPOPAT FO7F Dh >

structural. 03l 9neRT oL R SATLAGNINELAL, davine, bogause seal Lg, 168 0,50 [

provided to sea ( he "connecti'ng portions of 1leads 60 ant _
of sem condughel 6BkResH. £ AL Ydinidhyz iddis ANl eeleofohdieidneentizon to

provide a 0 tape carrier for BGA and a sem conductor device using the sane
in. whichtappeddbgceed Sirdngiedenas s€adh RG Leguid epoxy resin, etc, when
15 sealing resin 9 is injected into film opening 2 and elastmer layer
opening 61, and that sufficient flatness of elastmer layer 6 such
as silicone resin is not obtained, because such a method of using
ordinary liguid resin to be printed and hardened is difficult to
provide a flat surface. In addition, workability is difficult to
20 be increased, because semiconductor chip 7 is adhere; to elastmer
layer 6 by using adhesive. Even worse, the separation occurs
between semiconductor chip 7 and sealing resin 9 for the conventicnal
semiconductor device (Fig.3), because thermal stress whicnh 1is
generated wunder heat cycle, etc. at an interface Dbetween
25 semiconductor chip 7 and sealing resin 9 in accordance with the
difference of thermal expansion coefficients and stress which is

caused by expansion of void 11 (Fig.5) in sealing resin $, are

concentrated to an edge portion of sealing resin 9. The thermal



It is another object of the invention to provide a gape carrier for BGA and
a sem conductor device using the sane in which the influence caused by
thermal stress of a sem cor_ductor chip nounted ;5 on the tape carrier is
relieved against the tape carrier and a sealing resin. |4gi r

obj ect of the invention to provide a4ape carrier for BC%6 F%g?ué& 56653

sem conduct or device using the sanme in which 5 a sealing resin is forned
to be flat. 26 February 2003 It is a still further object of the invention
to provi gderésé apaseardtiect oh fdc Bdpanti en s el ameducéods deaddcel aisd gislshe sane
in which resin-sealing portions arefornmed to have structural balance. S
Accordin§ to behbrbkestid @athieet glertind. | nventbwresaltape oaer fefedoinBGA,
conprises: an insulating f il1lm having an opening for bonding in the mddle
t her eof , aach%I‘h‘I-lﬁ‘iF dghe egascPRfnetP Ot a'HE S nsul ating Lil m and projecting

to th d I I d I lit
of ands connedREISRT T T EeﬁI??Ié%fftmEé‘wehi?ﬁw R I%éméé? and
the pf urall té’orQJerI&%%%leL ¢ Ja%fI%‘é P g f edely h dR%EE@%QcacT? :
el astoner a ers reli e t'her mal ~3tress, e eI “ast mer s “Dei ng

provi dEdtHQtOEQaﬁyﬁ acss 1of stoh@sl BSHE AL ngnfiﬂgnmlmag éflﬁhé’fcé{tﬁqhes' ve
50 as to be | ocated on opposite sides of the opening, and separated around

at | east peneiendnefreblia DprRENGy Acearsds NGeltautbansecard faatinger Ofint he

i nvention, a sem conductor device, conprises: a sem conductor chip having a
pl uralit§0ofs elvddtedotiesavirs enpe2lpmandlage 1L hef evfen iag BOA inapeceadancer
conprising an insulating filmhaving ar. opening for bonding in the mddle
t her eof , Yatpl EP&FT-‘%%/ M eidadS oF 6e mele P § | he TheER Hheng i Efn ‘éh%lf-;fr"d-jtectl ng
|ntothe openlru;é1 rowdeaglurallt

i nner | eads) ality of
| ands? 28t B AT o 14 FiEs 1 AP A1VE S SF 2 oo TR 1Ty of urLEefaaIs and
the pl Ur‘i‘% éydPJad-ﬁﬂ Cl%g*ael rfa%r QFQ fé‘sian%reeaqeihﬁr P?Parf’qtst 9591
surface of the i1 nsul ati ng el ast oner ayers I evl ng t errra
$tr9531 EHQMQQ@SEQ%&de,unlessleads60‘arearrangedsymmetrlcallythereby

resulting in the deterioration of structural balance for a
semiconductor device, because sealing resin 50 is provided to seal

S only the connecting portions of leads 60 and electrodes of

semiconductor chip 30.

SIIMMARY. OF THE TNVENTTION

Accordingly, it is an object of the invention to provide a
Q tape carrier for BGA and a semiconductor device using the same in
which no void occurs inside a sealing resin.

It is another object of the invention to provide a tape carrier
for BGA and a semiconductor device using the same in which the
influence caused by thermal stress of a semiconductor chip mounted

5 on the tape carrier is relieved against the tape carrier and a sealing
resin.

It is a further object of the invention to provide a tape

carrier for BGA and a semiconductor device using the same in which



6 26 February 2003 | ayers bei ng positioned between the one surface of the
insulating filmand the one surface of the sem conductor chip; a plurality
of solder balls positioned on another surface of the insulating filmto be
connected with the plurality of lands; S and a sealing i

connected portions or the plurality gf inner |eads and ?ﬁité;}?ryraé\??t%lysof

el ectrodes; wherein: the elastoner |ayers are | ocated on opposite sides of
the opening to be separated around at | east one end o. the opening.

Accor di rg ste@ lting rheid featanmedofothe fiaention, a tape 10 carrier for BGA
conprises: an insulating filmhaving a plurality of openings for bonding)
and a pluralitytofs thesagh- e 6P adbmi f§ealprer at 9t yoPr8bld2r2 bal I s,

the plurality of .ope i ngs bei arran eg] al ong el.ectrodes of a )
se condiRor 2Rt Lt B> DEROBNT S “GR-PRESFRECT BTG or PP 1% SpPart i ty of
| eads T%’Egch ?gSP ?%esabirifn%‘?fo:oéiotn@e +Psdlatang ddddn 5999&941 §$9§rhéé’£. the

plurality ads bel'ng“projected into a correspondi ng one o

“plurality of opesRgs.g and @ dliirald teaeli-Lapds chor jApuRting the plarality
of solder ball s, the plurality of |ands being formed on the one surface of
the 20 iqwdiadd fgrf BER) t @odaeri@epesed via the plurality of through-holes to

“anot her surface of the insulating.film According to.the fourth feature of
the invention. 38 \BSHEEHIRALOR TIGIFEEN LONDITSES: PR PSaRT O 5Te chi p

having eleglides 9a.00¢: srJAGR.23 Lheref sn atd nawatlage kL havi ng a

plu=ality of leads fornmed on one surface thereof in a predétermne
pattern,pat iBlgUL ak b tohe0bpd s chog AL RNatha. one Ukt ace drheegod, , the
insulating c il mbeing Forned 7 26 February 2003 with a plurality of
openiongsaddr pouek g yab 6 g nidisec &l regi deaide St o fe hishel we icgndfdteard schtlp: and a
plurality of through-holes for exposing the plurality of |ands to another
sur f ace mfurddid tivnodl dekrfg $3d heawlalradtoweet | Bywds fedingi dredepeimern t he
one surface of the S sem conductor chip and the one surface of the

i nsul at i WPLIIE9TRIAGA PRFF®W ng"tther mal stress caused by a difference of

thermal expansion_coefficients, of %Tge insulating filmand the, sem conductor
chip: a plural Ft§° oI Solr8&F " Bl s Fotht & IFASTR2: JITGFErT t§° BF L ERFBtgh- hol es

to be Cofwé:ztseget;ggtpr}%vghga%lni &Q/e gtrkggg%’f @QQ insulating £film by means

15 of an adhesive so as to be located on opposite sides of the opening,

and separated around at least one end of the opening.

According to the second feature of the invention, a

semiconductor device, comprises:

a semiconductor chip having a plurality of electrodes on one
20 surface thereof; )

a BGA tape carrier comprising an insulating film having an
opening for bonding in the middle thereof, a plurality of leads
formed on the insulating film and projecting into the opening to
provide a plurality of inner leads, and a plurality of lands

25 connected with the plurality of leads, the plurality of leads and
the plurality of lands being formed in a predetermined pattern on

one surface of the insulating film;

elastomer lavers for relieving thermal stress, the elastmer



10 a plurality of sealing resins for filling the plurality-of openings to
seal connected portions of the electrodes o. the sem conductor chip and the
plurality of leads. RRTF'F nF.cCRrpTTnnr ClE THF 11R11&IT1V(:S 15 The

invention will be explained in nore detail in conjuncti oy phf e{r? ended
drawi ng, wherein: Fig.1l is an explang ory plan view of a conventfonal tape
carrier for a sem conductor device; Fig.2 is a transverse cross-sectional

vi ew of the conventional 20 tape carrier |n Fig al on ne AAA") Fig.3is
an expl aﬁ&tYGFﬁ B?h’hg \H°é\k/t6fm5dcttﬁf\)"§rﬁ“| 6hal o%%rﬁ”(féﬁaﬁc?grth&ewé‘él%%‘l”@g a
convent i Célﬁ? Be arrier; g g tréamsve e .Gros :sectional view of
the convértFoRal SBRi YBhdUt d85l MR “SI*SAg FiRe A-A: 25 Fig.Sis

a | ongitudinal gr a%GiQE/' E deea’\/b%fl tsh§ g?gyg’r%d ‘U??'an%@ﬁb?om&r

device in Fig.3 along life Fi gs. A an 8 are explanatory views of

t he constsrughk O R a2 169 NMsEIR t@r&l cohn€&fed YRR nSedd eoaduct oF odeviges, 26
February 2003 8 Fig.7 is an explanatory view of the construction of a

-conventional taped car keelingedekhnateonealt | onalected- RGAtiiype &M wanduct or
device; Fig.B is an explanatory plan view of a tape carrier for a S

sem condwdtier 1dgyi ek inped jretsepndd-renbédirabhty off ehecirndasti oherdhing. 9 is a
‘transverse cross-sectional view o~ the tape carrier in Fig.1l along line
A-A; Fig.l0is B %I"&ﬁ‘&t‘o}?y?)‘f%lr?m eWGiced SBnPRRHUE 6|ldaév®fc"eheu3| ng a
tape carrier |nap%eferred eg/v t of the inventi Lon, OF is a
transver £8 G585 *8eRE i DT %W 6P PRe® s ehf tOn it 6F%dRYi B l(fj‘gl O al ong
line AAA", Fig.l2 is a longitudinal cross-sectional view or the

semi conduct or dRGFREEIW EPgER® BPEFY §93fe R BE: the invention, a tape

10 carrier for BGA, comprises:
aninsulatingfilmhavingexpluralityofopeningsEorbondigg,
and a plurality of through-holes for mounting a plurality of solder
balls, the plurality of openings being arranged along electrodes
of a semiconductor chip to be mounted on the insulating £ilm;
15 a plurality of leads formed on one surface of the insulating
film, each of ends of the plurality of leads being projected into
a corresponding one of the plurality of openings; and
aplurality of lands for mounting the plurality of solder balls,
the plurality of lands being formed on the one surface of the
240 insulating film to be exposed via the plurality of through-holes
to another surface of the insulating film.
According to the fourth feature of the invention, a
semiconductor device, comprises:
a semiconductor chip having electrodes on one surface
25 thereof;
an insulating film having a plurality of leads formed on one
surface thereof in a predetermined pattern, and a plurality of lands

formed on the one surface thereof, the insulating film being formed



Fig.13 is an explanatory view of the construction of a BGA 15 tape carrier
used in a ~. -BGA type sem conductor device according to a preferred

enbodi ment of the invention; Figs.l4A and 14B are expl anatory vi ews of the
construction of a ,u -BGA type sem conductor device in t@gﬁ% T Q 3
enbodi nent; Fig. IS is a flow chart Sh})WI ng a nethod for manu 8 t he
20 |. -BGA type sem conductor device ‘in the preferred enbodi rrent Fi gs. | 6A
to 16C are an explanatory views showi ng the nmethod for manufacturing the w
- BGA typeriz@nmacenduel Ofy dgvicgenifgd e prehai heds esdpdineent acEr@ssd 45 to 17C
are explanatory views snowi ng the nethod for 25 manufacturing the ,'."'-BGA
in the prefees eritervhotornsrid andac Lkirgs i FBA farit: 288 -duoé eexfr ragret DY HRGVi ews
showi ng anot her shape of resin-sealing openings 40a. 26 February 2003 9
nFSC RTPFie ETﬂ!rélFtiﬁHF@ PRR#RRFF#HFNRFn[SHII\ﬂFFF FEsthe finsgd apr ef efirlad

enbodi nent of the invention will be explained in detail with reference to
Figs.B to 12. FY eéa§ﬁ8ﬁ§rtlﬁ"éfeé'tsf‘ift‘ttdtoéeafb%t“tezf&etﬁ%n"ﬁee?urff(jar"eB@A H&cor di ng
Sto preferre aodi.nent. _qf the inven ecarrler oy i ses

i nsul At nenﬁcong %ﬁe&b P an?y'fr%ﬁ & or " %aceflgke av}rhsuacfﬁn& ve rf‘a‘;?’err on it

and fil mx%qqryvqag%ﬂ&nra@acg@rr&@ @aruéefaawafaarf@%deheetJtemr;@ﬂmleewﬂs%fn i nner

leads 4 fornmed on i.”.sulating film1l and projecting into filmopening 2,
patter ned degads 13nHBdEE ofncappen aph Ay ech W tdhd @ngokdnt ot drmedip;
integrally with inner lead 4, and lands S f-or nmounting a plurality of

sol der ball s farpéhegiiixcalf coldect bedlw mhuaneéxter pa¢ plucaliicy OF t he
surface of insulating film1 elastner |ayers 6A and 5H each consi sting of

| ow el astihsghiepokysr e3i e ardrkabPhgtadiesinierPayer sobnl Yot saef aces are
adhered far relieving 15 thermnal stresshgroduc?d in nmountin

conddft or chip fn%]tu Ph . 18F TeStith tHat 'LheYs are §é85?5f‘éﬁ Fr om
each ot her tnom% aca dl on, o,pelo SI te §gsofoff |‘_J|nrg opening ;2.Provided in
[

the cer:tral ti%n of i nsu ng 1 The el ast oner I"ayer °6A or 6B may

be COWO%l@on%uf kb BRY) rkgmaqla%sby&sapﬁqqu 1sdpbaces, in any formwith a
core 20 filmor without it. Fig.9 Is a cross-sectional view of the tape

cazrier in cig.8 along plane A-A° According to the invention) elastoner
| ayers o' A and 58 are separated on at |east one side of f~.Imopening 2.

E|ast0neﬁﬁHéyéﬁgSCRIEIIQN_QE_EHE_QRAKL&GS

15 The invention will be explained in more detail in conjunction

with the appended drawing, wherein:

Fig.l is an explanatory plan view of a conventional tape
carrier for a semiconductor device;
Fig.2 is a transverse cross-sectional viewof the conventional
20 tape carrier in Fig.l along line A-A‘; )
Fig.3 1is an explanatory plan view of a conventicnal
semiconductor device using a conventional tape carrier;
Fig.4 is a transverse cross-sectional viewof the conventional
semiconductor device in Fig.3 along line A-A
25 Fig.5 1s a longitudinal cross-sectional view of the
conventional semiconductor device in Fig.3 along line B-B';

Figs.6A and 68 are explanatory views of the construction of

a conventional X -BGA type semiconductor device;



25 6A and 6B may be separated either around only one end or the openir_g or
around both ends of the opening. In either case, t:ne ai r trapped in the
sealing resin injected into the opening in liquid formcan be expelled

successfully to the outside by way oL th2 separation 26 o83 10
of elastoner |ayers 6A and 6B before ghe resin is har denegﬁe%i:'g.%f% shows

the structure of a sem conductor device in the enbodi nent according to the
i nvention. Sem conductor chip 7 is nounted on el astonmer |ayers 6A and 6B
whi ch have beefigdfAeried #® =*BlARBHPEYi H§eVi [Fh 1°heTape " THFYG Ercdtisi 8ts of
insulating film21l nmade of polyimde or the |like having an adhesive |ayer on
its surfacRVIH IR Ini FRe FTWRTh$$d mBpéni TRFVERES O &t méd Bahd t&Past oner

| ayers 6 ?qq insulating film21l on one sur.ace. Inner |eads 4
connect _e?%ﬂg)&dceﬁq‘%c ro egggtig?’sem conductor chip 7 and lands S for LO
connecting innefid @ads 4nt Ox@lamXd3N@1a6 Kedkt care Fofded iferdror a
predeterm ned pattern, respectively, on one surface or insulating film1.

El ast gnersémyessd 6 cande6Bcar e al aeliedrta éfisad iatdnrgoti tie limment-hensur f ace
t hereof opposite to the surface on which lands 5 are fornmed. L5 El astoner

| ayers 6A and GBgold Wwheciragemeconductser sehltpodal yics detimpyabedaaréer
conposed of a synthetic resin of low elasticity so as to reduce thermnal
stress due®t®Hiqhe diFrerldR@ePrih’ thermal expansi on coefficients between

sem conductor chip .7 and the tape carrier co o%ed of .insylating film1. ?0

Sol der bal I's 10 fort *cohrfée B Ry R CoRAGE BF C At p* 7 W ER™ SR Xt &FaFe
O it (e : | L neul ati m 1
U L0l B ORI 0 ARl

to be expose evi ce. | nner el ectrodes 8
are c@nnected igid.ilhm gRenkngr2and e oigh WhjsGh sseakbmgn r esidy 9dsn khgui d
formis injected to seal the ?5 connecting sites hernetically. Thus, the
sem conduséoi c shedu o Slevdnpl et exlig FiqQ.dlbnigs 1ankornga tudi nal cross-Secti onal
vi ew of the sem conductor device in Fig.1Oalong line ..-a" Fig.l'"" is a
Fig.12 1is a longitudinal cross-sectional view of the
gsemiconductor device in Fig.10 along line B-B';
Fig.13 is an explanatory view of the construction of a BGA
15 tape carrier used in a U -BGA type semiconductor device according
to a preferred embodiment of the invention;

Figs.14A and 14B are explanatory views of the construction

of a L -BGA type semiconductor device in the preferred embodiment;

Fig.15 is a flow chart showing a method for manufacturing the

20 {4 -BGA type semiconductor device in the preferred e&bodiment:
Figs.16A to 16C are an explanatory views showing the wethod
for manufacturing the & -BGA type semiconductor device in the
preferred embodiment;
Figs.17A to 17C are explanatory views showing the method for
25 manufacturing the &£ -BGA in the preferred embodiment; and

Figs.18A and 18B are explanatory views showing another shape

of resin-sealing openings 40a.



26 February 2003 11 transverse cross-sectional view of the sem conductor
device in Fig.lOalong line B-B', In the preferred enbodi nent of the

sem conductor device ir_ Fig.lO according to the invention, sealing resin 9
such as epox;r 5 resin in liquid formwhich is injectedjgg i idd83
opening 2 passes along the edges of glastomer |ayers 6A and é% spr eads
to reach the edge of sem conductor chip 7 .vhere el ectrodes 8 have been
connected with inner leads 4. In the course of infection of the liquid
resin, R dRiEies eAcBE crk Ky HAR DESE |l owi ng into LO fil mopening 2
and introdu into_the space within. film openi 2 e es through at
east one. SaiAEA el BOTTI TN 0r I T REr TP SCPE e’ a0k SThererore.

seal ing yesddt91c37 he LoLped- Mt 559Ut gpLQdpci ng voids due to air enclosed
in the course of iesin injection. Filmoper_irg 2 prevents sealing resin 9
consi sting ofidiguhdwepory skSukeskd §7 ambbow g it rvhescd tacics -hnhgct ed)
and helps the resin to enbed and seal the connecting sites of electrodes 8
“her nst i cad by relfecakd coboenneat oGnhef imstaressnt.0 Blectaodiesr § dosppievent ed by
sealing resin 9 because it shares the stress applied to el ectrodes 8.

El ast onme¥n § AT g6l bihd 68 ol ot ae bl i 0or Fhe) Hes brvitd adbpehrnda?or2 nay
"be separated arqund only one er_d of the ope”ing. Even in such a _case, the

air enclUsed PRt KT PHEFYF SitA FHT EtRd Ao SPR2M CPdnd Hy P andpes
expel | ed_successful Ly out. o, the opening_through the separated portion of
el astorretrhef%eyoefrs's ‘gﬂ“gng‘%&ﬁ 4 n%ﬂf‘%{)ioﬁglgf’ %%’g‘{]i%@éﬂ ?o?n# é’grgjteggﬁ?%: 1
used [N LIS 23l BYERLALT, bicaB-AlpUlAlLng RlASUC LbLEOL A NG ULy ci ent
flexibility, heat resistance, facility of har_diing and uniformty in

t hi gknesgo1d ofo AMRI-GcapohybdiLe f iWith AdResi veaass appld ednlie eneqor both
surfaces of insulating film1 Fo= p=epar~z.; cape 12 26 February 2003
carrier dountisu ataingafliilkgn df sslpendhedsbiomeanstofcal punchcanth aidhe or
the like so as to formfilmopening 2. Metal filmsuch as copper foil is
used as & rigtterPal ¢brcitionst Pr Utiengualieadiparsetrating Iféas patleerner

i ncludi ng i nner. | eads, | ands for,nuuntingéfolder ball s 5 and | eads for

connect i B T SRt SPe%ng‘ aﬁﬂnfh%ﬂ“ﬁnag A SBéSFoF il YY1 b1 ek anpl e,
| am nation, of coapRer £ojl, ont %n?@oél{‘%‘d'r%'cgg %éé dt %\f‘le?.g ﬁidr}%%.li\é%igg Its
q g of ar_ opening, followed by photo- |f ographi ¢ process

28T 00N LME0 N M

surface an ormn

and 8t Chi G-I 0GeSess TR alRWAL: Ofiodn SEIY NI RUERbE QN A (A APEnERRI T er
wi t h adhesi ve

in Fig.8), such that they are separated from each other to be located
on opposite sides of £ilm opening 2 provided in the central portion
of insulating film 1. The elastomer layer 6A or 6B may be composed
of a film having adhesives on both surfaces, in any form with a core
20 film or without it. )
Fig.9 is a cross-sectional view of the tape carrier in Fi1g.8
along plane A-A'.
According to the invention, elastomer layers 8A and 6B are
separated on at least one side of £f1lm opening 2. Elastomer lavers
25 6A and 6B may be separated either around only one end of the opening
or around both ends of the opening. In either case, the air trapped
in the sealing resin injected into the opening in liquid form can

be expelled successfully to the outside by way of the separacion



LO is conducted by heating themw th pressure appl'_ed to the adhesive,
with the electrodes and the | eads on the tape carrier being aligned. The
inner leads projecting into an opening of the tape carrier are directly
connected with el ectrode pads on the chic by single-poi L hod,
or otherwi se, by wire bonding with g@l d wires or 15 thegﬁiwgﬁggpgtr?r’er

| ayers of low elasticity resin are uSed in the tape carrier or in the
sem conduct or device according to the invention, in order to reduce the
t her mal <= reass coavsedabyrd e dinkif éeebeecta thermminexpahstosndet ween t he
sem conductor chip to be nounted and ?0 the tape carrier or any other

ext ernal subig.dife shBwkashenstrychpaes odr @ saint aptducomposedcef iadhesi ve
films of low el asti city =esin such as el astoner) plastonmer or the |ike.
Li qui d refSfstmee & REFRRE 1 Par iRy Y58 $08h a$BIFPAFUCESFnchEP usetF as a

i in Coati ; _ b . St et a
e .55 LAY R AV AELOLIEE, O Bl ek
. H i H . - < | 1 . . . h .
T PR e R

| ead patd£ryy169rRases: OfnLOPREMdWidy ah 18n8d Crons R bhickngsseplated with
gold on a base filmof polyimde of 50 mcrons in thickness having an

adhesi veid ayermildafe d2 wit €n EAS midpdrhingknasstodred, hendreddl eord r Whi ehs an
opaning is fornmed so as to confront the el ectrodes on a chip to be nounted.
A tape c%r ringr 6B rdicceddemdesul e hithd iilavemn onei s Produc et rar wWaidh

el astoner | ayers conposed of epoxy resin filmo. 150 mcrons it thickness
havi ng aIFEFPPES Bt DELRCEENELT 8sC AseMProPREEaC b MRe” Btht 307 %i5dEST of t he
filmyopening farmed in the §1d4dlte of the base ikm After a .sem conductor

chi ¢ *havi HY TH " Ene &8 =61 182 %° nim “iSt 21 °6F "8 nivt BRd- T éngt h°6F - 15 Fmii s
mount ed éé&x%li%%hoggétézﬁx:nggécEme 1#P8-CoLL | I QY L hie jhelRaptradhesi ve
surfac@ of tc:e layers, the 'eads on the tape carrier and the el ectrodes
on the chipnare dHacMact gflersl shtdihd s8POXY alt@SknBd (04 $£681dYyimf £26€ is 10

- Pa sec. ) is injected over the fil mopening and hardened by heat ar_d,
further,1sol deve bakkscarmeareuiit egoan tdhed ahdssurflugs oa seinicdrddet Br
devi ce

are formed.

L5 Elastomer layers 6A and 6B on which semiconductor chip 7 is to
be mounted are composed of a synthetic resin of low elasticity so
as to reduce thermal stress due to the difference in thermal
expansion coefficients between semiconductor chip 7 and the tape
carrier composed of insulating film 1.

10 Solder balls 10 for connecting semiconductor cﬁlp 7 with—an
external circuit {(not shown in Fig.1l0) are formed on lands 5 on
insulating film 1 to be exposed to the outside of the device. Inner
leads 4 and electrodes B are connected in f£ilm opening 2, through
which sealing resin 9 in liquid form is injected to seal the

25 connecting sites hermetically. Thus, the semiconductor device is
completed.

Fig.ll is a longitudinal cross-sectional view of the

semiconductor device in Fig.10 along line A-A" Fig.12 15 a



of the invention is conpleted. 20 (Sem conductor device for conparative
exanpl e) A sem conductor device is prepared for conparative e:canple, using
a tape carrier having an el as~onmer |ayer having no sepa=aged portion around
the opening ir. the nmddle of the tone carrier with resp

sem conductor device in the inventi ?n and 25 the senlcoﬁgiﬂﬁaahbgepge for
conparati ve exanple, the presenca of Tvoi d trapped in the sealing resin year
the ends o. ti:e opening and the ratio of troubles caused in heat cycle
test (-53€r30ceHiEa £oodPR55eqy/id0ali Mikwaré ohseseedcIheusess|ds iaree in

s'.M. o~ ~rn in Table ' Tne 14 26 February 2003 trouble in the conparative
exanpl e Filg-hlafleye| etnedt &’ s dlsconnectlon near the ends of the sealing
resin betmeen t e |l eads an electroges - 5 TABngl The occurring ratio

of encl osed foi*ds PASLRETS aTT FESE G EhEPaEaT CB?rH%éFiﬁyéFe t est .
Tt | the i d 0 2515
TLere! Uie. LpugoLio,  £QISEgl sy Bl STUe ecuts 0o 0Ll a0 T

-troudl esls2Q0: £YehESa HoSR dniZ8f @n%@@'&e@fthtr%%5$)4—90{00@!51:‘?@9/593?3%/580 10 I'n

the BGA tape carrier and the sem conductor device according to the

i nvent i @anpnghehelastanes diaecsear eayyyevicdeshdssbeh b, siatdeis b fdw-openi ng
-formed in the mddle of the tape carrier) such that they are separated
around athel edste orfe sed cohidthecopemimg] wherebyl &t ¥rdde sprevierteededfamom bei ng
trapped within the sealing resin which ISis injected for sealing the
connect |C8ﬁn§FFé§ 6f £k Hetigérafeatls oF the ?%Lb’ésecé’rLr itEp eﬁHﬁnt‘h% @%ect r odes
on the : g;conductor ¢ gﬁl because the aL gg es roduced |nto t he
space Wi Fﬁuﬁ h&S dperft g “E8R - B8 cH} Qtsﬁtdodéh the-%epd ralt OrtF o Cs) of
the gl 3SLATBLhINLTS 0kl lk@g{@d@ega ti-ght -feakbnge by: &he se%'&gerrﬁ%l nis
nade possi bl e. reover ow ng of the sealing resin is pronoted ow ng
to the @b§§@§;§e§i:h§-bugh AcCidditngh e ¥epar BGA baPELEAIE £ AMhed SHFErs

cor_ductor device using the sane are provided to have good a uality
accordi rsg. tamd hes | nv'emézram:)reovmsregltmgplre\gent isorcaof Wi fsrmed-i theputha
seal =ng 26 February 2003 15
producing voids due to air enclosed in the course of resin injection.
Film opening 2 prevents sealing resin 9 consisting of ligquid epoxy
L3 resin from flowing out when it is injected, and helps the resin to
embed and seal the connecting sites of electrodes 8 hermstically.
Local concentration of stress to electrodes 8 is prevented by sealing
resin 9 because it shares the stress applied to electrodes 8.
Elastomer lavers 6A and 6B located on both sides of £ilm opening
20 2 may be separated around only one end of the opening. -Even in such
a case, the air enclosed in the ligquid resin injectad to £ilm cpening
2 can be expelled successfully out of the opening through the

separated portion of elastomer layers 6A and 63.

Insulating film 1 suited for tape carrier 1 used in thi

w

pe

e

3
(1

25 invention is an insulating plastic £ilm hawving suffic
flexibility, heat resistance, facility of handiing and uniformity
in thickness, for example, polyimide film. Adhesive 1s applied to

one or both surfaces of insulating film 1 For orepariag cap

¥



resin. In the BGA tape carrier and the sem conductor device according to
the invention, the elastoner |ayers |ocated on both sides of the opening
formed in the mddle of the tape carrier is separated around - 5 at | east

one end of the opening, whereby flow as well as spreadi [ O Ud esin
toward the end surfaces of a sem coquct or chip are facWiF?éf%AJ9%®$he

connection sites of the el ectrodes are covered with the sealing resin
uniformy and hernetically er:ough. “hus, thermal stress between the

seal i ngca 5} T and ise Leeah e ohidic ol schi prited danmBens edfuced nF ipFtviang
significantly the r_«il iability of - a_sem conductor device_in thermal stress
such asdi‘%n‘b%r%ﬁeuéé EyEPe?s St FREBsT OF ™ IR WIFer | dYer? lcSipBstY b* Sadhesi ve
films mg‘geo O:I' 14001 (Ja.lsaséeic?iatsya M2 ierzl':iaarlefcsno csorg)sq:tin. tcrlla% acqggg(:taé)fe:;[nhe

i nsul at | n%‘?l I'm-of "a ‘fape carrier with a sem conductor: chi p 5% F4ci i tat ed.

LS Accof dihQ Yar e £ Lk 2Pl L B L8P £ i 8ha8Nd ranRLIHi agNGLOr, dayi ce

using the sane are provided ‘according to the invention. A second preferred
- embogli NBAE 1faddect eeleic@NnyidHe Dené&xplasethd Brdataids yid Berefeince to
Figs. 13 to 18A and 18B. Fig.13 is an explanatory view of the construction
of a BQAyt aper 2Gacalei eranised ibaro & coppeBGlot ypa toeat condletong davince i n
the second preferred enbodi nent of the invention) As shown in Fig. |13) BGA
t ape cahpVverg1AINaEGHYSr PR eSS Ss61HE2CHATNL FOERLENG 't AR ARFT-LREI eBo Dl vasy

nount i ng sol der balls 20 (see Fig.l4A and 14B) on an insulating tape nade o
poi yi mi 88 BERECT AP IEREG S nBE_S BT S ¢ ‘%eertcfhdinlg 8f2°*®dh the insul ating tape
and res~.n ppLection openings 40a, _divided [ntaq_s .segrent for
el ectrical E‘gjﬁﬁ@éltn%o%é)ges%\f\négﬁné‘égaosr éélgno égr?i%gocﬁa J@%%r% %dtéebs as wel | as

fer l_.(.i) r. 'igcéérgzﬂi&:fedsﬁf}llﬂéﬂiﬁgsti%m wigl ﬁ%@@»&%ﬁ@&&%d@o E@l%ha@tftes ive,
resin-injection openings 40a is a smaLl opening W:i~~h is different froma

singl e kang wpesLegepddes hab Oheal €834 BnacOHNYSBIdaRAl riafifioCAL {dredd .
Resi n-injection through-holes 40a nust have a size at |east
The inner leads projecting into an opening of the tape carrier are
directly connected with electrode pads on the chig by single-point
bonding method, or otherwise, by wire bonding with gold wires or
15 the like.

Elastomer layers of low elasticity resin are used in the tape
carrier or in the semiconductor device according to the invention,
in order to reduce the thermal stress caused by the difference in
thermal expansion between the semiconductor chip to be mounted and

20 the tape carrier or any other external substrate. Ela;tomer layérs
are suitably composed of adhesive films of lowelasticity resin such
as elastomer, plastomer or the like. Liguid resins of thermal
hardening type such as epoxy resin is used as a sealing resin.
Coating of a resin can be performed by potting method in which the

25 ligquid zresin is coated from above the opening of the tape carrier

by using a dispenser.

[Examples]



- Srequired for electrical connection to be easily nmade between the

el ectrode pads fornmed on the surface of sem conductor chip 30 and | eads 60

as well as for snooth flowing of sealing resin injected into the openings.

The arrangement of resin-sealing openings ~yGa may be vagi hRg on

the pattern of |eads 60. 10 In this,gnbodi nent, resin-i%?é?#?gﬁgggggsngs

40a are | ocated not only in the portion where | eads 60 are present but also

ir. Fns portion where | eads 60 are not forned. Thus) the structural bal ance

of w - BGAdniROnseRL6ONILEL Y deVhee:hSehriMfoved as the whole of te=

resin-sealing sir-ce the resin sealing is provided either in the area 15 of

| eads 60 and ttheeat£sr haviiBgp A®pd BATl byBEA b ape acars i efa A0 maynbes 94 ovi ded

with an el astoner |ayer, as described Later , in tt”. e case where it is

suppl i ed & ocarmaridll af 1@nmidependeariti grredactl4ned vsehfgoldfon-aBGis 4 ype

sem conduct or device using BGA tape carrier 100 in the enbodinent will be

descri bed 15eP RO 7O Fi S f| WAN ARTCTIH B &rd CERBF ARROPY AN dWReDIVY haver

- constructjaon o~ the !'w BGA type seniconductog de¥ice,in t hi s enmbodj nent,
wher 8i n ¥ ¢.4 FASFERE ’prérg%&%‘ieﬁé'vf%v&tb? THEM O BER 1Y FE S8ATEBRILTL or

devi ce | hi di pent). an 1Lg.14B is cross-sectional_ view t hereof

- al ong Ii%hsﬁ-ﬁzsggggi%STéﬁefﬁﬁﬁélEh?h%leééﬁéé%FBaﬁ %y%ﬁl%éﬁ%%gn 8§ %?ydevice

200 in the.peesent; £ModiLrBRiandS «SRAWRd Do fd b 1onl 44,0 BGALARE, CRI:nier 100

shown, in Fig . 13 and sem conductor chip 30 are cor_nected electrically,

t he connecdatbmeer La@BriScéRSd xS edl edokyoRe s &5 Nt imjcFctiison mapeahfigs: | ~Ca

f or med 17 26 February 2003 in BGA tape carrier LOO by injecting sealing

resi n 505hiarkhessl davridmedise 20wy en oght v jaregnned beyvbied phecsupd ace of

BGA tape carrier 100 opposite to that having sem conductor chip 30 nounted.

The 18l ect¥42malc fc SAReEt t BP IFEtiREe AOBTRC t dpFiCaPtFEl e 19D Hifd bass fitm

sem conductor_chip 30 is conducted, as shown.i.n Eig. 14S Jjnter e_ng

el ast omer | &% ?Ofe%??:%g‘écetr‘\fe Cgbpg% or't? ttili‘é‘rcﬁ‘élleg&?fesds %gf\lvegﬁg%@ t ape

carrier 100, gpd.ggm &rPadl}%;J%}:O%s G R <3QoudPEs MEL had L?éﬁg&ﬁ)ﬁucﬂa@gﬁrff be

.. 1-BGA type sem con evi ce according to the enbodi nent
expl ai negh hesfaf ek Wty the help of adhesive surfaces of the layers,

the leads on the tape carrier and the electrodes on the chip are
15 connected, ligquid epoxy resin (viscosity at 25C is 10 Pa sec.) is
injected over the film cpening and hardened by heat and, further,
solder balls are mounted on the lands. Thus a semiconductor device

of the invention is completed.

20 (Semiconductor device for comparative example)

A semiconductor device is prepared for comparative example,
using a tape carrier having an elascomer laver haviang no separaced
portion around the opening in the middle of the tape carrier

With respect to the semiconductor device in the invention and

25 the semiconductor device for comparative examgrle, the presence of
void trapped in the sealing resin near the ends of the cpening and
the ratio of troubles caused in heat cycle test (-535 C/30 min to

125 C /30 min ) are observed The results are shown in Table 1 The



10 reference to Eig.1Sto Figs.I7Ato 1 7C. Fig.l5 is a flow chart show ng
the nmethod for producing the -BGA type sem conductor device in the
enbodi ment. In the nethod for producing a ~'.-HGA type sem conductor device
according to the enbodi nent, elastoner layer 70 is atta inde cf
BGh tape 15 carrier 100 where a |ead pattern is presentEQQQﬂﬁnmﬁpgogs
ig.16A (Step 301) , the surface of elastoner |ayer 70 on which the
semn conductor chip is to be attached is coated with adhesive 401 as shown
in Fig. FeBupPSEepB0OIfie aFRIeReEmicédAduREHP hi ﬁn30h=?%t mSyRted % tel ast omer
| ayer 70 by neans of the adhe5|ve as n Fi (Step 303). As ZO
el astorreF‘lE‘é%?ec?bb"“a“Faﬁ “Hagadarot FBP ® %hwgeregbwowe&& E% AR AR L
quorocarbg £e5| s |s ut|I|zed epoxy resins may be used a= the adhesive.
El ast onef ay 70" sonetlnes provi ded ~~rith adhesive. Step 302 is
ski pped if elastoner Iayer 70 wi th adhesive is used. 25 Then) a bondi ng
process to connect 1 earls 6C with the el ectrode pads of sem conductor chip
-30 isscarriegagug by neans of bonding tool 501 as shown in Eig.l7A (Step
304), and sealing resin 50 is injected fromresin-injection through-holes
40a by neamscofurrily 26tFelrfuanyl 26038 vdiigpens ahe502a bsns rewdni anditgel 7B
*(Step 3C5) . Aresin o~ slightly lower viscosity than that used
convey-t r6RUFF§ PE RRd VSR er 8Fh- seal i ng because the opening area of each
resin-injection opening 40a is smaller than that of conventional one. Then,
solder 5 balls 20 are nounted as shown in Fig.l7C (Step 306). Though any of
resin-injection openings 40a provided on BGA tape carriet 100 in this
embodi nent has a nectar:gahar shape as showrnenikignk8ont (& Dﬁﬁ? h4% e
roundedcorners as shown in Fig.l BA or may lhave different @ %and shapes
dependi ng on a pakd efdt@ireheadss 661 as shown 1 a &ig. IB$, angdsnged not be
)

al i gned egarty—~As—a—pturakitty—ef—oepenirgs—teo—toer-m-segrent-s—areprovi ded
Lor InJ?EFFgESQf;t%% %$§§§lﬁ g- Nesiocncyeaedh openi iy S%s snal [er Frsarea than a
singl e ogé&n fo¥cres nj edti,Qn conventj anal tape carfri.er ing to
the smal|l'\@rmRFEACbf CEALH &5 t.gu U§E%i” afé%ﬁcaveu 3 Q“,/éﬁa oft he-
seal i ng | PESPRTT BF nk¥S B} surfacé‘F@n§VﬁheauL[|ng resip towded the lside

wal | s surroundi ng the openings is di mnished,

1“ 1Y)
(4

10 In the BGA tape carrier and the semiconductor device according
to the invention, the elastomer layers are provided on both sides
of the opening formed in the middle of the tape carrier, such that
they are separated around at least one end of the opening, whereby
ailr is prevented from being trapped within the sealing resin which

15 is injected for sealing the connection sites of the iﬁner leads-of
the tape carrier with the electrodes on the semiconductor chip,
because the air bubbles introduced into the space within the opening
can escape through the separated portion(s) of the elastomer lavers,
so that air-tight sealing by the sealing resin is made possible.

20 Moreover, flowing of the sealing resin is promoted owing to the
absence of air. Accordingly, a BGA tape carrier and a semiconductor

device using the same are provided to have good quality according

to the invention, owing to prevention of voids within tha sealing



facilitating flat-surfaced resin-sealing. Further, in the sem conductor

devi ce according to the invention, as resin-injection is carried out

t hrough resin-injection openings 20 40a provided in the portion of BGA tape
carri er having no lead as well as in the portion haVi”QG“ﬁﬁﬁ%aﬁfQﬁ%@ to
Fig.17A), the localization of the sq%iing resin is dimnished, elimnating
t he nechani cal inbal ance of the whol€ sem conductor device due to the

| ocal i zation of sealing resin. Cracks of a sem conductor chip or 25
separati 8ot a sem conductor chip fromthe tape carrier caused by uneven
stress clue to such nechanical.inbalance is gre ent ed, the=eb

t he
reliability of CONFRE BF - TeRA GBS T SAPFOURACTI 48diEF AT 415t ot al
el : E‘thfeeﬁogéfﬁén?%hgpe fastomer Baders %@J@Qﬁ e Yol ddald %ﬁ ggnetimes
smal | er an conventional  one) 1 ncreasing the wor:ting area o GA tape
carrier ;PP OPeLLhel id oHgRNESS. e LHE S8/l &ondust 0f deui-ee-4 B LS
i nproved. Al though the invention has peen described with respect to 5
- specisf i caentxxl yreAtSénT @ENpheta sandel, ean et &l @suwess theeappendadachayns are
not to be thus Iimted but are to be construed as enbodyi ng all
nodi fi catf dnicarid atter tavkveé Wonshd ustrifenesthale sayloovivctog ome skiel | ed in
“the art which fairly fall within the aasic teaching herein set forth. LO
20 26 Feb?tatytRBapdnghe §OBRRChiQHEALES O the A IHFCICE FTRICOVEFeBGA,
conprising: an insulating film having an_gpening_ for bonding in_the mddle
Lher cof , Bl UFBITTY 16F FEAHS 1Oy Ed on PR THATT A AP T And TBRe] ect i ng
into the ' rL.ovi rali sl g ‘ rality of
| ands. conbecten i PRl e e Fheety edash MRLpf A PPt The
plural i t ¥aQf pleandsiReung ifeednin saghk edeierig nede pattesni and &f agt omer
| ayers for relieving thermal stress, the el astonmer |ayers being provided on
one surf aeei®dnddlexdmsulatenich fthkonby smass eficanadkeskyerusaiddcakast oner
| ayers being |ocated to have an opening area at a position corresponding to
t he openfngfatesaifdel astubreey AgyEF | Inmoed epr of iadidd swivehf bl sepadated Lparti on
around at | east one end of the opening ar ea through whi ch air remai ned
within t Re2dpehi g fafed ¢h SestapR-h SRather s eartherFBt2 HEY 4<18ef i ned
ir. cl aim1l, wherein;. _each OP sai d ehast%neg | ayers i.s conggﬁqtof an
adhesi v=CFi 1m PR TredebF “FowaF Asfi TV PESIRTCE. “THE t'ape” tarriérfor HGA
as defingd.LDsehim 1. WCRAIN S akhfe l.a5LQTRd aValS RL8useRarated ar ound
both cpposite ends of said opening. 4. A sem conductor device, conprising:
~aysemnm cQBdugt Oke Cdine R BYocaiPbaradddntial ebeeksodiesamiioane surface
thereof; a BGA tape carrier conprising an insulating film having an opening
for bondi ng Rresedeedne el e reldeymgafd imanplafr ah ¢ iyvehtieads 11 eremed 1o niekde
insulating filmand projecting into the opening to provide a plurality of
i nner LeafBsdeant! o pHurkafispgnee FantiSscorinést éd*wrth ¥4 plurality of
| eads, the pluraljity of |eads and theaplgr Iitg of Lands being formed in a

£ o v f

predet er mi ned*Patt erh B BHEREGPFACE & S RSLT At Ty i Pm® BF AstEFer
| aye for relievin her mal ress, the el astoner thggg'beggl égiitioned
bet von CRECORE MTT4CH 8f LrRE™ Rtt ATHE P ARd THE DRd SOF (40 st ¢ he

sem condyet@k 6B Pembodiment of the invention,

As shown in Fig.l13, BGA tape carrier 100 comprises solder
ball-mounting through-holes 21 for mounting solder balls 20 (see
Fig.14A and 14B) on an insulating tape made of polyvimide atc, leads

25 60 made of copper folil etc. on the insulating tape and resin-
injection openings 40a, divided into some segments, for electrical
connection between leads 60 and semiconductor chip 30 as well as

fcr injection of sealing resin.



26 February 2003 21 a plurality of solder balls positioned on anot her
surface of the insulating filmto be connected with the plurality of |ands;
and a sealing resin to seal connected portions of the plurality on inner
leads and the plurality of electrodes; wherein: the e'@?é@%ﬁFué@Wf@é zare

| ocated to have an opening area at g6p05|t|on corresponding to the opening
of said insulating filmand provided™with a separated portion around at

| east one end of the opening area through which air remained within the
openi ng ar e&acano ésueape- ibjecthen sandrcionndugerisevsvel Ao wkefingedhiar cl ai m 4
, Wher etn each of said elastonmer |ayers is conposed of an adhesive film
fornmed éf |0dfelrasti &irep resiingle. IPve sEfindesdndt 6 Hedcer %t defided in

claim4) wherein: said elastoner |ayers are separated around both ends of
sai d opéﬁPﬁ@nt?O“%lt5%%§d%ﬁ?r%%r for eG-, conprising: as insulating film

having a pl openi n ndi ng, and lural ity g
through hol és sf"or 't'.l%rb trgrqnﬁr alhlotge 49& T\dst q*é) ve ,a ﬁéllx_ ,(:Szlie:ast

- plurality qf r@Be@bﬂgél&edﬂQa%r EQBQSSQL%W = %SEEOQe{%a&)J b%c%%ﬂhc?J{'QUCt or
chip to be nDunted on said insulating film a plurality of |eads fornmed on

one surf-aeetebasapsad ndmlal Be did rg)lreaea of andscakusabd iy abi bya of

- |l eads being proj ected into a correspondi ng one of said plurality of

openi ngseadsdéa psuvall tas dhbrl andstih of 1l oyt iofigssal dngplamsaln tiyjettsdl der

balls, said plurality of lands being fornmed on said one surface of said

i nsul at if@¢of Fhm eRrbig Ixposks a\Fr&n§&F“6n}§I af a‘leist‘-yl "GPt ARPIRARHGIZES 4

anot: zer surface of said |nsulat|n%§ February 2003 8. The tape
[

carrier "8 &&f VREASENITPERHE Afhé ﬁatgﬁfﬂ ?ﬁlﬁ%ﬂq t y %of “ openi ngs are
partjal ly pr V't?&‘g meg&z?erneca Qb saldabospl @t ing Lo where said plyrality

of I'eads are

not only in the portion where leads 60 are present but aiso in The
portion where leads 60 are not formed. Thus, the structural balance
of UL -BGA type semiconductor device is improved as the whole after
resin-sealing since the resin sealing is provided either in the area
15 of leads 60 and the area having no lead. BGA tape carrier 100 may
be provided with an elastomer layer, as descrlbed later, in the case
where it is supplied to a market as an independent product by itself.

A U -BGA type semiconductor device using BGA tape carrier 100
in the embodiment will be described below.

20 Figs.l14A and 14B are explanatory views of the cogstruccion—of
the UL -BGA type semiconductor device in this embodiment, wherein
Fig.l1l4A is a perspective view of the X -BGA type sa2miconductor device
in this embodiment, and Fig.1l4B is a cross-sectional view thereof
along line A-A in Fig.l4A.

25 In the Y -BGA type semiconductor device 200 in the present
embodiment, as shown in Fig.l4A, BGA tape carrier 100 shown in Fig.13

and semiconductor chip 30 are connected electrically, the connectad

portion is resin-sealed from resin-injection openings 40a formad



while a remaining of said plurality of openings are provided on an ' S area
of said insulating filmwhere said plurality of |leads are not forned. 9. A
sem conduct or device, conprising: a sen conductor chip having el ectrodes on

one surface thereof; 10 an insulating filmhaving a pl | S
formed on one surface thereof in a Q?edet erm ned patte%?ﬁgsﬁﬁ'%&p#ﬁégl ity

of lands fornmed on said one surface thereof , said insulating film being
formed wi th a plurality of openings for bonding along said el ectrodes of
sai d seri"cBAAUERD? AFTPeaAnH A By dRAPF E{nDfs BHriaggRehot e f 8R4 15 ¥diosi ng
said pluyrality of lands to another surface of said insulating film an

el asto lllzfyép foesf“ﬂ*?)ﬁ%% lﬁe?@xeagﬁeé’a?‘a . esgﬁ??ca%é’togcéatiaé’es%?ﬁ%’oﬁfduct or
chip an ai > su of, id Losu j filmfor.relieving thernmnal
stress gg@sé’%p%g?ggd{;%?%?aetnéléa%gkgt %%?h%ﬁ%‘%g;éaxljpg%%o%gc@% r:fbtleéil'ents of said

i nsul ating fdddnAnd csakd Sephcandue! @ GRER; saaPkupal bhy-0fr sjdel pal |'s
nmounted in said plurality of through-holes to be connected to said

- plural i tgenifconandssorandpa Plaicahbbycef, sealiong tesigsiior ihkbipaw &ai d
plurality of 25 openings to seal connected portions of said el ectrodes of
sai d semleetduetotagdnrp 7TAndvwisied splryrat ¢ tapsgirbl ehdsnallGtrElse semconduct or
“device as defined in claim9, wherein: said plurality of openings are

parti al IBFprrgwiedearshcant M eéad s281ioenfehirary 2008 -of said insulating film
where said plurality of leads are formed, while a remaini n% of said
plurality of "6pBAFAQS % PRPOVT tRY BF an BiedYBf SHMFIHTGCAti 7y 59 m where

sai d pl ity _of Je a tfaQr U, . ¢
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]lca]calcTal HLNz L
Fig.15 is a flow chart showing the method for producing the /L

-BGA type semiconductor device in the embodiment. In the method
for producing a & -BGA type s;miconductor device according to the
embodiment, elastomer layer 70 is attached on the side of BGA tape

15 carrier 100 where a lead pattern is present as shown in Fig.1l6A (Step
301), the surface of elastomer layer 70 on which the semiconductor
chip is to be attached is coated with adhesive 401 as shown in Fig.16B
(Step 302), and semiconducteor chip 30 is mounted on elastomer layer
70 by means of the adhesive as shown in Fig.16C (Step 303). As

20 elastomer layer 70, a tape made of, for example, poly?imide family
or fluorocarbon resins 1s utilized. Epoxy resins may be used as
the adhesive. Elastomer layer 70 1is sometimes provided wi:zh
adhesive. Step 302 is skipped if elastomer layer 70 with adhesive
is used.

25 Then, a bonding process to connect leads 60 with the electrode
pads of semiconductor chip 30 is carried out by means of bonding
tool 501 as shown in Fig.l17A (Step 304), and sealing resin 50 is

injected from resin-injection through-holes 40a by means of
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20 40a provided in the portion of BGA tape carrier hav1ng no lead as
well as in the portion having leads (refer to Fig.l74), the
localization of the sealing resin is diminished, eliminacing the
mechanical imbalance of the whole semiconductor device due to the
localization of sealing resin. Cracks of a semiconductor chip or

25 separation of a semiconductor chip from the tape carrier caused by
uneven stress due to such mechanical imbalance is prevented, thereby
the reliability of semiconductor devices is improved.

In addition, as a total area of the resin-ssal:ing openiag may
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film and projecting into the opening to provide a plurality of
inner leads, and a plurality of lands connected with the
plurality of leads, the plurality of leads and the plurality of
lands being formed in a predetermined pattern; and

elastomer layers for relieving thermal stress, the
elastomer layers being provided on one surface of the insulating
film by means of an adhesive, said elastomer layers being
located to have an opening area at a position corresponding to
the opening of said insulating film and provided with a
separated portion around at least one end of the opening area

through which air remained within the opening area can escape.
2. The tape carrier for BGA as defined in claim 1, wherein:

each of said elastomer layers is composed of an adhesive film

formed of low-elasticity resin.

3. The tape carrier for BGA as defined in claim 1, wherein:

said elastomer layers are separated around both opposite ends

of said opening.

4. A semiconductor device, comprising:

'&" semiconductor chip having a plurality of electrodes on
one surface thereof;

a BGA tape carrier comprising an insulating film having an
opening for bonding in the middle thereof, a plurality of leads
formed on the insulating film and projecting into the opening to
provide a plurality of inner leads, and a plurality of lands
connected with the plurality of leads, the plurality of 1leads
and the plurality of lands being formed in a predetermined
pattern on one surface of the insulating film;

elastomer layers for relieving thermal stress, the
elastomer layers being positioned between the one surface of the

insulating film and the one surface of the semiconductor chip;
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S. The semiconductor device as defined in claim 4, wheretn:
each of said elastomer layers is composed of an adaesive Eilm
formed of low-elasticity resin.
6. The semiconductor device as defined in claim 4, wherein:

said elastomer layers are separated around both ends of said

opening.

7. a tape carrier for BGA, comprising:

an insulating filmhaving aplurality of openings for bonding,
and a .pz.burality of through-holes for mounting a plurality of solder
balls, said plurality of openings being arranged alo;g electroées
of a semiconductor chip to be mounted on said insulating film;

a plurality of leads formed on one surface of said insulating
film, each of ends of said plurality of leads being projected into
a corresponding ons of said plurality of openings; and

a plurality of lands for mounting said plurality of solder
balls, said plurality of lands being formed on said one surface of

said insulating £film to be exposed via said plurality of

through-holes to another surface of said insulating £ilm.



10& ! 10%&' ()-!109%&' ()-S3 109%&' ()- 109%&' ()-9fgl0ov&' ()-

109%&' () - Q@RRRSKSSaBVK@9! | s#10%& () -

9! 10%& ()- & 109%&' ()-&Y! 109&' ()-! Fyf &10%&' () - 3#10%& () - SSTPTTTUJEVK@Y9! !

b#t ! 100& () -! &$10%& () - L! 10%& () - L& 1 10%& () - 9Y! 10% () »5%a0b0) YaYgUu2VpV
dEVK@r9! !

LO109%& ()-LY.!10%& ()-, GLO%& ()-*10(%&2 ()-9& 109%&' ()-LY% 10%& () - pVVVBWK VWAV
WIYNCY9! I 10 10 , _ _ _

10s9! 109%& () - 34 TOvR S@PE ¢BFIDOR 9 -BEHTEHARLE) S1309&7 ( )“DARAGRS XXXaDYNCY9! !

"109&' () -! @L&LOY FLELQY& () - 2! 10%& .
109& (§) ‘[‘f‘ ﬁ\%:% ’r%@&&"‘%%n’rr?gfo%e 5}2“?‘%807&9 %9 Y399 (9P )25 P00k () -
1! 10%& ( w%sY{lX§¥nggi#ﬁrl I;uheréos/ﬁcg)plura:chg@ <Q leajd%/@rg)rorn?e()%& () #3

"Y<YG
Wevo 105e: s E3bn Lh 1400 Ehal O] R R L0100 L0 SYXNY. CYNCY
9#" 10%&' ()-!"109%& ()-"109%&' () - ' "109&' ()-"109%& ()-!"109%& -YYYYYYY{ Y7YNCY9#
- 1"10% (hrka l&P/&a(l)j lr'z'éhﬂ%&l(n)g- 108G H{ra#3hEd ! p YR 1) W\d[eg.\dk] ¥t&]dde] PC6Y9
#10>' 10>" 10>' } L! T$10% & () - L' "$10%' & () -
$10%~§or&é@) "109%& ()-#3|r"{]1111]1°"|[: PC6Y9#1 FLY !10% & () -
'F'lO%&() F10% & ()-- FL10% & ()-- F10% & ()- F
10% & ()-~""An-9n A E]e[mlFIGG‘%#EOFQ‘?&TOD/G% (‘)QI“Dlrlls'lEQ%& ()-- FL'10% & () -
F110% & ()-- FL!'10% & ().- Fl 9&1 (V & ()-._ >avaaar bgL PC6Y9#1 F |é$10%& ()-
FS&lO%& ()- F§10°°/%H}S3i' ducﬁeﬁlﬁ .(h)avrnlgglelﬁ(}@;.o on one surface
F110% & i'x §L£>PbbCYCCCI [ PCBY9#1 F5!10% & ()- F 93$10%& ()-
FI 11 10% <§L %)’ F/ P10% & ()-- F-10% & ()- Fs,10% & () - Cd@iAdBdCdeWfldVU4Y
F@ 100&d" && () - af 1936k && ﬁllthQO%&Q ég‘é‘lﬁ}aﬂ-ptxﬂ-gf]-ﬂaads':g@.l@e@ &n(ane
F6! 10% & () -ddd+epeee|[: VXY F FI10%d"' &&' ()-F F@ 10%&d' &&' () -
S&10%Rd" &&'rfpce FBETRAYERN K& Hrede tErhOf&d p&&'tekn, and a plurality of lands
FI 109%&d" &&' ()-e5fiffflgvg|[:vUAY F FI10%&Rd' &' ()-F F 1 109&d' &&' () -F
F@ 10%Rd't&&ne} onFodBl 6@ duLEA €3 theFE&POYRA' 188 (sulating film being formed
F! 10%&d" &&' ) vgghl hhhh|[ vy F FLS:_410%&d &% ()-F Ff&l10%&kd" &&
F&YB 10YRH1&R' ¢)RLFG@H YOI P RR {AEs- LR8I Pondg aggng)said electro es °f
F& 109&d' && ()-h9ij i 4k5k 410&d" & 8! ZLO%&d F F 7' 10‘V && ()-F
F G 109 88 T IR 5Ra e (FAF AL S TP e ) B e

5k6k k 41 00/' $ F1.1009 Q%
10%?1&&&%% 8 Eg'i%ooe%%q&g({ra%% 8%&%&‘% kan%%g[@%ﬁlo& )fiﬁg %1%8%&& ()
FO10%d' &&'sthacFhy10%64; && () -y F10%&d' &&' ()- F! 109%&d' &&' () -

&10%&d' && () - nm) nNn>000| [ : A410&d' & F & 10%&d' && ()- F9$! 10%&d && () -

FO#! 10%&Rd" &&' ()an FUFOMR' 8y €7 -pdlil thQMBd 8&t¢¢ely said one surface of

FO! 100&d' &&' () - 0Qoppag’a| [ : A410&d' &F F&3$10%&d' &8 () - F Y110%&d' && () -

FL/ ! 10vRd¢Fagg ﬁmqu_ndum%gcph&& g.x}d sy(:.glq}%js&r@cgof said lnsulatlng £ilm
FkY($10%& é grrrrr3rvrvU4lo FI110% & ()- F'10% & g)

10% & () -Foads f(?&d“&l@&ﬂr@a)t: BHADVRAS E §S) Py '@ difference’ of thermal

FL4! %&d )oY T 3sishiLt F. 33M51.0% YF Ey33MB10%6 YF
281 %%n 269 &"%? Jr“ﬁ‘b%& ) -SF 0006 )Ql/“%tuu%gvhvf‘f Uﬁ%d
F$10% & (s)engcgndglgg@& E31f, FFIMBLO% & () - F3110% & ()- Ff110% & ()-

FI'10% & () - hvv2W2xxxxx|[ vU410 F F610% & ()-F F4!10% & ()-F Fl 3MB10% & () -
FH 10% & () -' FzYS8({MEIROW of) scRki&¥10%4 &s (hoxbydy A8 \daylay yOLveMi10y of
F83#109$& ()-& 43#10% $t & ()-& F 10%& ()- F! 109%& ()-10' 10' 10’

FOy810% &Hrcu@hRESLFEUEP {§4 JandstBeR8sM $09R& (YraLi&yMeI0VRh ¢S - F8Y

10%R&' ()- &10%&R&' ()-10$10$10$ FL098&' ()- }~~( HJE[ vU410 F F% 109%&R& ()-. Fs$
109%&& ()-F FL3" 3P 3LEYRES FoReene) re 9 Go@el ) Ling said plurality of

F&SM,100&&: NAALOL08108108, E* M 10064 (); LE £ M. 10088
v 0%&’( (5 1070 (°)°“EeﬁEe 109 132 (z%f[ ﬁ&ﬁoﬁlﬁcr%ﬁ?ﬁg/;&"() saic

Effo%lg%i% éf&’]{“m%%%o ‘F%}’ %’6} d&"%ﬂ%gﬁ% Le 8’56(F F"10% & ()- Fs

10% & ()- FL10%0& fhe fem%b&dc):tsﬁc{ewwggca&aﬁeao/ﬁ &16)m o F&R10%& () -F
FFsl10%& ()- FL*Z"10% & ()- L*Z"'10% & () -
F(s10% & () - ?X|sMA4d DI6K 110 v1 6% . o freriliOs’i £ 3 -ga FEIR110% B )ere PR "ADUr&a() - F5
10% & ()- Fs3S10% & ()-:;}|[: NA41010 F Y 110%' & ()-. F 110%' & ()-F
F10%' & ()- F10%' & ()- F 10%' & ()- Fy 10%"' & ()-6l u| [: NA41010
CMBL10%->' ~& ()-& Fl 10%' & ()-F F 10%' & ()- F10%' & ()- Fs10%' & ()-
FF& 10%' & ()-AK| [: NA41010 F $L10% & ()-. F#S10%' & ()-F F 9!L$10%" & () -
FI110%' & ()- F110%' & ()- F110%' & ()-K



W[:NA41010 FF 1 1:10%"' & ()-. Fly 10%' & ()-F FF -&10%' & ()- F, 10%' & () -
F3l (MP10%' & ()- F& 10%' & () Cl obU410 FS 10%"F& ()-10>' 10> 10>'F

F810%' & ()- F 6 10%' & ()- F510%' & ()- FF93MB10%' & ()-| obW10 FS

109" F& ()-10>"' 10>' 10>'F F810%' & ()- F 6 10%' & () Fl Qéqf’@BrE&y( 2003':

I 10%:" F&' ()- Normal" "Heading 13]c"2%Headi ng 23] c' "Headi ng 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Headi ng 83] c" "Headi ng

93]C A erfsé%t 11‘?@\5%1 fEQRtJﬁEezgé %%l@EMI_ ZWQ%VIXAJS 1a_ne Eormed
DsN- Wa9i qH} " abcdef ghi j 'kl mZz %wS<s' XO E# $%J()*-n./~01a3-5

<" ? @BaCln@1le] h NPLRUNAKY o YOy b’iﬁ;&bﬁdﬁ\thhELsehmé‘ﬂ\érﬁehny{udad on an

}Kopqr stuvwxyz{| }~6Ti mes New RomanAri al Couri er New'h Root EntryWrdDocunent
"HIUR' (ren, of/ DdPBADEEBAring £ilm where said plurality of leads are not

<= >7? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] " abcdef ghi j kl mopqgr st uvwxyz{| } ~

formed.



