; cde3eG\ @TO: & mww bruary 2003 TAPE CARRI ER FOR BGA AND

SEM CONDUCTOR DEVI It SAME This invention relates to a tape
carrier for BGA (Ball wghisd Array)and a sem conduct or device using the sane,
-and nore 5 particularly to a tape carrl er fox BGA i nproygddppudty 2003

density and hum ce and td a seniconductor device using the
same. 10 Recentljmmmm Imnmmwe to requirenents for conpactness of packages
and high density of J Ng packages) a package (sem conductor device) of
a small size called %Chl p size package) having HGA structure using a

tape carrie C Nl S fﬂ?@

Particul arl @Aﬁgeé\:/g%ﬁ %}sk g?%pastg é%@bggﬁgﬁ DE&E&?? Sem congﬁct or
chi ps havezﬁiﬂ_ﬂiﬂﬁﬂiﬁﬁaﬁ@ﬂﬁ them a m cro-BGA package devi sed by
TESSEAA Conpany I's noticed as a highly reliable sem conduct or package.
Construction ofpyia AhhikXt@bn! NEEL S WCRNCHISE 4] \LiCesri e Of(pa 13t ¥ Eal N

whi ch there is nounted a sem conductor chip of 20 center-pad type, in which
el ectrodes agrayf ahdech t gelfcandangesfl dkonget B itgNttté ki@, ofardieméhép, on
a silicon resin layer provided on one surface of a tape carrier having an
openi ng® Elpecticuéapdytioastade thersem tonadatompwhiqs) iheddsiGodaesied to
sol der balls fornmed on the tape carrier, and the opening of the 25 tape
carrier ar@rénbutid@dty rerd giedceceed by 4 Asminpndecsenldail amusingl theig. 1
and Fig.2 show the structure of wiring pattern in a conventional tape
carrier haf®R§-insul Ative film 7 having device 26 February 2003 hole 10
formed at the center and via-holes 11, and pl ating power-feeding | eads 13
to formgold el Ectro-plating |ayer 14 on the wiring pattern of conductor

| ayer 8 inﬁkggﬁégngsgg;_gﬂgﬂg%#éﬁgam}2 Bel ow tape carrier 2, there is
provi ded e mount i ng a sem conductor chip. The outer ends of
plati ngopover - fredidig ), eads k3 ARG eCUb YelyudddmbEEDYeE-PY-RAPLELLEs PUSENI NY

packages and high density of mounting packages, a package

(semiconductor device) of a gmall size called CSP (chip size

package) having BGA structure using a tape carrier facilitating

high-density wiring has been proposed. Particularly, several

15 kinds of packages equal in size to semiconductor chips have been

developed. Among them, a micro-BGA package devised by TESSERA

Company is noticed as a highly reliable semiconductor package.

Construction of majority of these semiconductor devices is

of a style in which there is mounted a semiconductor chip of

20 center-pad type, in which electrodes are formed to be arranged

along the central line of the chip, on a silicon resin layerx

provided on one surface of a tape carrier having an cpening.

Electrode portions of the semiconductor chip, leads connected to

solder balls formed on the tape carrier, and the opening of the

25 tape carrier are embedded to be protected by insulative sealing

material,
Fig.l and Fig.2 show the structure of wiring pattern in a

v conventional tape carrier having insulative £ilm 7 having device



tools 17 or the like after gold eLEctro-plating layer 14 is fornmed. For the
manuf acture of the tape carrier, insulating film7 nade of polylmde or the
like is punched to formdevice hole 10 10 and vi ahol eS 11, then, the wiring
pattern of conductive layer 8 of leads 9, lands 12 and pgwedi{i86db003l eads
13 are formed on insulating film7 by2way of photoEtching. Cold

el ectro-pl Ating layer 14 is provided on the wiring pattern, power-feeding

| eads 13 exposed outside is cut off and renoved by neans of outside 15
punching tool 17. Thereafter, elastic body (el Astonmer) 3 is provided on
conduct or layer Ho S€oasedOhtt @nke dunAjedCtHil Ovi aaish 4 om | henpepipbeny of
insulating film7. Fig.3 shows the structure of a conventi onal

senm conductp@wede\fic@iak BEAds VI toFEgrd sdinhve lacplranplaeinfldsher 14 on

sem conductor 20 device (fromthe side of solder ball side? . Fig. 5 shows
t he bot t omtdfe ¥ heisepatcterductfoconiédws vexr {sgar Gohueldding hepdsidded 13hds

sem conduct or device is provided with sem conductor chip 1, tape carrier 2,
el astomer 3.2 xifrhpottapd camiismdict brexdi ps 1paevidedectasemer 2, £38al ant
5 for protecting electrode portion 25 4 of sem conductor chig 1, .and_sol der
bal | 6 Ser V¥R ahde| 2cELBAERORCERE $8APcoNdTRE 0PUA8YI @838 nPf t P18F B8t ure.

ing to the structur, t hi i copdygt or . devi ' t hip 1
s mount eo BRE TIAA O 1AL Fad AR <aF RACos - ovsvan LR EATSH B85 LAF (e
tape carri %’aol"!‘?f Qe £l ?Fké%‘ﬁe@ %1@%%8%?“& £i J‘hgy&r%dié%@_gmgd(?f the

tape carrier are joined electrical urt el ecttodée 4 of sem conduct or

chip 1 and | eadgQr dWhanQisAedhrands deVd @R pR0L8r10e 2l 61 88al £d vy Eillght by
insulating sealant 5 . Then, 5 solder ball 6 is placed on |land 12 of the

tape carri gfadeRd gbilaside yr GHet 1AGeal OGN EE tOUEbER I dvine Zb1EeFLY. 2),
the sem conductor device is conpleted. In the conventional tape Carrier,
howeverl) widdd@ipatodres Ls, expemnderhand riing panotreasy dandurtrive beghr
density wiring, 10 because the power-feeding | eads 13 are drawn for each

| ead 9. Thusofi lerdsdpf fiands L2oandspowelr t teadqy tendat £3 fawe dorpadt ABSsS
and increase in nunber of pins . Mreover, when a seni conductor device

usi ng a coriraRliagdals £ape Thrriar of Pkl et ddndo FETL¢ Hlessdreriasker
teat) to evaluate the hum dity resjstance after conpletion_ of_ the_ package )

vat er per nER%RF floff (et r& ¢ ﬁr‘f‘arc‘é‘go\@aﬁ(’i\ﬁéf"I%%‘ﬂe‘lfs’fee%afé‘sgeeigf‘ggt he
oo on o o R ko2 SRR, PR R Pl 12 Blepleae
portioﬁ54'(guﬁéﬁing tool 17. Thereafter., elagstic body (elastomer) 3 is
provided on conductor layer 8 sc as not to be projected ocutward
from the periphery of insulating £ilm 7.
Fig.3 shows the structure of a conventional semiconductor
device of BGA type. Fig.4 shows a plan view of the semiconductor
20 Qevice (from the side of solder ball side). Fig.5 shows the bottom
of the semiconductor device (semiconductor chip side).
The semiconductor device is provided with semiconductor chip
1, tape carrier 2, elastomer 3 fixing both of semiconductor chip
1 and tape carrier 2, sealant 5 for protecting electrode portion
25 4 of semiconductor chip 1, and solder ball 6 serving as electrode
for the semiconductor device, in its structure,

owing to the structure of this aeemiconductor device,

semiconductor chip 1 is mounted and fixed on the side of elastomer



sem conductor chip. 20 Accordingly, the object of the invention is to
provide a tape carrier fox BGA to be manufactured easily and capabl e of
acconpl i shing higher density of wiring pattern, and to provide 25 a

‘sem conduct or device using the same, The other object ofgtH®riae2008N is
to provide a tape carrier for BGA inpaoved in humdity resistance of wiring
pattern of the tape carrier and reliability of the package, and a

sem conduct or 26 February 2003 device using the sane. According to the
i'nvention, a tape carrier for BGA including a predeterm ned pattern of

| ands for 3obfiethebabbe, cd emiks: cohreebe el tr Sk coh derticondhicpor achit p

w rings fox connecting the Leads and the | eads fornmed on an insulation
film the Ltand taprdife?l thorfmmesear vl gy arp dgipederlactadiasd liveadf$ ot e on
the insulative film one end of the platin ower -f eeding | ead being

ext ended oBLE&FHECER iAfsAPRLFORIVFIMY tHe gtﬁ?@r lerd ¥t thies grappfg 4nd

-feeding,l ead .bej t.ed tq.the | ead he wiri :
D oo R B gt B AR B B8 R R Sa 0, BB
cutting pOEE?SQr' SaPr e, ;ﬁ&%%rdd'oﬁglsgdtff 9{ N&le fu& teurcgr?f.te&!‘e?ﬁ@"e@t  on,
a sem conductor device including a sem conductor chip having a plurality

el ectrodes; ,gpd g a@@c{eﬁﬁéi gggaer A@R J.05ldihgg gl predgtigrahned.pattern

of lands for solder falls, s connected to the plurality of electrodes)
and W ringgseh3kog@hbesti d@vide iandmpaedethe | eads formed on an insulative

film the tape carrier, conprising.
In the conventional tape carrier, however, wiring pattern
is expanded and it is not easy to form a high density wiring.
10 pecause the power-feeding leads 13 are drawn for each Llead 9. Thus,
it is difficult to respond to requirements for compactnese and
increa'se in number of pins. Moreover, when a semiconductor device
using a conventional tape carrier is subjected to PCT (pressure
cooker test) to evaluate the humidity resistance after completion
15 of the package, water permeates from the terminal surface of power
lead 13 exposed to the outside of the package (Fig.3) and reaches
lead 9 connected to electrode portion 4 of the semiconductor chip,
thereby corrosion occurs at electrode portion 4 of the
semiconductor chip.
20
SUMMARY OF THE TNVENTION
Acc‘ordingly, the object of the invention is to provide a tape
carrier for BGA to be manufactured easily and capable of
accomplishing higher density of wiring pattern, and to provide
25 a semiconductor device using the same,
The other object of the invention is to provide a tape carrier

for BGA improved in humidity resistance of wiring pattern of the

tape carrier and reliability of the package, and a semiconductor



a plating power-feeding lead forned on the insulative film 20 one end of
the plating power-feeding | ead being extended outside the insulative film
the other end of the plating powerfeeding | ead being connected tg the | eads
or the wirings) and a predeterm ned point of the plati2@Felrnary f ng | ead
at which an easily cutting portion i% farned. 25 The invention will be
~explained in nore detail in conjunction with appended draw ngs, wherein:
26 February 2003 Fig.1l is an explanatory crosssectional view showi ng a
_conventional tape carrier. Fig.2 is an explanatory plan view show ng the
Wi ring pattern of a_co ntional tape carrier. 5 Fig.3 is an explanatory
vi ew of adEBHGEnPFbﬂ%IQ%%n%%@ﬂductor device. Fig.4~ is a plan view of the

sem conduct or devi ce, sh i D sEiQn31680 flenphatdrsiae For BEp 3ncdudindt t om
vi ew of the seﬁFE%’ﬁ‘g g\rém ié‘\glliléle ghéwn in 10 Fig.3 (sem conductor chi

hi,p
side). Fig 6 is an expl O Bl arkndecro s halideg hald v LRAGS FAPPEFRSSE a
tape carri r?%?t %ggg%i ng to an enbodi nent of the pr

egen]tC iti]svggﬁi on.
Fig.7 is an exg%@{@gﬁ%t\bire%pj, t2he senimomdest SPRRRSA T 18ttt Ng to an
enbodi nent*%f the present invention. Fig. $ is an expl anator

. ler, gom ﬂWe@bOW‘ ng
the fogm qf, NOLEAEdokREE cnserihould tieonsehiBoRBHCASS €€ 'shown i n Fig.7.
Fig.9 i's an explanatory view show ng the form qf nottkf

h . decanei,ng to
anot her enbodi nERh 2@fnd heowervdieeidng DEPFiEGTBeE s ehg'qggﬁgglr' uction of a

tape carrier for BGA according to an enmbadi nen e dervaentd odutsilde t ape
carrier i Sops anded whe mﬁaﬁﬁﬁa??ﬁﬁrffﬁ‘?ﬂo‘f’go e%)%?%ﬁlrﬁ{bge or the like) having

25 device hole 10 formed_ in the middle ¥k ahwl §1kkinangolandSed®inmor
sol der bal tise :lrevssl-t:ll-sa159-"’[“-‘0fE’)é‘“coT'll'h?ECd"‘g'L reI%ggt rf'cal ly to el ectrode port idgn 4
of a sem conductor chip and.pl af.| OVBL theadiriagee athd8 poeAneere % | ead
9, respect1¢é¢§°ef16ﬁrFé’dme°“dQ°aéﬂgge£ {1y cutting

10 point of the plating power-feeding lead at which an easily

portion is formed.

According to the other feature of the invention, a
semiconductor device including a semiconductor chip having a
pluralicty electrodes, and a tape carrier for BGA inecluding a

15 predetermined pattern of lands for solder falls, jeads connected
to the plurality of electrodes, and wirings for connecting the
1ands and the leads formed on an insulative £ilm, the tape carrier,
comprising;

a plating power-feeding 1ead formed on the insulative film,

20 one end of the plating power-feeding lead being extended cutside
the insulative £ilm, the other end of the plating power-£feeding
1ead being connected to the leads or the wirings, and a predetermined
point of the plating power - feeding lead at which an easily cutting
portion is formed.

25
RRTEF DESDRTCTION AF THE DRAWINGS

. ca s \ {on
The invention will be explained in more detail in conjunctilo

with appended drawings, wherein:



26 February 2003 on insulating film7 in a predeterm ned pattern. An easily
cutting portion (shown in Figs,8 and 9) is provided in the mddle of

pl ati ng power-feeding | ead 13. Since one end of plating power-feeding |ead
13 is extended out of insulating film7 and the other eng Febrésayn2oo8d to
lead 9, the circuit formed by connectPng | ead 9 and plating powerfeeding
lead 13 is used as a power circuit when gold electroplating |ayer 14 is
formed. On the lower side of the tape carrier) elastomer 3 is provided for
nounting a sem conductor chip. 10 As the cuter margin of power-feeding

| eads 13 extendad.qutisofan nexbabhagoty| Brdssss0bcDonabevakversi@glidy a
electro-plating layer 14 is formed, it is cut off by a tool and renoved. In
this connectnwoe)tiampel ceape eramvdreaf.act ured continuously is, after furni shed
with elastoner 3 at last, is Cut along piece-cutting Z5 line 21 of tape
carrier 2 and EéapPeitant exblanataneréanrvisv Sewhed ti# gir ishonwt te4rn
construction of sem conductor device of BGA type according to an enbodi nent
of the i nveht? oRPRMPRE s FfdRfcC3FTd&Vice i s provided with sem conduct or
chip |)- leads 20 9_connected to a plurality of electrodes 4 of

sem corfduct or ERjppI12s F&p%x%laarrﬁré“rﬁ'zvh%ﬂ%ao%quﬁm% gs?’f‘fﬁ?“?d"hc“r
plurality ggvfgider balls 6 for connecting leads 9 to an external circuit,
and pl ating power-feeding lead 13 fornmed on insulating film7, having one

end extended oyl g0 i psul iAda, fd) 10 A0 oLhe OhHEE 88da20; ONPRRLPA A © 2

plurality of |eads 9, Sem conductor chip I's nmounted on elastoner 3 Tixed

on tape caf{def ZsoRMdsayaialdigaiserving as el ectrodes fox sem conduct or
device is nounted on |and 12 by way of via-hole 11 forned on 26 February

2003 insul ati ngifi.bmM .2 bezdoR ahéw &lfeehrodesi dowdu st derduet skowhiin 1 are
connected at the position of device hole 10 forned in the m ddle of

i nsul &0 ngF ¥4 | I Vsemitprdtasiedily @deliding with insulating sealant 5. 5
In the structure of the sem conductor device shown in Fig 7 according to

t he embodi ment Figl tih@operRiaFaetivhglreatt o3 shewdng cChm@FdRIfRBM9ads 9
to provide anchoring portion 23 on the distal end of, the |lead by a

rochant al o haaHEs HASR2SET T RO AR ORI AI 1] & ARRRAR SRRt SO BH of

pl ati ng po¥§5éggﬁg%pg | ead

Fig.7 is an explanatory view of the sgemiconductor device
15 according to an embodiment of the present invention.
Fig.8 18 an explanatory view showing the form of notched lead
used for the semiconductor device shown in Fig.7.
Fig.9 is an explanatory view showing the form of notched lead
according to another embodiment of the invention.
20

DESCRIBTTAON OF THE PREFERREN EMBONIMENTS

Fig.6 shows the construction of a tape carrier for BGA
according to an embodiment of the invention. The tape carrier
is provided with insulating film 7 of polyimide or the like, having

25 device hole 10 formed in the middle and via-hole 11, and lands
12 for solder balls, leads 9 to be connected electrically to
electrode portion 4 of a semiconductor chip and plating

power-feeding lead 13 connected to lead 9, respectively formed



10 13, leads 9 and anchoring portion 23 on the distal end of the lead is
broken and separated apart in a portion of plating power- feeding | ead 13
subsequent to assenbly of the package. The connection between | eads 9 and
"plating power-feeding |lead 13 is broken and separated d of
the lead at the time when the 15 seni®onductor device ?Q?EEE@%%ngxg?ter
gold electro-plating |ayer 14 has been forned, thus, even if water happens
to perneate fromplating power-feeding |ead 13 as indicated by an arrow)
the penetration of water is prevented at the position where | eads 9 and
anchori ng gorthewl28imn fhimendiof at hr ddead rnindidsparneehed, a20 ea@itipat the
wat er penetration into electrode portion 4 of the sem conductor chip is
prevent ed. CWHH g @PT thaRi tilov &8 Bitgmdeanl 3)he sppokeagied 4nasisemadderough
because plating power-feeding |ead 13 is single) sem conductor chip 1 is
mount ed arRf fRiad N9 Peve = dpedéngrierdoRd the side of el astomer 3 thereof,
and the 25 conggcted art of electrode portion 4 of sem conductor chip with
leads 9 is seaf 8%CRITEG %G “byPheRiRI FoYsTsfiesting teaf aht i exsgeEREr with
devi ceghol . igh density of w.rin attern is achi eved because
pl at i ng poo\efxﬁetrl-%ffegg%%gg sé%.% %gl"fg §n§6tﬁb%%%?80§ss??@ee‘ftﬁ F°81&RBus t he
shape of tge liga i ] C Vi ig.7)._Plating
power - f eedgihngﬁlge;a&%%gi%r gjoggggdb?néggﬁggﬁrg&%ﬁeé % ag% Pﬁ%tg'gsep(??f;{?ﬁ er,

bei ng hel ¢eddimgOneaends 38duceangst 0oy dH LRGN, QL Rfer %_;o'1<acat1§9t§9.as to
bridge device hole 10. Plating power-feeding lead 23 is provided wth a
portion t pleeiegslayecnt iof Forheah wmshellowel 4 1Hlest alneorafdebebed) 19 so
as to be cut off easily on assenbly of the package, whereby notched | ead 20
i s fornedelasadmeroRi dat erevdldedr £ 0mdith @hgand sanckondagtper Ehom. 23 on the
end oﬁ | ead agiacent thereto are fornmed in connected state, thus, being
const Mict ed sPathe oMEabPRTS b7 ppoyerefdcdingt head ety iseitepdeRonet

ly f | at| ng, - feedi | ead 13 b li ed
el ect 1 0- plAt FRESbY LIy 1pat AP DORGIET BERE AP icaBl 4S5 S RIAT NS AP,
b 15 t j i is f b ti ith hori ti
23 at  one XndTor S Tedth % ot obF obelBGvAER REFEVI8: ERENCBES| cads
9 t olald 1 h IS 3 [ ' j t o, be, brok il
ahi o conel e et ST adar et ke Rt Anagy 2pbees® B8bL Rl A Chdl C<ERefTY on

assenbl y efurih@nRackasr, e 20s vhdehy spotghed J.glarg.ztzglio o g'ﬁ.g@g'-c‘n:]j:fn otch
Su

19 is broken and extended apart by a nechani cal neans sequent to The
assenbby afinzeoicondageotadeveee RAEOEEmpNEULAINGeSEA MY cAricSekNt &L €4,
thus, even if water could perneate from plating power-feeding | ead 13 which
I S expose@Gapenetration of water is prevented at the 25 broken position at
notch 19. Fig.9 shows the formof notched | ead in another enbodi nent. A
plurality of ifidepefifene thm@Fongteyatéer «f wiemh cphaur ngr phavwdcd By | ead

13 and pr%&ected i nt o, device hole 10 of the 26 February 2003 tape
carrier, BEPRg ABFATAIRHnF%end? i € RO iRRP So9ds FBehrivGtn A ce HER® 10.

Pl at i f i d .23 | i.ded wi.th a, i t o, be brok il
wh o condrnisSBRLRYaE R eR 1€ BpaHuaT i SR Rt o Bt Lot 1y on’
assempby of .Lhfe PREKAYE M\?{ﬁgycmtf@ﬁ L8l 29 L8 sfqu%%%aul@bﬁoéﬁj#éh 19

is broken and separated apart by "a nmechani cal nmeans subsequent

assenbly of 4P carduet ndevieenbalnie dingul alh A% seakat 15 JeSs il &st ed)
thus, even if water could pernmeate from plating power-feeding |lead 13 which

i s exposedalllse gpehet r abhoec oingval €ids Soprevent eskwdrdaie dlrqnsd,t i onn br oken
at notch 19.
plating power-feeding lead 13 formed on insulating £ilm 7, having
one end extended out of insulating film 2 and the other end
25 connected to a plurality of leads 9.
Semiconductor chip 1 is mounted on elastomer 3 fixed on tape

carrier 2. Solder ball 6 serving as electrodes for semiconductor

device is mcunted on land 12 by way of via-hole 11 formed on



In the tape carrier for BGA and the sem conductor device according to the
i nvention, having a plating power-supply |ead exposed to the outside of the
package, a notched |lead provided with a portion to be broken easily

consisting of an indentation 15 facilitating cutting i LﬁEﬁg | eads
-and the power-feeding | eads for plat i7ng, so that the i%gen atulgan\gieg@br oken

and extended apart subsequent to the assenbly of sem conductor device.
Therefore, even if water could perneate from power-feeding | ead for plating
which is exposed to outside of the package) penetration 20 of water is
prevent ed iasulasipasfiima .of Léadidnard| ed@cttirod & s s of heem hareducteeschbp
intrude into the electrode portions of sem conductor chip |ocated is the

m ddl e paft 2TACERRRTERY 2 hEie Beebeian Ak devilgenbdlehdd fmymedsionthé t he
el ectrode partion due to water penetration is prevented, water-resistance
of the 25M8fftEoRdudTRt idninge 1ﬁpi's,“"i MprdRdPE? B85 Fet oY | §mbaddirg | whBha tape
carrier fgg_ls%iétiin rogi ?g?gegra.r kably the reliability of sem conduct or

devi ce and™a sém ¢dnatc devi ce using the sane can be provided. 10 26

Februagy 2003 Ehgug@rw@u; %%”EhQQségfi:caoﬁu%gflc GSGLLPEd Wi HESpEEt, Lo

speci fic enbodi nent for conplete an I'sclosure, the appended’ cl ai ns

are not t@clerhhHg thnthedeRbbafind 0 ﬂeatqmstpro%é-%%e@&hedng 2414
nodi fication and alternative constructions that nmay be occurred 5 to one

skilled i aichenaettuhbi tivd dieakly § ald prbthie ddunhdiasigcpbeachbh s barehd set
forth. 26 February 2003 11 WHAT IS CLAIMED IS 1. A tape carrier for BGA
i ncl udi ngdaspeédet@rafl nde@ patficrn womekhnds chirmsuiderhenlsesicbadustor
connected to a sem conductor chip and wirings for connecting said Leads and
sai d | ead§hitBrhde$ BauARefins Rl FoRnerthomah RYahitenane hrdeediggi Headpe

carri f6- (]:.gr'rplrei;sc'{sn% and anchoring portion 23 on the distal end of the lead
is broken and separated apart in aporticonof plating power-feeding
lead i3 subsequent to assembly of the package, The ¢onnection
between leads 9 and plating power-feeding lead 13 is broken and
separated apart at the end of the lead at the time when the

15 gemiconductor device is assembled after gold electro-plating
layer 14 has been formed, thus, even if water happens to permeate
from plating power-feeding lead 13 as indicated by an arrow, the
penetration of water is prevented at the position where leads 9

and anchoring portion 23 on the end of the lead is disconnected,

20 Bso that the water penetration into electrode portion 4 of the
semiconductor chip is prevented. Moreover, humidity resistance

of the package is assured enough because plating power-feeding
lead 13 is single, semiconductor chip 1 is mounted and fixed to

the tape carrier on the side of elastomer 3 thereof, and the

25 connected part of electrode portion 4 of semiconductor chip with
leads 9 is sealed air-tight by means of insulating sealant 5,
together with device hole 10. Further, high density of wiring

pattern is achieved because plating power-feeding lead 13 1ig



a plating power-feeding lead forned on said insulative film one end of
said plating power -feeding | ead being extended outside said insulative
film the other end of said plating power-feeding | ead being connected to
'said |eads or said wirings, and an 1O indented (notchedg peplipy AARIDI
formed at a predeterm ned point of safd plating power-feeding | ead which is
positioned on said device hole. 2. A tape carrier for BGA as defined in
claim1, wherein said |eads consist of a plurality of |eads connected each
ot her, and said plating power-feeding | ead consists of a single plating 1~
power - f eedéimglead connected with said plurality of leads in common. 3. A
tape carrier for BGA as defined in claim1, wherein said | eads consist of a
plurality o i nBépefdéEmowsedd shrbsarl phat inwkqimderléaddiingd| éad Wonsi sts
of a plurality of plating power 20 feeding Leads correspondi ng respectively
to said pliﬂ%’y‘?‘i’%’i‘tﬂ%‘a evice Al B Pond il e R T rfqaddingg lead 13

' duct hi ' . pl | i | ectrodes, d t, ' f
BOA | nol udTTE S Predara ApRble bt BF ThmaePRoratEl tor FAPRIe FBd
u . ! f t or” f .. g

Cands. and 2 F1%aBeY Sriar B FLERLARPRnBRd InbcRsse 80 SORBRRLIDA O
sai d tape ga¥{d&rholGORN. | ShIWk iy o@fei:n@eeewﬁg-i@%imilseﬁggww@dvi% sai d

insulativa film 26 February 2003 12 one end of said plating

power - f eedi ngot s bes NPe e¥s LT dcWtIt Sfflewhich consists of indentation
(notched) 19 so as to be cut off easily on assembly of the package,
whereby notched lead 20 is formed. Lead proximate end portion
10 22 and anchoring portion 23 on the end of lead adjacent thereto
are formed in connected state, thus, being constructed so as to
be able to supply lead 3 with electricity. Power supply from
plating power-feeding lead 13 can be supplied on electro-plating
by only plating power-feeding lead 13 which is single, because
15 the circuit is formed only by connection with anchoring portion

23 at one end of any of leads 9 located over device hole 10.
Each of leads 9 connected with each other is provided with
a portion to be broken easily which consists of indentation
(notched) 13 so ag to be ¢cut apart easilyonassembly of the package,
20 whereby notched lead 20 is formed. This notch 19 is broken and
extended apart by a mechanical means subseguent to the assembly
of semiconductor device before inswlating sealant 5 is injected,
thus, even if water could permeate fromplating power-£feeding lead
13 which is exposed, penetration of water is prevented at the

25 broken position at notch 19.

Fig.9 shows the form of notched lead in another embodiment.
A plurality of independent leads 9 connected with plating

power-feeding lead 13 and projected into device hole 10 of the
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Therefore, even if water could permeate from power-feeding lead
for plating which is exposed to outside of the package, penetration

20 of water is prevented at the position of indented portion, so that
water does not intrude intc the electrode portions of
semiconductor chip located in the middle part. Accordingly, such
effects are obtained that corrosion of the electrode portien due
to water penetration is prevented, water-resistance of the

25 semiconductor device is improved significantly, as well as a tape
carrier for BGA improving remarkably the rellability of
semiconductor device and a semiconductor device using the same

can be provided.
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claims are not to be thus limited but are to be construed as embodying

all modification and alternative constructions that may be occurred
5 tooneskilled in the art which fairly fall within the basic teaching

herein set forth.
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said insulative f£ilm, the other end of said plating power-feeding

lead being connected to said leads or said wirings, andan

10 indented (notched) portion being formed at a predetermined point of said plating

power-feeding Tead which is positioned on said device hole.

2. A tape carrier for BGA as defined in claim 1, wherein said

~leads consist of a plurality of leads connected each other, and

salid plating power-feeding lead consiéts of a single plating

15 power-feeding lead connected with said plurality of leads in
common.

3. A tape carrier for BGA as defined in claim 1, wherein said
leads consist of aplurality of independent leads, and said plating
power-feeding lead consists of a plurality of plating power-

20 feeding leads corresponding respectively to said plurality of
leads.

4. A semiconductor device including a semiconductor chip
having a plurality of electrodes, and a tape carrier for BGA

including a predetermined pattern of lands for solder falls, leads

-

23 connected to said plurality of electrodes, and wirings for
connecting said lands and said leads formed on an inculative £ilm
having a device hole, said tape carrier, comrising;

a plating power-feeding lead formed on said insularcivs film,
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10 common.

6. A semiconductor device as defined in claim 4, wherein said
leads consistof aplurality of independent leads, and said plating
power-feeding lead consisi:s of a plurality of plating power-
feeding leads corresponding respectively to said plurality of

15 1leads.
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