;e 6 February 2003 1 TAPE CARRI ER FOR BGA AND SEM CONDUCTOR
%am"ﬂlmmmm E SAME FIELD OF THE I NCENTI ON The invention relates to a
t aps ca_rl%kg,r for BGA (Ball Gid Array) and a seni conductor device using the
sanme, and nore particularly to a tape carrier adapted to a sem conduct or
chi p having pads arranged along the central |ine thereopg @bg-@g,g, $8pyi er
for mounting a flip-chip, and a sem conductor device using the sane.
BAWG?&NQQ,T&EQJE%E@TIRO\IJC In these days, a small sized package

(seni conduct of device) "Cal PEd B8P JRHGPNGULSORAOREGET U I BEA ST IueiUr e
using a papencafrief Mhich . ig easy for high density wiring has been
proposed in accordance wth the demands of snmall size of packages and
nounti ng of sefq d or._chips with high density. In this type of a
package, 15 aegﬂe{ngglo}r%gtﬁétogr pe£e)‘%/[i“‘cse 1% 3stRaet ﬁ?éﬂ’y?)’i/ fRFUBGANgBall Grid

sem conduetnF) chhp havipg; es,arranged.al ong the central line

t hereof on a stress-re%i'gv;@%}g&{%%iqn ?%fféc?eff‘féago neS¥TR f agadofmcare

i nsgl at iney tiapd alrayi diga R pRREHMG - S kS .conventional tape carrier
conprising insulating 20 film1 %f épa(ﬁg;yti r?i%ge)%ssee%c‘,coﬁg\?fzﬁ@r ciiphaving

r ect ang@adis- sirapededi 4 lowopemiengeacial t he, Santdal, port Eggether_e.of to be used
for bonding, inner |eads 4 extended into film opening 2; pcaatli‘é‘reﬁe(ﬁolreads 3
and | an@SU8*£-8F 3of bier - Hulld. s andt egs e 1 goddrdmd wet-cknpgrnd agds 4,
Insulating film1 is provided with silicone resin elastner |ayer 0%; on the
side of 25 formng |leads 3 and solder ball lands 5, for relieving thernal

stress Lp. t _sen‘iwcong_g‘ctor chip (rot shown) , wherein elastner |ayer
6 has e%%%éh%r%ﬁi%‘@iﬂ%imlar to filmopening 2. Fig.2 shows a
cross-sectio trycture of the conventi onal 2 tape carrier along the
|i‘n"z A-A inn% g‘;‘.%‘i% é%y?—"ebar §aR Y VP FRGSE2Fe b5 yhiowrauconvens v ogl

sem CONgHICT & cHB8VicGH ust veniional tape carrier, wherein

-seni conduct or chip 78 n%gtﬁ?gaggg %egké‘aﬁé'trélﬁt’tl6€§i511i”(90ﬁéarpés¢¢rre!east mer
| ayer 6uniSeni€QRAYCIY nd-ghi-ps{ ! S,;osQuided with a plurality of el ectrodes
'8 linearly arranged al ong t_hescc'fz‘r/)t”rlgll?1 i ?ﬁ%?@&a,pgéﬁﬂ 1@ ¥t seases of
seni comdudt othehidpmdnand dinnégallieads. 4 @f t carrier are electrically
connected at the position of filmopening Zgla:c}g(f%gelesas 'ﬁermPé‘@E’rn%p@ﬁi ng 61,
wher ei §eriResduetectatiica kycoannectedsPeyt i ans thégmwgalé geLOand el astmer

| ayer openings 2 and 61 are sealed by sealing resin aﬁid epoxy

such™ as i

ré§i n, 2ef ETET PR UHEP el destiver ik ayeruopenidngy RAoandifd asesre\&ﬁ_c@,nﬁglzeo%m
preven%%gg ian%.ect ed liquid sealing resin 9 frombeing fl owed out. Sol der.
bal | s & FEI5Ed S5 " SER BT 1PaITed aheRy Stito clza text el fad |oneexpesed and
connecf ed ta.an_outer _circuit. (not _shown) Thus, the conventional

seni conduct Ors aggr%g«-{lg &S Gt ASEgfixed on one surface of an insulating

tape having an opening.

i Fig.1l shows a i i isi i
k g conventional tape carrier comprising lnsulating

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 extends=d into film opening 2, patterned leads 3 and lands 5 for

solder balls integrally formed with inner leads 4. Insulating film

1l is providad with silicone resin elastmer laver 6, on the side of

25 forming leads 3 and solder ball lands 5, for relieving thermal stress

in mounting semiconductor chip (not shown), wherein elastmer laysr

<.

6 has elast i imi i
tmer layer opening 61 similar to £ilm opening 2

k] 3 i
F19.2 shows a cross-sectional structure of the conveational

(MBI
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Fi gs. 6A and 6B show anot her conventional sem conductor device of UGA~ type
CSP (Trademark of Tessera in the USA) which has been increasingly used,
wherei n the demands of enhancing the 20 connecting reliability in thernal
cycle and | owering the manufacturing cost are realized in addition to the
formerly described demands. In the sem conductor devic hR Figs.
6A and 6B, sem conductor chip 30 is, nounted via eIastn%?%%%r%%%rggggcarrier
25 100, so that el ectrodes of sem conductor chip 30 are electrically
connected to | eads of tape carrier 100, and electrically connected portions
of the.glectsades andqthe,keads, af e seal edgby sealing resin 50 injected.
into resin-sealing operings 40. In addition, solder 26 February 2003 3
bal I's 20 ar &iar.nayed oot Recsi e fortaapesacsidrc ¥ capposidsentocihe side
on whi ch sem conductor chip 30 is nounted. Fig.7 shows take carrier 100
used fodnkBEA drppec &SP daseneeonducisdn denicenpd @Otk r Tape Tadarmsrhera =
conprises an insulating filmsuch as polyimde, etc . having through . holes
21 5 for bwwdtiergdsobdetl badis 26 inakdasesen baedy iy openi agndo: daor
injecting sealing resin 50 to seal electrically connected portions of

. sem cOHdUE ticr D ERY I IO AR 2| K 186G YT oF ﬁéacéﬁo%/ﬁ% 8 hstR St vndr $3ASRSF or

ip 30 to solder balls 20. .In the conventional

tape cEHIIRrIEAFRT 52 hrtd MEhER RO entiTonar S EEF 22T CofGudEBFTORACE (Fig. 3),
nowevel,thef &, af & dl sadyantades, g hat, yol do. occlr LDSLdg. aald g, resin
9, because air eX|s?|ng I N Space between filmopening 2 and elastner; |ayer
openi ng, Bl dea@ar &HAPREL:PYo5C8E1 BY1RESHEn I PULN B8 L1 ML LAQYK T ESI N
etc, when sealing resin 9 is =injected into filmopening 2 and el asti m

| aver obenapens NgwhiredndH=Rate ddddidaanty édataess: pbrelasi menclzagyer 6 such
as silicone resin is not obtained, because such a nethod of using ordinaryY
liqqui chadesilastoebel py¢nteatkrdmd shar dededll i scdisfefiled| byt seprind desanf | at
surface _addition, workability is dificult to by increased) beeause
sem céndluct @s kifiyi dredpexudhedr e@tto elfEsimerd 202F CBepy 2y mP2adResi ve even
worse, the separation. occurs between. sem conductor chip 7 and sealing
resi n 02f6r 8t FE=UEn¥ iti0AF RTHHRLESS dBVRER ¢ R 3P SehecuSE tRer mal
stres ich, .is nerated a ynder. _heat., Cycle tc._at an. .interface
bet we ngggﬁi céﬁlﬁug VTR 7 %ﬁg%seégfa?lnlgs r*gsalu)ne Qi“rrrlleg:%b? éé%cé)a\f%\?th the. J
25 di fif.erenge. £2 0 therml, Lhehosl £xPanRshen:ceeld Gl §0L S, and gt kess which
is caused by expansion of void 11 (=1g.5) i.”, sealing resin o, are
concenmate@nbanpn edge portion of sealing resin 9. The thernal 4 26
February 2003 Stress causes the connected proportions O 17C...”" leads 4
and el ectrodesi8 ttdebeobrokerrnal aeshoprtipetrindavilder bbys rmsilredg in a
defect in a circuit for the sem conductor device. The conventional
seni conduct of teVicer i g§B6 AR BE)EETd TP TOMPEitl ot EFEEAFri er
(Fig.7) also haye a disadvantage in that sealing resin SQjs concave in the
vi ci niey *6F Pﬁexc‘?gﬁt FEPepoTti gq‘?r"at ot Oés%§ﬁ8 abjyna%’%xsggé, ”gé guse

0 ected 28h1 00 LEAI A0 L3 RU! £ OYalS 2rRGLLPOET Al ilgOLn gPeni NG 40
in acCordance W ih surtace tensile Jorce thereof. T erefore, Tt is

I £ 1 chtQcliRgProvi g, sealy Ng aresh-a0:1 W thc e flata surfiaceqagl ncaddi tion)
there is a disadvantage in that the resin-sealing portion is positioned on
only eneausizdeurimnyessslkeads 60earzad r angedidsyriwet ricakhy tfhemebyyresul ting
in the deterioration of structural balance for a sem conductor devi ce,
becausesseakirfigieesids 50 is provided to seal 5 only the connecting portions

of | eads 6G and el ectrodes of sem conductor chip, 30, B
In the s=a2miconductor devic=a 200 shown in Figs. SA and 63,

connecting sem conductaqr, ch

saemicerducrtor chip 30 is mounted wvia elastmer 70 on tape carrie

"

=
<

25 100, so that electrodas of semiconductor chip 30 are elactrical
connected to leads of tape carrier 100, and electrically connected
portions of the electrodes and the leads ars se2aled by sealing resin

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



SUMMARY COF | NVENTI ON Accordingly, it is an object of the invention to
provide a 0 tape carrier for BGA and a sem conductor device using the sane
" _which no void occurs inside a sealing resin. It is another object of the
invention. to provide a tape ca=tie; LO BGA and a sem conductor decice
using the same in which the influence caused by thermal stress of a

sem conductor chip nounted On the tapegCarrier is reli evedzﬁd‘-aibnsérytggotgape
carrier and a sealing resin It is a further object of the invention to
provide a tape carrier for BGA and a sem conductor device using the.nr.e in
whi ch baggsFéBrﬁéFyazeﬂ?ﬁd layens being, Pasiti gned between the One
surface of the; insul at'[]ng, filial and the One “surface®®f:{hecseniicandyct or
chip a ®Ural 115" of " s6rded bMicerngostot anedb ofg. i@n%fbhgr urface O tile
insulating filmg;Q he connected with plurality O '8h8S 5 and a sealing
resin to seal connected portF?}'ﬁ% BRC ¥ her plapalustsy ogo,inr,y_egﬂl eads and the
plurality gfn.j_cgln%tcrcqﬁ_.esaegmce;)ei g the el astoner | ayers ar 81 oc4Ped G
oppsoi te sides of the Openi hg‘tO"B%' seper®t edaaround @afg 1.Lgast O "-2 a end
O _the ppenuhgrAcgoedings R Lhe,Char d feature O the i nvention*&tape 14
catrier for BGA, conprises ' an’ i msuf 'n§ Fi | 7 hiand mg-auphurglj,ty of

openi ngsoffor "dundiing scaddrappluyajty, HQJ t hr ough- hol es for m)un't‘isng1 r.7 a
plurality of solder balls) the plural ity orfesdﬁ‘éﬁieﬁ@énbebpgnaﬁg apgeg. al ong-g
el ect r ades St - e S &fsdorduce o 6hip, te,be oynted on tie insulating im
1.5 a plurality o |leads formed on one surface ‘6f 1 &i®tvmuleat bag: fiJm each
0- ' ewds DFTCRETFHGIEAFI $34 008 0 lewidse bei g ps%g%ctoed in to a corresponding
one of the ?Ol!lll;aJ iy, of ogeni ngs; and a plurality of*tdf¢sikoL~grounti ng t he
pl ural B of sol-der BalfF& <7 yeiruralibt yo of o | ands, bej :elg formed o* Ch a one
surface OF ther2QunsyAling filmto be exposed via tie "5l dPality of

th¥ ough- hol es to another sarfatéB2 v iiemsid af.imgs { lkaAccording t0 the
. fourth feataoedcE c&hegg‘;h\é%nt(;.p{ A seni conduct or devi ce conprise*&FE g

senmi conductor Chip having el ect rode§°¢R"dhe Beresart acessuG2tLhereh ther eof
-an i nsghatd mge ¥4 mdwad ngsaqpl wal;ity o _Leads formed on one 'SUPface t her eof
in a predeternind p? pattern and pl'ararty~of- | itk sforatede QN5 £ he qne 511
surface sRE®vO2tWadr filk bpsulafing G 11 1T, 1 b21rg fo 726 Febfuary
2003 6 | ayers, bei ng E)Qsi tioned between the “OM8°5uttuee afetihe isnsylating
filialto@maPie "n&28hiracee T theusend gondygtor, chip a plurality of sol der
balls pos';_hg_n_eg or.. another surface O tile mSﬁI‘étF?@lfﬂ lanct. Owhen

comnec®d W th pl Ut al ity -tk edahnso Fiardoge$gal ing_resin to seal connected
pOFtiOHSrpinghga 224 thas o s e elascmer layay

ope r 2t sufficient flatness of elastmer layer § sycn

i lico 2 i i L i - o
I re = (SN IHELhOd Q usi
1 | | - 51 =1
]:d;.la—‘( llqul : i =..2 dL..l_ cule =
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"

_kaslllty is difficuls to

increased, becauss ]
. usa samiconductor chi

o
()

P 7 is aJheved 20 ela:t-’ne:
=r 5 bv us iﬂ : 1 = ks - e |
| g adaesirv 2. sLveaen QOrse, Cha S2para J.‘O CClurs
~ dhe r v wWQrse 98 : ta -
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checonventional
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plurality of inner |leads and the plurality of. electrodes; wherein the

el astoner |ayers are located or: oppsoite sides of the OQpening t0 be
seperated around at 1 least O "-2 a end O the opening According CO the
Chard feature O the invention a tape 14 carrier for BGA, conprises ' an
insulating filmhaving a plurality of openings for doaéi Pegbruaap@0D3
plurality of through-holes for nmounting r.7 a plurality of solder balls)
the plurality of openings being arranged al ong-g el ectrodes of a

sem conductor chip to be nounted on tie insulati ng film 1.5 a plurality o
Iead§tf:@rsrﬁedaon"€)r\'-é‘~esm¢ma:¢f04>ai‘-%:"‘#?1§ula’tflihg'FF M HCRIBECro®Hds of the
plurality of |eads being projected in to a correspondln qne._ of the

pl ur & itLyL8f b BPEH r’r(jsa élh‘?j:%:’ﬁl”df’él | EGeBTRY HFFS Hor bt FAGThet Dl ural ity
of sol der ball s t| pl ur al |% nds being fornmed o Ch a one surface
Of t e 26 Siri<ulfae SefFFﬁf‘f%’ Z, ed‘c\n a the plurality of through-holes
to another surface oz .the.insul at dﬁﬂ'gc fd1 e Ageqr gbpgstépA the fourth feature

O the inventToh & Serm conduct of  devi ce conpri se a sem conductor Chip
hgw ng, eL:ggt;,regdegngl o6 Qurlsucf pegs "ﬂC"é_‘?_tsfa,e&@hati’lQih%GEvaﬂ__jsuhatI ng Film
having a plurality o I eads forned on one surface thereof in a predeterm nd
P? patnzer i and Rl weaihysof i anslsc£od ned e theianev5dt sus facedher eof |,
tilt'" 1 insulating C 11 :T,1 b21~g forned 7 26 February 2003 with a
pl ur gloirtcy cof £ opest hgs Srorw-bondi-mgvalngetheseliadersdés sat irhe € conduct or
0'11.J a..”.d d plurality OF t =01gh holes for exposing the'' plurality OF
| and$ 0t Gsamet ket towetdses @2 nisasiraduratt f PPER-79 dtf éFadt GherA°gv2r
positioned between the one surface of the sem conductor C ‘fﬁ 6‘3‘ surface of
¥

the MisH &HrngCFu FARS: t Ref Ffe SHeFE0E -of THE STNSEr at ng f

relieving th rmal stress .c ed b dlffg nce t e +1|on
c%ef ] ‘?ﬁ' DF 2Eha"F ASTMAt nﬁ“r:]il?ée%a%%st h(%géé'm (%n uct or chlxg% 3 plurality

of SqldgrdP§L£ﬁ3§t *HQEthED fhe Qesin- QEHH§£§t&bi“'oﬂ0t stdypuahnial es to be
connécted to t urality or lards; and 10 a pl urallty of sealing resins
for tihlding otnléespj‘é” ahibys oRpeRsNIs 2k e &ealsgeanneatadt-ipantyons @by the =l

el ectrodes o. the sem conductor chin and the plurality o | eads. brief '
descCiieplil@ing="id, thar ag Ngsi oktee Ziomvent i orerwiclthrbé egiaaicredidn more detail
in conjunction with the appended drawi ng wherein Fig 1 15 an explanatory

pl ansevicondugktod dunivint PeRtape CdririceFf bt 34 sBATUNGGEL &7 SGév¥ice Fig. 2
1S d transeverse cross-sectional view the conventlgna 20 tape car=ier in
f1g. E"AFong e FEPRSASLRF g PPTCSORR XDl 4fatdry ‘ol F° viceR© b FO% TofiVenti onal
sem conductg‘k‘ devi ce; usicpg a conventional take carrier-, Fig 4 is a

tr an§V8rS8PEH6585 68T otal vi ew of the conventional sem conductor device
in Fig 3 along line A A,

SIIMMARY OF TYe TNYZSNTTION

Accordingly, it is an object of the invention to provide'a

0 tape carrier for BGA and a semiconductor d=avice using the same in
which no void occurs inside a sealing resin.

Tt is another object of the invention to provids a tape carrier

for BGA and & semiconductor device using the same in which thz

a semiconductor chip mounted

m

influence causaed by thermal stress ©

5 on the tape carrier is relieved agaiast tha tape carriar and a sealing
resino.

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

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



25 Fig.5 is a longitudinal cress-sectic-al viewe. t:the conventional
sem conductor d.=vice _..Fig 3 along line BB 9; :1g5.5: and E3 art
explanatory views O t 2 construction O a conventional .'U BGA type
sem conduct or devi ce; 26 February 2003 8 Fig. 7 :.S d.”. explanotory view
of C: 2 construction C. a conventional tape carrier uselb Febauargr@@d3i onal
U- BGA type semni conductor device;5Fig.8 is a.”. explanatory plan view 0. a
tape carrier for a 5 sem conductor for device in a preferred enbodinent t o
¢ the inventionn, Fig, 94 s a t[anégeg e cross-sectional view of. the tape
carri & SFATENG. 1231 o’ 15978°R A° BFg"19°Q IS an explanatory plan view of. a
sem conduct of. davi,Ce: Ul N A:6APE,FRLLIST ) a-pLelecs o enbodigent oo
t:-the invention; 1p Fig.11 i's a transverse cross-sectional view of the
sem cepduct Pfr device bAASEIH GOsiR: b RAG-cd+ PR ACA vshhg b2 538 in _
| ongi tudi nal . cross-sectional oval view the sem conductor device in®. Fig
10 al @R@ching iB-Bel1Fhg.ool-3ibgsa s cexpdaRAtOIN: VEew 0frdhBaCOaSE —uCcti 00. a
BGA 15 tape ca=tier used in a U -BGA type sem conduct or device
accordi . "accorcdizdgag to ahbpr éfiesredeenbodi nénthef ithent hwentsd ongodi gs and
14B are explantory views or the construction of a U -BGA Type sem conduct or
devi cearpiehel pT &%y r €@meabddF hent; Fig. 15s a fl ow chart stow ng a nethod
for manuf act.yr i g, 148 -20; { Wk Bl gx%e%%mgcmadgsa@inﬁ@w&% hiudhe prefered
enbodi ment Figs.?35~ to 18C a=a an explantory v=ews show ng the method for
manuf agt raibng 4 her ddBGA - BEaLLYPO SeMeL elutionndevieend nfihe ueferred
enbodi nent Figs.1l7 to 17C are explanatory views show ng the nethod for 25
manuf ped ted nind Hecb. che 3Ganingthe ppretd=srad lenbodimeni iandrFigsis. 18?7, and
183 are explantory views shown: another s”ape of resin-sealing apenings
40a. an@@ FPébrahiyy 2608208 DESTREPTEON IGR THE SPREFERRED EVBOBF VENES Fi r st
preferred enbodi nent of the invention will be explained_ in detail with
ree=zfte 1ol 1 G & 65182 FFye & Shoins: Phe SstEAGEfulPBof 2 T%5e CaZ ier for .
BGA accg;diggwtodg preferred enmbodiinment C of Ch_ invention . Tape carrier
- 1 conptTees T Msaf*ig Fi'i 1571 nmde o. pot polynide o. the | Iike having
ad' . . esiva_hayer.on i t,.and:1ilts;opening 221Nt L£cdangulal, A= shape formed
in the m ddFégg“%‘Fi%‘eertye‘égs S FLaneh Lhatacy ati%g () rgnaél or
C' O el 48t heref iQed dk onkeadg acsi s @nkildB 0pEAIRGOs 24n patdaried Leads 3
mace of copper plated wit:: LO gold to be Loaned integrally with inner 1
afid soj aanddched armisoSadap wunteangd @mpburadity sdfiesod dehebaddsinkor
el ectrical connection with an external circuit . On the Surface of
i nsulzrd iEefadansgd rebasdt werleadtapass e6A andEBB ¥H-rdonsi sting o.
| ow-elasticit:y f epoxy resin a*d having adhesive | ayers on both surfaces
are adheredafoprighg eviongttd tskepmdl Stytess prdduded Envamiittd.ngaa
sem conductor chip (not shown in Fig.8) , such that they are separated from

each VIHeI o1V Bl 664E €8 oF O] i* to sides o filmopening 2 provided is
tae central 2podti YhQl cbRsa @t hAGi£d lamh Lu - Ihecebasd oumr-chalsayeb.e2 or c8
may be conposed of a film having adhesives on both surfaces, i.”. any.form

abt h s eiHd AQsfdsbm; or without it. Fig.9 is a cross-sectional view c. the
tape carrier in Fig.3 along plane A-A. According to theinvention, elastoner
| ayers 6A ard3&B tame sepakat etbmmy igtinkeast ivegitdesof LR M oenitng 2.

El astic | ayerts

opening for bonding in the middle thersof, a plurality of leads
formed on the insulating film and vrojecting inte the opening <o

preovide a plurality of inner leads, and a plurality of Llands

25 connactcad with the plurality of lezads, the vlurality of leads and

n

the plurality of lands being formed in a predetermined pattern cn
one surface of the insulating £ilm;

elastomer layars for relieving thermal szress, the elastmer



6A and 6B may be separated either around only one end ofthe opening or
around both ends of the opening. In either case, theair trapped in the
sealing resin injected ino the opening in liquid formcan be expelled
successfully to the outsideby the way of the separation 26 February 2003
10 O elastomer layers 6A and 6B before the resin is hag gepakh fi godd shows
the structure of a sem conductor device in the enbodi nent according to the
i nvention. Sem conductor chip 7 is nounted on ithe el astoner |ayer5s 6A
and6B whi ch_have been. adhered to 5 insul ati ng_f_i Im1 Tape carrier.

consi sT1$01 FHEdl 8P F ng F1I M Emide ot “polyi rde of TheFi k& hat Hd San

adheri g, | ay d syrtace, dnthe niddle aof .which, fil mopening 2 is

for nedf'iéﬁdaq{%g&e'l anzlteol'rgn[éf'%éyedrhs %A? an'ghg%élaﬁé}r%;a (?o“%'nsul ating film1 on
one surface. 4l ?D@fai?@dsof 4.cenpesteds t 9, £l ecddedes 8.0frsendgaondyct or chip
7 and lands 5 tor LO connecting inner leads 4 to an external circult are
for medb 4 theaipseretieignt Ned geabé efdhn Jcespect tvelhy, o Dizalane sHnface ;of
insulating film1l. Elastoner |ayers 6A and 08 are attached to insulating
fitm1l or. thedserfscee ingeresfint her eofabpposntectd thetsuxd acé ah=w, - whi ch
lands 5 are formed . L5 Elastoner |ayers 6A and 65 on which sem conduct or
chi p Pluwald Yyechouieadl agds 286npo3s e 612 L4 teypi IFEE3ICE “PE3F h “ifeKledw:
elasticity so as to reduce thermal stress due to t'-the difference in

ther mal expahBf oft LTS Ci-8KEES b2T ek Eeth OGndEeEPdt " FieF &id fRe t ape
carrier canposed O Lnsyltaatj ng fil.m 170, sol der balls 10 for connecting
sem cORFUCt'Sr “ChPp 7 W13 &xC8rffal “ciFeart° thet S ewh“Fn°# T 10) are
formed on leads 5 on insulating film1l to be exposed to the outside of the
devi ce. | nne?cFEHUSTU @ndhe| Bt FOdeR2 & & € ‘it e RERFHPT i 1AM GHEni ng 2
thCLou hw_\ghich-sgaéhq? .resin._ 9 inliquid fromis injected to seal the ~5
cohnectiFRgstt &8%h i THIMY-*SfHAus, theseni conductor deviceis conpl eted

Fig. I1lis I, j xe 2 t M e of L 1, ] JCt or devi ce
InFi g, 10 arong I ae A BREEES QAL A B N S BRI o e

tr ansuRKSe1RSS1Seetd ORakc VoW Of = 4 e rseficonduetnndeviged BoFhgr 10 al ong
line 5-B. In the preferred enbodi nent of the sem conductor device in Fig.
10 aceandisngthe phetdvieit b@Gnes sSeatd NG iesi R -sughc asl epoxyeeesba=é N | i quid
formwhich is injected through filmopening 2 passes along the . _ edges o.
e? asofome=etitoydsat®A cindcé3bardosnteeads i@ raachsathes ebigen:CL

sem conductor chip 7 where el ectrodes g have been connected with 1n.”. e.
I’*Fads 4 | n tHRFIEEEESE of LedifecEroredfont Rae| JHRAdF s 88i e drFubtbbtes

encl O%?(iimw égclzlp ot:h%r‘.lz‘:lgsclap JhleO\énlﬂga'lggg of leads being projected into

a corresponding ore of the plurality of openings; and

aplurality of lands for mounting thepluralityof solderballs,

[
rn

Eh2 plurality of lands being formed onm che cna surface of ths

20 insulating film to be exposed via the plurality of through-holes
to anothier surface of the insulating £ilm.

the invantion, a

m

According to the fcurch fsaturs O
semiconductor device, comprisss:
a semiconductor chip having electrodess on one surfaca
25 tharaof;
an insulating film having a pluralicy of leads formed cn ona

surface thereof in a predatermined pactern, and 2 plurality of Lands

formad on the ona surface thereof, the insulating fillm beiag foramed



' O =il:n opening 2 and introduce into the space withinr_t 1 | mopening 2

escapes through at | east One separated portion of elastoner |ayers 6A and

6B. Therefore, sealing resin 9 can be formed w thout producing voids due to

air enclosed in the course of resin injector. Filmopening 2 prebents

asealing resin 9 consisting of liquid epoxy 15 resin 2equbtileni pgogut when

it isinjected, and helps the resirr to enbed and seal the connecting sites

or electrodes 8 hernetically. Local cocentrationof stress to el ectrodes 8

is prevented by sealing resin 9 because it s'.”. ares the stress applied to

el ect =tHes 3.2 FZSticyer | a3 S IBALARdP BBt Bt at 'S Ferr Woth2SF s 0P i=i I m

ode”i ng_?0 2_naF be separated around onl'y one end of . _the opening Even in

such a“TasE™ifPle are~ éncPdses* Phiihet H §aidPESn "R A7 20 et ]G 19 m

openi ng 2 can he expel]ed successfully out o' the opening through the

separ at ed p;lo‘?‘tai*dr'f"ogge#%% solrgr\%ra'l‘%rife“:‘s%é‘é’éﬁd T g:.%'i ﬁ§ﬁ\“atgl“rf§’ FIr™ 1 1

suited for tape, GqeiFe LIl L L UBEHd peFann o2 LAYENIIAN 15. an

i nsul ati ng p?gs?§%?i?ﬁel g%ﬁé!%?R%y“g!:%EECSE:F:ZE%FegiL%f?f; égf“

resi stanee odatitoit ¥n0h handhingnand Aaickos fidne iiAsthbekpess, 14 o -exanpl e,

pol yi m defilm Adhesive is applied to one O both surfaces 3:.2a O

i nsul atd NG g tmerndl0stpsepasi o1yl bapedit 26- fely AN 2083 kPaakbher 1,

insualting film21l is punched by nmeans of a punch and a die or the like so

as to dafifdiemtgpedi A2 2inMitaglingi Em sueh as T oppecchdi:kcps usied as a

material for constituting a |ead pattern. A |ead pattern including inner

| eads, | ands2f BtUAdDURET NPt s F&T BPRAALS Foard2Feads 6§ FoHAdEtFhg®fhe i nner

| eads and the |ands can be forneg by, for_ exanple, Lagin tion of copper

foi | OREET PALEFaEPnb® fIATAHAGE AOREST\RLUAT 11Y Str 468" arktFd or mi ng of an
ening, follo Y, phaoto- | i-t.hographij 0cess . and_et chi ng,proeess. The

%%hnt of a S%ﬁ¥§%ﬁ§ﬁé¥bgkcﬂ%ﬂigﬁgég?gﬁg @%TFréﬁlﬁgtﬁﬁédﬂégg&é“fogis

conduci.ed iRy shaat i §igh t hesm WL apressutesapy ek torthe-adhesiyepith the

el ectrodes and the | eads on the take carrier being aligned "r'i'le inner

| eads ska@ecbl:BgokNtW:i AN MPeR:Nglotality taPa zdsrier are directly

CC."» nCCed with: electrode pads C; Ch a C. 11 C by singl e-point bonding

met hod) or otherwi se, by wire bonding with gold Wres or 15 the |ike.

El astomer layers of low elasticity resin are used in the tape carrier or in

t he s&fi-Eondt 2R --AE thegg>to the invention in order to reduce

the thernal stress caused hy the difference i” thermal expansion between

e seni condaRtioT It F G PeP TR B4 ENd 2B T A& Sapé TaFFrer or dhy ot her

exterpal. syubstance .l ég%ﬁgngSWQngq .are suitably O adhesive filns | ow

elasticity resin such as el adtomer, plastomer Or the like. r liquid resins

of thermal h&gdenihget ypeelageltogy epexy vViesi AL & gsadeasiansleatdary resin .

coating O a resin Cal]l b2 performed by potting nmethod in which C.*. 2 25

li qui B2FB4PA F8F chat TH FFGHFABBVEfHe® opening C. the 2 tape carrying by

. : s . . .
usitng a di sg@gns;aréé a[ trEa'r-ngfrggls%Scr.]oss %%c(:?g%fgqulcgéjgnggngg“é.:j.’]or}ah.e
i nvention) 26 February 0:
20 tape carrier in Fig.l along line A-3’;
Fig.3 1is an explanatory plan viaw of a convancional
semiconductor device using a convantional taps carrisr;

Fig.4 is a transverss cross-secticnal viewof the cocaventional

samiconductor &

b

.
line aA-37;

vica in Fig.3 alon

n

25 Fig.5 is a longitudinal cross-secticral wview o¢f the
conventional semiconductor davice in Fig.3 along lin=s 3-8’
Figs.68A and €3 are explanatory viaws of tha constiructicn of

a conventional LU -BGA zype semiconductor device;



A tape carrier is prepared by formng a | ead pattern conposed of copper
foil of 18 mcrons in thickness plated with gold on a base filmof polym de
of 50 mcrons in thickness having an adhesive |layer of 12 microns in

t hi ckness, in the mddle of which an opening is fornmed so as to confront
the electrodes on a chip to be nounted. A tape carrierd ReBRERYIENGS W th
the invention is produced on whichg el astoner |ayers conposed of epoxy
resin filmof 150 m crons in thickness having adhesi ves on both surfaces
are provided on_the both 10, sides of the filmopening formed in the mddle
of the base®fflh A t&F &FReMETondlctor cip havi ﬁa“fﬁf‘tqr('n"&fs ®f 8.3mm
width of 8 nmand |length of 15 nm js nounted on the EI astonmer | §¥ers of
the tdp8VE&FrCEf ToyFite Feipeaf “Hittest Ve 2s i FdEES “8F *thé™ I'ayer $7°the | eads
on the tapeLGakki.er sapgd-ghe electrodes on the chip are connected, |iquid
epoxy resin ?vi scosity at’' 25C is 10 Pa sec.) is injected over the film
openi ng andrhgr glepeds bye hHathaBdy, phurt hesw sol defadhalds-are mpunted on the
| ands. Thus a sem conductor device of the invention is conpleted. 20

(Sem genduehaucdeyi €&ev oy iQOAPAF &t & ve=EXxaipldenzAcsem conductarideyice i s
prepared for conparative exanple using a tape carrier having an el astoner

| ayer havi ngimod separateevpors foasar oenth e vpenedginteihecarddée of the
tape carrier. Wth respect to the sem conductor device in the invention and
the séfi EbAdbctoPrdelit® ¥ @ ‘conparative exanple, the presence of void
trapped in the sealing resin rear the ends of he ends of he Qgeni ng and the
rati o of troubles ‘CalSedT-A"Redf Y Scte "t8Lt°(55° T 30° M1 "t 0125/ 30mi n)
are opseryed. T | ts.are shown il Le;tendNe: ne invodi: 46 February
2003 F?b%%l% ll:ang%hcreae%grfﬁarlgt?\}j;“ee%/(g;:r#p‘lrae-gﬁgoﬁééte"gy% e test T8 blcl%gsi’connecti on
ngar the ends; of; the seal itRdaEesiBebetween. Jhe ileads anpdythg-el ggdrodes. S
T~ELE 1 The occuring ratio of enclosed voids in the sealing resin and the
resul §smdfohe@at csSydLrite@Stin Fig.10 along line A-A'; -

4
7y
(b

Fig.12 is a longitudinal cross-ssc:zional view af
semiconductor device in Fig.10 along line B3-B'
Fig.1l3 is an explanatory view of the coanstruction oI a BGA
15 tape carriasr usad in a & -BGA type s=2miconductor device according
to a preferred embodiment of the invention;

the construction

[}

2wWs Q

)

Figs.14A and 14B are explanatory v

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

ry

Fig.15 is a flow chart showing a methad for marnufac:iuring ¢

a2
=

20 Y -BGA tyre semiconductor davice in the prefsrred embodiment:

Figs.l8A to 1l5C are an explanatory views showing the msthod

y

or manufacturing rche L -BGA type s=smiconducter devics ia ths

ferred embodimenct;

(1

—
-

‘Q

Figs.1l7A to 17C are explanartecry views shcwing tha mathed for
25 manuctacturing the L -BGA in the prafsrred embedims=nt; and
Figs.1l8a and 188 are explanatory views showing another shape

of resin-sealing openings 40a.



Itenms the inventionl conparative a.Cam] ~. aThe occurrence of voidsC '~
|'* ~sT::e ratio of trouble~Cp cLrcles ~C/50 | S/50ir. heat cycle test
(nunber of troubles/ ~ 5C0 cycles ', 0/SO ~ 18/ SOnunber or tests)10C0
cycles 10/5C i 33/50 14 .In the BGA tape carrier and the sem conductor
devi ce according to the invention, the el astomer |ayerdS Gebryarp\2QA@d on
both sides of the opening fornmed $n the mddle of the tape carrier , such
that they are separated around at |east one end of the opening , whereby
air is prevented from be| ng tra ped vvlthl n the sealing resin Whl ch1Sis

i nj ect . et > the inner leads o;: the tape
carrier wth-the-.alracteades N dhe semcondustorochip. becagse hbe air

bubbl es introduced into the space within the opening can escape through the
separ ahedepotli oncy e f-shhe ebasiosed dayers so that air-tight sealing by
the sealing resin is nmade possible 20 Mdreover, flow ng of the sealing
resin is piondtetonichg to-the:rabsencerdf @inrieAcEor dBdigkysoaiB@A tape
carrier and a sem conductor device using the sane are provided to have
good §aa PTE BCTUT HIIRS L5 T Pie CRAVEHENRGABW %z’t"-ocap'?\"e’wﬁen% FBR°&F S ¥Di ds
W|th|nthe seallng 26 Februaéy 2003 15 resin. Inth GAtaecarrler and
the s&RTEOATLRT OF “RVFER® BERTHIAGIES T hRIFAVEN OIS THE T St DART | ayers

| ocat ed onbth i des af t QRenin or h ddl e _of. fhe tape
carri & 1% s%par 2’[ eocf"é‘rlorﬁng T & %{Eéégi‘zﬁhg?%n % f‘ﬁg] opecnl njé,;v\her eby flow
as wel}.as,spreading.oksld qyi-d. eeemrtqwa\.rd Ahe: end: s aces=0f: &

sem conductor chip are facilitated and the connection sites of the

el ect i Qdesr Al HRUeredz , Wddt trhedseald g maginc Bnidoy4d y1randaherdsrwetical |y
enough Thus thermal stress between the sealing resin and the sem conductor
ahli p ¢O1eanc bies rbrireed iinwprorl hy @i gnifarcentlapdt He rali dbrds ty fofr a

sem conductor device in thermal stress such as tenperature cycle. Surfaces
of el agtoHErT [Faykrdoryostdodt2adtrddisvEotidlns trade Lo W térasti<ity resin
are so snooth that contact of the insulating filmof_a tape carrier with a
sem cHRAIET VT ChF pTF5* FacPFi tat 6477282 RcordinPy & Tel abf & BER T ape

carri and s duct.or device. usi 19, t he, re pr de_agcording to

t he i%‘/eﬁﬁ'on * g%fre%con Fgfler?réld Bfboc fren?aa%f%c?hef IQT]é\zée/JI.’]tl oﬁsE 9 be

expl aj, ned. &L n, detail m}&; ef. seegesg:ofaeegsa:;%me:J&A:aedr;&%mg

20

15 tharmal stress produced in mounting a samiccnduccor chip (not shown

in Fig.8), such that they are separatsd from each other to be located

i3

on opposite sides of £ilm opening 2 providad in the central portio

of insulating £film 1. The elastomer layer €A or &8 may be composad

of a film having adhesives on both surfaces, in axy formwith a cors
20 film or without 1it.

Fig.9 is a cross-sectional view of the tape carrier i1 Fig.$§
along plans A-A',

According to the iavantion, elastomer layers 6A and €3 ars
separaced on at least ons sids of £ilm opening 2. Elastomer layers
or around boch ends of the cpening. In either case, the air trapped
in the sealing resin injected ints the opening in liguid form can

be expelled successfully to ths2 outsid2 by way ol tha separation



Fig. 13 is an explanatory view of the construction of a BGA tape 10.
carrier used for a 4. BGA type sem conductor device in the second
preferred enbodi nent of the invention. As shown in Fig. 13, BGA tape
carrier 100 conprises solder ball - nounting through - holes 21 for
nmounting solder balls 20 (see Fig. 14A and 14B) on andgsdbaldrfp@d@pe nmade
of polyimde etc, |eads 60 nade @f copper foil etc. on the insulating tape
and resin. injection openings 40a, divided into sone segnents, for
el ectrical connection between | eads 60 and sem conductor chip 30 as well as
fpr i Wfectlizgnoarrseéarsny flesing. 8 b26oFebruary2 2003 s162Edehedf resin
injection openings 40a is a small opening which is different froma single
| ong openif§ -0f 7 PAFgE AreTFYTFUae CondeAtMoRAT LAY CHrikicér InRe8F N -
injection through - holes 40a nust have a size at |least 5 required for
ol bot FrEaC RS RROREF SR ITE b did I REdé Ohet Ve TAREU8g £ BaE pat forned
on the.gurtace,of, sereanquotor ehin 3Q.and; Leads, 60, as well as for smooth
flowing of sealing resin infected Tnto the openings. The arrangenent of
resi ninsseakiAY ONGNE NOSaHQa: S8y Decyati eds depenging. o theypagiern of
|l eads 60. 10 In this enbodinment , resin - injection openings 40a are
| ocat ed oB80FifMMY d chbel pey a0l nvher ead:eags,HQaake Pt axenty bri-al so in the
portion where | eads 60 are not forned. Thus, the structural balance of 4
BGA t ypectsemi ddhdwct oricdevi Leocpsninpriovedoasesthewhol &s afder Laestin -
sealing since the resin sealing is provided either in the area. 15. of
| eads® 602 h@ 3t AR BF ¥h CRab? Fi 376 W9ehels™ 1BGA thEEaRFRer JT0B NE3Ade provi ded
with an el astonmer layer, as described later in the case where it is
suppl ?"e"b"‘l"be"a“%rtﬁe?leé's':z?ﬁeﬁn‘?}lé’ﬁeﬁﬁéh‘fo‘b‘?‘bﬁj’c‘t “By°it 8BFFLAIF SBGK type

m c [.device using.B tae carrier 100 in.the_enbodi nent wll be
ngcrggggggéfg - Fb“F?'g‘sa TaA &Rd*14 c?ier%naelxpﬁléﬁéltlér?'3?2@\)‘5“%8 Theé
CONStEUEEL 0D Pf - 418U e BGA JRR SeOLEQNAUCIOL device, in LhLg grbadi ment
wherein Fig. 14A 1S a perspective view of the u. BGA type sem conduct or
devi ceiid 1.hi g1 gebofimeaterand Fh@.s514Bsi St HRSE0 -in@CLIOA]I 2 (Mixew t her eof
along line AAin Fig.14A 25 In the u. BGA type sem conductor ‘device 200 in
t he ptresemtte enbddrmenitesecasoshownte edritge $4AF 286t apécoatandr 5100 shown
in Fig.13 and seni conductor chip 30 are connected electrically, the
connetfedformed.

LS Elastomer layers 62 and 63.on which semiconductor chip 7 is ke

low elasticity so

n

be mounted are compossd of a synthetic resin o
as to reducs cthermal stress due to the difference in thermal

expansion coefficisnts betwszen semiconductor chip 7 and the tape

insulating £ilm 1.

™

carrier cocmposed o

10 Solder balls 10 for connecting semiconductor chip 7 with an

(nct sheown in Fig.10) are formed on Lands 3 on

(%3

external circui

<
'
1
(1}
i
3
o
b
{

insulating £ilm 1 tc be expos=2d to the outsids of the davi
leads 4 and 2lectrodas 8 are connected in Zilm opening 2, thrsugh
which sealing resin 9 in liquid form is injiscraed tc seal the
25 connecting sites hermetically. Thus, the ssaniccnductor davice is
completed.
Fig.1l is a longitudinal cress-s2ctional wview of tha

semiconductor device in Fig.l1l0 along lina x-3°. FLig.12 is5 a



portion is resin sealed fromresin-injection openings 40a forned 17 in
BGA tape carrier 100 by injecting sealing resin 50, and solder balls 20
are mounted in an alley on the surface of BGA tape carrier 100 opposite to
t hat havi ng sem conductor chip 30 nounted. The electrical connection
between BGA tape carrier 100 and 5 sem conductor chip Z)Februpped®d, as
shown in Fig. 14B, interposing elastoner layers 70, which serve to absorb
thermal stress between BGA tape carrier 100 and sem conductor chip 30. The
met hod for producing the u. BGA type sem conductor device according to the
embodi-AEAT ‘WP “H8>BxPFH1 17EF "heréar Cer Witt IF°T0 “PefErénfce~“t6-F gt~ 15 to
Fi gs. ﬁéﬁﬁo&;& Fg J13.s a flowchart showing the method fo producing
the u BGA type sém conductor device in the enbodinent. In the nethod for
produci ngra Wn2Beh:tYpe.semeanductor, :devi.ce -accardi pg, £ 0s L .he. . enbodi ment
el astonmer layer 70 is attached on the side of BGA tape 15 carrier 100
wher erLgads padd&Fdi 45 pr €aeNin @k :SheWNskRL Fhg. - I6A (5 SLiep 301)5.:L.eh surface
of elastoner |layer 70 on which the sem conductor chip is to be attatched is
céat edewi ¢ hnathesi & €040 vdshshown; eac b gr63sE St iem 302) inand seygsconduct or
chip 30 is nounted on el astoner | ayer 70 by neans of teh adhesive as shown
in Fi gton1sCHSLEp2803) 21lAs:20er dlaystroned dayéF FO! wumgs nadezaf~ , for
example , poly - imde faml|ly or fluorocarbon resins is utilized. Epoxy
resi nE'fa§<H2 05ed=ASCPME e NVe. TStER 0213 SEcHed ifavel &stomer | ayer
70 VViH:maQD_eaS' v, used. 25 . Then, a honding process.to_connect |eas\ds 60
with The el 8ct rode pads- of “&ehi‘contiuct’sr CHip o305 §7¢arrtet Gut-™y neans of
bondi ngs,, & 301 as .showy J N B9, {Step 3Q4).and-seal jng _resin 50 is
i nj ect 5y ffg‘lnﬁsfgsi 22 ?Lh'i/%cétsi Sﬁk?ﬂr%ﬁéﬁ‘- ol €5 40a 63 RN pass 18 26
Febr uairyn 2003 iFioughn@nyn fodii@sknNiacd N ECtIzQR 0RERKNYS: AR R-a¢kde on BGA
tape carrier 100 in this enbodi nent has a rectangul ar shape as shown in

2 escapes through at l2ast one separatad porcion of elastomer Laysrs

A and 63. Therefore, se=aling resin 9 can bes formed withouw

producing voids due to airenclosad in tha coursz of resirn injeczion.
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Film opening 2 preveants sealing resin § consi

rom flowing out when it is injectad, and helps cha rasin to

o

rasin

—
w

embed and seal the connscting sites of electrodes § hermstically.
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Local concentration of stress toalactrcdas 8 is vantad |
resin 9 because it shares the stress applied to slactrcdes 3.
Elastomer layers 63 and €3 locatad on both sides of £ilmopenizag
30 2 may be sepa%ated around only one end of the cpening. Evean in sﬁch

a case, the air enclosad in the liquid resin injectad o filmopaning

8]

[H

can be axpelled successfully

separazad portion of slastoms=r lavers 6A and &3.

Insulating £ilm 1 suited for tap2 carriz2r 1 usad in this
23 invenzion is an insulating plas:zic film having sufficisn:

o
1]
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o
—
-
b ]
o]
fu
3
Q.
-
3
-
n
o
"
8]
-
T
~

flexibility, heat resistance, facilicy of

in thickness, for example, polyimide film.

1

one or becth surfaces of insulating



Fig. 13, they may have rounded corners as shown in Fig 18A or nmay have
different sizes and shapes depending on a pattern of |eads 60 10 as shown
in Fig. 18B, and need not be be aligned regularly. As a plurality of
openings to formsegnments are provided for injection of the sealing resin
eah opening is smaller in area than a single opening26oFelsreary 20g3Ecti on
in a conventional tape carrier owmng to the smaller area of each
injection opening a concaved 15 surface of the sealing resin formed by
surface tenS|on pul ling the  resin toward the side walls_ surrqunding the

= el

openi R385~ 13 dTmﬁiséihéd‘“FajéHTt'at‘l ng “FFAE%sTf faced réstm sealing  Furt her
in thg §e5511 C_Q,{'Ed ghar ¢ gech,go aGGe d| ;g 59‘,1 h,e,,mvenLth £ A%, re_ngn L njection
is carried out through resin sea ing openings. 20 40a prOV| ded in the

porti ofc0f - BGA 1t 3Rey $24d el Navd NG IN@ok-eash asi welilngas 1dnd Becperdion having
| eads (refer to Fig.17A), the localization of sealing resin. Cracks of a
sem conddatf - CI¥ i 0¢ L bl nSepas At kads ofl aadsemm condut ors ehidef bom4¢ he t ape
carrier caused by uneven stress due to such mechanical inbalance is
prievem&deadsef @by orhecréh ¢ atiid i tyeofl ssdmi ewhditor2devieess éorm)i oved. In
addition, as a total area of the resin sealing opening may 26

Febr uy y C2008<202be. skﬂ@tﬁ«wé@“s%lqoé’roethaﬂlbcﬂfv%’nﬁfoln"aﬁ“loﬁé Entreasing the
wor ki ng areahof BGA tape carrier gdgro‘gotlon t oughness of {he

seni c%‘ﬂﬁ&rdﬁé\’n"éeo‘ﬁﬁéﬁ FYTF HPT G\ thodt £he’T TVt i b HaE been
descr,i bed Tespect . to 5_spe ifjc di_negts_for conplete and clear

di scl crsurev\d He a er?aéld cP&? msgarée Hno‘t '?o b’egtﬁus limted but are to be
construe&%msnno%ve D9 ekl gRdidi catbom and aldarnative consiguad i ons that
may occur to one skilled in the art which fairly fall within the basic
tleachi NgonheEeel Behb@ihR. cnam20i 26 prebuatyaRONBIMATE JeSa A MED 1S 1. A
tape carrier for BGA, conprising: an insulating filmhaving an opening for
bondiwig-d mhkhel eczrodes and the leads on the tape carrier being alignZd.

b

The inner leads projec:zing into an opening of th2 tage carrier ar

ol

w
'
o}
(g

directly connscted with electrode pads o the chip by singl
bonding method, or otherwise, by wire bonding with gold wires or
15 the like.

Elastomsr layers of low elasticity resin are usad in the tape
carrier or in the semiconductcor device acceording to the iaventio
in order to reduce the thermal strass causad by the differsnce in
tharmal expansion beztwsen the semiconductor chip to be mountad anad

20 the tcape carrier or any other external substrata. ZIZlastomar lavers
are suitably composad of adhasive films of low elasticity ra2sin such
as elastomer, plastomz2r or ths like. Liguid rasins o0 tharmal

hardening type such as epoxy r=sin is used as a ssaling rasin.

o can be performed by potring method in which tha

my
[

Coating of a res

(]

25 liguid resin iLs coated from abovs ths opening oi the caps carrier

by using a dispenser.

[Examples]



m ddl e thereof, a plurality of |eads forned on the insulating filmand
projecting into the opening to provide a plurality of inner |eads, and
plurality of I|ands connected woth the plurality of |leads, the pluralityof
| eads and the plurality of Ilands being fornmed in a predeterm ned pattern;
and el astonmer layers for relieving thermal stress, the2g@eastavEpObayers
bei ng provided on one surface of tyhg insulating filmby neans of an
adhesive, said elastoner |ayers being |ocated to have an opening area at a
position corresponding to the opening of said insulating filmand provi ded
wi t h a(sepatatdd: por tdi=on zar ounchatidwastioene end of the opening area

t hrough which air renmained within the opening area can escape. 2. The tape
carrier fotr BEe as-défrned doecelkafne 4, S verei A: L eaklPasf-25ai e red wstoner

| ayers i s conposed of an adhesive filmforned of low - elasticity resin. 3.
The taPe Catdsief°fof "BAARAS “defiiTe8 Lt A<CEAT MR 2Rerel A1 S &i"d2 Q1%ESt oner

|l ayers_ are separated around both opposjte ends of said opening. 4. A

sem coﬁg{fﬁf’ér Og‘é’\ﬁmég'ecoohgﬁ[’]i"‘s'icn@?°a'”‘s'é‘rﬁ“c ‘ntﬂfc‘%b‘f“t%iip *Havirdg aYFural ity
of _electr . Jn_.one surface thereof. a. BGA tape.carrier_ conprising an
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plural pdynof deadseofosied an khe h psulating i magd.prol eeling i nto the
opening to provide a plurality of inner leads and a plurality of |ands
connecy edpwiddr4ihe ph Wabibiynof Jieads: . the=ptusal:ist yrof.dcads «andat he
plurality of lands being formed in a predetermned pattern on one surface
of thesliamsudradd Ngvkrkromd@astOner doayer 2kon Feéelnevi Mg ¢ kerkereksstress, the
el astonmer | ayers being positioned between the one surface of the insulating
film aifd e sene2 sind ades dfvaher Sorfircontirctr 2ehiogevide2@reb? gary 2003 21
a cFl urality of solder balls positioned on another surface of t_h(La- i nsul ati ng
19 m to e O8nhadt e WA ERE pPEFati 1Sy OF° Ifafds® Ahd™% S&815 Ag~Fesin to
seal connected portions the ,plurali Ly on the inner leads and the
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Soldar balls are mounted on tha lands. Taus a semicondu
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of the inwvantion is completed.

20 (Semiconductor deavice for comparativa exampl2)

smiconductor device 1s prepared for comparazive sxample,
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using a tape carriar having an elascomer lavar having no separaced



the el astoner | ayers are | ocated to have an opening area at a position
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 opening area can escape . 5. The sem conductor device
as defined in claim4, wherein: of each of said el ast 3fidtedrager 2008
conposed of an adhesive filmforntd of lowelasticity resin. 6. The

sem conductor device as defined in claim4 wherein: said el astoner |ayers
are separaled ground, bobf gnds, of SALQIRENI NG, L. ackape calyd et for BGA
conprising: "an"i'nsulating frimhaving a plurality of openings for bondi ngs
and plurality ek thiough,: holes  f of. mountihgg- & pl wallkty ofs sqkder balls,
said plurality of openings being arranged along el ectrodes of a

sem cQRAUGHAr «GBELRré@=He nounted on said insulating film a plurality of

| eads fornmed on one surface on one surface of said insulating film each
of ends of said plurality of |eads being projected into a correspondi ng one
said plurality of openings; and a plurality of lands for nounting said
pl@ralityTe8Ls&olrder balls said plurality of |ands being fornmed on said one
surface of said‘insulating filmto be exposed via said plurality of through
hol es TH¢ ARGEREFZEURfdCe® bfer§aPd oAt St itRgtHE I§R2-+79 752 and thepy o
February 2003 B., The tape carrier as defined in claim?7, wherein: said

pl ur alFietyE6f 8peFhYysSHr'e &FCial Iy provided on an area of said insul ating
film where said plurality of |eads are forned) while a remaining of said
plurality of openings are provided on an

Ir the invention comparative
£ 12 inven
ems - axampl=2
The occurrence of voids 0 % 15 %
The ratio of trouble 200 cvcles 0/50 5/50
in heat cycle test _ ; e
(number of troubles/ 500 cycles 0/s0 18/5¢
number of tests) 1000 cycles 0/3¢ 33/30
10 In the BGA tape carrier and the semiconductor device according

to the invention, the slastomer lavers are provided on both sides

the tape carrier, such that

m
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of the opening formed in the middle o
they are separated arouad at least one end of the opening, wharaby
air is preavented from being trapped within the sealing resin which

13 is injected for sealing the connection sites of the i;ne: leads-of
the tape carrier with the electrodas on ths samiconductor chip,

becavsse the air bubblas introduced into tha spacs within the opaening
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can escaps through the separated portion(s) of the elastomar lavars,
so that air-cight sealing by the sealing resin is mads vossible.

20 Moreover, flowing of the sealing rasin is promo:aed owing to the

(98

ingly, a BGA tape carriesr and a semiconductor

absence of air. Accor

co the invention, owing to prawvention of voids wichia tha se2aling



S area of said insulating filmwhere said plurality of |eads are not
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into the opanings. Ths arrangemant O}
may be varied depeanding on the pactsrn of lsads §0Q.
In this embodiment, resin-injection openings 40a are locatad

not only in the por:zion where leads 80 are pre2sanc but also in Th
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vortion whare leads 60 ara rnot formed. Thus, the scruczural balan
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of Y -5GA type szmiconductor davice is improved
resin-sealing since the resin sealing is providad eithar in the area

2ads 60 and the arsza having no lesad. BGA tape carriesxr 100 may

[}
1~

o
be provided with an elastomer layer, as dascribed later, in the case

1z

where it is supplied to a marksat as an independent product by itss
A U -3CA type semicenductor dsesvice using BGA tape carrisr 100

in the embodiment will be describad balow.

Figs.l14A and 14B are explanatory viaws of the construccion of
the L -BGA type semiconductor desvice in this smbodiment, wherein

che 4 -3GA type ssmiconduczcrdevics

rua

Fig.l4A is a perspectivaviewo
in this embodiment, and Fig.l148 is a cross-saccional viaw th
along line A-A in Fig.l4a.

In the Y -BGA type semiconductor dsvics 200 in ths prassac
embodiment, as shown in Fig.14aA, BGA tape carrisr 100 shewn in Fig.13

and semiccnduccor chip 30 are connacted electrically, tha coanecoad

porcion is rasin-sealed from resin-injection opaniags 40a formad
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irn 8GA tape carrisr 100 by iLojacring s=saling rasia 30, and soldar
balls 20 ar2 mountad in an allay on Cha surface of BGA tcape carriar

100 oppositaz to that having semiconductor chip 30 meuntad.

The elachirical connaction betwesan 3GA tapa carrier 100 and
) semiconductcer chip 30 is conducted, as shown in Fig.148, inzarposin
c g jo g

elastomer lavers sarve Lo absorz tharmal

@ carrier 100 and semiconductor crniin 30C.
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The metbtod for producing the U -BGA typ=2 samiconductonx

according to the embodimenc will

raference Lo Fig.1l3
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Fig.1l5 is a £low charc showing

-BGA type samiconductor davice in the embodiment.

for producing & U -5GA type semiconducccer
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embodiment, elastomer laver 70 is attachad

carrier 100 whaere a lead pattern is prasant
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301), the surface of elastomer layaer 70 on which the samiconductor

chip is to be attached is coataed with adhesive 401 as shown in Fig.163

LB

(Step 302), and semiconductor chip 30 is mcunted on elascomex laye

cf the adhssive as shown in Fig.158C (Step 303).
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dispsnsar 502 as shown in Fig.l73 (Step 303). A resin of slighcoly
lowar viscosity than cthat used conventionally 1is used for

rasin-sealing because the opening arsa of each resin-injection
opening 40a is smaller than that of convenztional one. Than, solder

5 balls 20 are mounted as shown in Fig.17C (Steg 306) .

in-injacticn openings 40a providad cn BGA tape

-

Though any of r=as

r 100 ir this embodiment has a ractar
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ava diffarant sizes and shapes depending on 2 pattarn of lzads &C
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10 as shown in Fig.18B, and need not ke aligned regularly. -

As a plurality of openings to form sagments ara providsd Tor
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injsction of the sealing-resin, each opening i

a single opening for resin injection i a conventional tape
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Owing to the smaller area of each injection cpening, a concaved

13 surface of tha sealing resin formed by sur

@
O
‘g
(
o]
e
]
ITe)
0
o)
=
3
o
.—l
0
o

resin toward the side walls surrouanding th
facilitating £lat-surfaced resin-sealing.
Further, in the semiconductor device according to the invention,

as resin-injection is carried cut through :esin-injection openings

20 40a provided in the portion of BGA taps carrier having no lead as
wall as in ths rgortiorn having leads (rsfer to Fig.l7a), the
localization of the sealing resin is diminishad, eliminating ths
mechanical imbalance of the whole samiconductor davice cdu2 to the

localization of sealing r2sin. Cracks of a semiconductor chip ox

as separation of a samiconductor chip from cha tapsa
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unevan stress due Lo such mechanica

the raliability of semiconductor devices is improved.
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In addition, as a total ar=sa of ths rasin-sealiag opening mavy
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be S(."'\eL'_.L"IF‘a smaller chan CO'IVQD.CLOFLa_ Qon2
area of 3GA tape carrisr in proporticn, ktoughnass cf otk
semiconductor device then is improvad.
Although ths invencion has been dascribed with raspact to
S specificembodimentsfo:completeandcleardisclosure,chea;pe:ded
claims are not to be zhus limizad but are to be construsd as ambodying
all modification and alternacive constructions that may occur to
one skilled in the art which fairly fall wichin the basic ceaching

herein set forth.
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each of said elastomar laysers is composad of an adhesive film
formed of low-elasticity rssin.

3. Tha tape carrier for BGA as dafined in claim 1, whe:e‘;-
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[{}

said elastomer layers are ssparatad around both opposite ends

of said opaning.

4. A semiconductor device, comprising:

"3 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 cpening 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 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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