;e3e?v #?s**+d, XT-B.6. T /R 5, " ~ nnr mm SEM CONDUCTOR DEVI CE, %LH@'A) (3:
FABRI CATI NG THE SAME, FI LM CARRI ER TAPE( Cl RCU eLecTRoN MAY 2002
APPARATUS BACKGROUND OF THE | NVENTI ON Fi el d, of Mmmmﬂﬁt The present

i nvention relates to a sem conductor device, a ricating the

same, a filmcarrier tape, a circuit bgard, and an Bf%6troni c apparatus.
Description of Related Art In the pursuit of mcromniaturization of

R e e MR e TR R A M
Sackage 1T Ch CARRERE CIARA T, SERCOLE ol T Blecigofe MREFIRARGS' " @

meeting multi-termnal requirenments, a ball grid array (BGA) type of
package has been devel oped recently. On a substrate of the BGA type

package, external term nalga@EROURDE o TRRISHVERTIONA €2 array to permt
surface nounting. A flexible package substrate 1s used in one kind of BGA

type packggeld off ghei Taveatieh such a kind of BGA type package, a tape

aut omat ed bondi ng (TAH) technique is practiced since it satisfies a need
for mounting a The pregent dnvantioniyebatasrtcoarsen idophustandericam)ys a
continuous flow of production. In Japanese Patent Application Laid-Open No.
8- 31869, amethedrpifefabhicatingdinecsaned afibmaarwier &bpeqad icigoniBGA t ype
package using a filmcarrier tape. on the filmcarrier tape, *cooooz* '
3 1 MAY 2board,i apdvRduglectzeaisr appaxatdstor each package, i.e., not all
the leads are forned to have conductivity. It is therefore necessary to
provi de ePeScrdptiPrngIoReila¥ed A%% | eads for each package, resulting in a

burd in fabri ion, E 1 f_al d f, d h
conduct i vi 1y onTPIENG HIRAEY PE L ERan et urb e Edh & aBmi lRR o posed

after theqbblBygarLl BarkaBhibo sBURRIRG QurandBARRS. ik RRGR3AALY abOapake any

speci al rreas_ures'for preventi e on | ation, gradation of
noi sture §agh3tfOER JrehkdBinbhiYg. el fowever, since quality assurance of

a bare chip and the handling thereof are practically difficult,
it is assembled in a package in semiconductor device fabrication.
As one of package forms meeting multi-terminal requirements,
a ball grid array (BGA) type of package has been developed
recently. On a substrate of the BGA type package, external
terminal bumps are arranged in an area array to permit surface
mounting.

A flexible package substrate is used in one kind of BGA
type package. In fabricationof such a kind of BGA type package,
a tape automated bonding (TAB) technique is practiced since it
satisfies a need for mounting a semiconductor chip having
narrow-pitch pads and allows a continuous flow of production.

In Japanese Patent Application Laid-Open No. 8-31869, for
example, there is disclosed a method of fabricating a BGA type

package using a film carrier tape. On the film carrier tape,

< (R

*G00002*



SUmmary. OF THE | NVENTI ON Thé present invention obviates the abovequt*@geﬂmz
di sadvant ages, and an object thereof is to provide a sem conductorY devl'te
whi ch can prevent degradation of reliability even if the end face of a | ead
I s exposed on the outline edge of a film a nethod of its fabrication, a
filmcarrier tape, a circuit board and2el ectronic apparatus. 1 ) According
to a first aspect of the present invention, there is provided a

a fir . resent invention, there is pre e hol o
o ur a1ty PSR E AT RS Anl ol ien0h KA TP NGy ALLERR TN
of first ié”@&’f PR PorRed £8CEEvEXPORBEL Oy Py OUld 1% A9 Yorid1e

insulating film each of the first |eads beirg el ectroplated and connect ed
Wi th one pdcddwaytes NBrovi@&t éDaeEroplat ing oMSidivigudl | Ted@s ngoput | i ned
to have a cut in a region including each of the exposed end faces of the

3 1 MAY 26dh ddckade | amnyltamd drala burdbnsemenstépailn fabrigatidnporti ons
protruding into the device hole, each of the second | eads bei ng

el ect r oplExnenl Ehaaldorihe tletds @ireoforoed: ke baveraanhdectivityeon the a

sem conductor el enent connected wiith the end portions of the second | eads
in the defdl® qREier tapRy 38§ eBAJfRE8 ORI &AL 18R RE PXPRFCESPEERT Of t he

present inventjion, surface nounting can be nade using,the plural external
ol ect 1 oddihe Ghil AFRARE (HARA det RUPEPER Otfe Pakindart Relerraprared
Al t hough

the end faces_of the first_|eads are sed on an outline edge of
the | nouitaie 3%, $HeS faE nepblirse! for EEATERE 1Dg T TAET ShaRes LAt L o8, n°0
region i ' f .9@9 C Ir | eads
Ther ef or e@égée%f&gﬂoefo% i;i&(:jl?% ggésjlo é;‘ fénlsﬁ%}fil.ﬁtg)% iTh are held with
fingers, the end faces of the first |eads do not cone into contact with
fingers, thus preventing degradation of noisture resistance reliability due

to accidental intrusion of ggepARY OF TR TROENFIONe part. ( 2 ) The f first
| eads may be fornmed so that the exposed end faces are gathered at a
plurality of pdhe present invention obviates the abovementioned
disadvantages, and an object thereof is to provide a
semiconductor device which can prevent degradation of
reliability even if the end face of a lead is exposed on the
outline edge of a film, a method of its fabrication, a film
carrier tape, a circuit board and electronic apparatus.

(1) According to a first aspect of the present invention,
there is provided a semiconductor device comprisings

an insulating film having a device hole;

a plurality of external electrodes formed on the
insulating film;

a plurality of first leads having end faces exposed on
an outline edge of the insulating film, each of the first leads
being electroplated and connected with one of the external
electrodes, and the insulating film being outlined to have a

cut in a region including each of the exposed end faces of the



Since the first leads are di'sposed to circunvent the external electigdgﬁg 2002
the first leads are forned closely on predeterm ned regions in nostYca

Where the exposed end faces of the first | eads are gathered at certain
points, the insulating filmcan be cut at respective regions correspondi ng

to the gathering of the end faces of the first |eads. Thus, 3 1 MAY 2002

4 the nunber of cuts can be reduced. ( 3 ) According to a second aspect o!

t he prese?&rggvgpghﬁn, there is provided a sem conductor device conpri sing:
an insulaling filmhéving a device hole; a plurality of external electrodes

fornmed on the iasPhakhmﬂty b sacBhd' 2baby¥ Rhvihgséndepdgthsnng end faces
exposed on an outTine edge of the insulating f film each of the f first

| eads bei pgoekgaingprlntedhddec88afdlns, vath onehef sébonexieddnbeing
el ectrodes, and the first |eads being fornmed so that at | east the exposed

end facesedeetsopaaged andaconhaskieyd dwitheonedofasheoexterpkirality of
second | eads having end portions protruding into the device hole, each of
t he seconeléetiedbei;ngndl ectropl ated and connected with one of the external
el ectrodes; and a sem conductor el enment connected with the end partions of
the second | eadd $emi¢RNduster edament soppecsed Chkh e endePPEE 1608t he
second aspect of the present inventiqn, surface nounting can be made using
the pl ur aPfekb@r A8FoBAederdcdni EhRedeBACBhBO Rsul ating film The |eads are
of the first

oLeptroPLated, B LRU L SReL e R fLod e W AR R Bp 0803 o0 1
I e R ST L TS
Lhe electektebhl delBkeohES AN IS £he PREWIACYRY £111D FHY Geadd 1 MAY

are electroplated. Although the end faces of the first leads

are exposed on an outline edge of the insulating film, the

insulating film is outlined to have a cut in a region including

aach of the exposed end faces of the first leads. Therefore,

even 1f the outside edges of the insulating film are held with

fingers, the and faces of the first leads do not come into contact

with fingers, thus preventing degradation of moisture

resistance reliability due to accidental intrusion of moisture

into the inside part.

(2) The first leads may be formed so that the exposed end
faces are gathered at a plurality of points.

Since the first leads are disposed to circumvent the
external electrodes, the first leads are formed closely on
predeterminad regions in most cases. Where the exposed end
faces of the first leads are gathered at certain points, the

insulating film can be cut at respective regions corresponding

to the gathering of the end faces of the first leads. Thus,



5 adheres to the outline edge of the insulating film thereby inprOV|n% 2002
reliability of the sem conductor device. (4y The first |eads may bed N
arranged with approxi mately equal spacing. In this way, the exposed end

faces of the first |eads can be arranged in nutually dispersed

relationship. ( 5 ) According to a thirg aspect of the present invention,
there is provided ac nethod of making a sem conductor device, conprising

stops of: providing a filmcarrier ta haying, a plurality of device
hol es, [ﬁnﬁ6#4W935f°%x?%Fﬁa?a%l%%t?éﬁk% Xa plurality of Ieads havi ng the
end portlons pr of r udi n to t he devi t he | eads IS nni ng

Lhrough one of | he ASGERANG Ep& BFEHR a%m*‘ae?aé*? PIESEHARYSREIPEA 211
the | eads, _.the | gads_b | ect d th t .l ead, d
e condudiift el CanEoT IS - FoEERR G e el e B connect ed

th f th t f the fil
\(,:Marrl gpetsage a g%ape ﬁPj\:/I nﬂ]i ]fntl n‘f‘a‘}ﬁ@gl on | r?%Aﬁ{mh&}ghgul ea(rzlgmat ee o
formed. In this A ﬁ)ﬁféaﬂt F@fﬁéﬁéﬂai W e A imigdTi G ety t or el erent

i's mounted on the mcarrier tape having the external electrodes and
| eads, andigderativegfeimmearrier tape is punched out for sem conductor
device fabrication. At this process of sem conductor device fabrication,
the film a plurality of first leads having end faces exposed on

an outline edge of the insulating film, each of the first leads
being electroplated and connected with one of the external

electrodes, and the first leads being formed so that at least
the exposed end faces are arranged in a mutually dispersed

fashion;

a plurality of second leads having end portions
protruding into the device hole, each of the second leads being
electroplated and connected with one of the external
electrodes; and

a semiconductor element connected with the end portions
of the second leads in the device hole.

In the semiconductor device of the second aspect of the
present invention, surfacemounting can be made using the plural
external electrodes formed on the insulating film. The leads
are electroplated. Although the end faces of the first leads
are exposed on the outline edge of the insulating film, the
exposed end faces are arranged in a mutually dispersed fashion.
Therefore, since adjacent end faces are spaced widely, an
electric field between them can be reduced. Reduction of the

electric field makes leakage unapt to occur even if moisture



3 ~ MAY'2002 6 carrier tape is punched out so that it is configured t? ggyg[mz
a Cut in a lead-fornmed region. A sem conductor device thus fabricat@d h

cut in a region including each of the exposed end faces of the | eads.
Therefore, even if the sem conductor device is held with fingers, the end
faces of the | eads do not cone into costact with fingers, thus preventing
degradation of noisture resistance reliability due to accidental intrusion

2 plur al | egneFeor; shasbHEL TR, epsR) ot FrbCERTRY1RG TIT ShEAIBTer
external ehBebuiflgSreligniiady 8kcthe’ dBAichRSELLoRNaRYEAR! er M ned egions

in nost ¢ er o ts can be reduced 1n such a manner that the
insulating filmj 1 i : is he
oads. (9 ) Aokl dTHE e O A o A PP RS BA LY fer e
i's providgqualfgbgbgﬁbtier tape conprising: portions defining a plurality
of device holes; "a plurality of external electrodes; a plurality of |eads
havi ng end port ranshis elayydthe éxposddendetaces vl ehe Lot eddweeanl eads
runni ng through one of the external electrodes; and a plating | ead

connect edbei Abrafhgetihénl mattaallgedécsperbed| eellatdonshlipctropl ated via the
plating lead, and are forned to be arranged in a nutually dispersed fashion
in a region bet(epAaderdingtaad thisd: aspect afithaprasanhdnveagion,3 1 MAY
200Z Since all the |leads are connected with the plating |lead, they are

el ect ropl thegevis PrReVifed; Aduethed oh malding EnseRicoaducier deNdCieeads are
arranged in s nuhuallg disg&rsed fashion in a regi on between the external

el ect r odeSOBRYLBABINFELPRGOtdad. Therefore, when the filmcarrier tape is

hed t, df f_the | d i t ual
i Sper sed el at PERERR BRSSP nEETPrEabRReT abole cPEXBMiton: I eads are spaced
w dely, an eIechkiugkfkggbgkmggggggeﬁbigg be reduced. Reduction of the
es lea

electric field ma ge unap o occuf even if npisture adheres to the

outline edge of 3t JeurR3ULPt bBJektobfhalNe18bY 885N it possible to attain a
sem conductor device having higher reliability. (8) The | eads may be

arranged w th agpsDatdBi€y orqeadsspacing. the diid porionshproxpadidgend
faces of the |l eads can be arranged in nmutually dispersed relationship. ( 9
) Accor di hgtbothke fddvwivaeadpdet, esachhef phesdeadsnrenting, thtmwigh icneodvi ded a
circuit board on which is nounted the aforenenti oned sem conduct or devi ce.

( 10 ) Actbedexgervald eilgchradgsect of the present invention, there is

provi ded an el ectroni ¢ apparatus including . the aforengentioned circuit

board. The abovd BHAtHRGeloah)cRARECeWirds aldy TR 4F38Fes the LR8ISr esent
et ongh b, BT ERRE oY aE <R bta het AR LS Shi o 1oL B0

a semiconductor element located in each of the device
holes and connected with ones of the end portions of the leads;
and

stamping out from the film carrier tape a shape having
a cut in a region in which the leads are formed.

In this aspect of the present invention, each
semiconductor element is mounted on the film carrier tape having
the external electrodes and leads, and then the film carrier
tape is punched out for semiconductor device fabrication. At

this process of semiconductor device fabrication, the film



s BRI EF'DESCRI PTION OF THE DRAWNGS FIG 1 is a diagram showi ng a

sem conduct or devi ce fabrication process according to the first embddi ikt 2002
of the present invention. FIG 2 is a diagramshow ng a finished

sem conduct or device according to the first enbodinent. FIG 3 is a di agram
showing a filmcarrier tape according t® the second enbodinent. FIG 4 is a
diagram showing a circuit board in accordance with present invention; FAG

5 is a diagram show ng an el ectroni c apparatus containing the circuit board
on whi ch cRETdes sAReLdSoPuashedconsnsPcEhal Lk Y cﬁ?fbﬁ‘glﬁ% HRUIRO® of the

[ [ [ d FHG 6 h ic di how fil
Car 1 ot ApE Ui od S GRRSH ZEHOR B PBICO RS PR PELEM BAREN OF
THE EMBODI_VENT T ti | { i, [ ' il
now bo deSERPBantRd SR Brotaat Agtedian U uifind BRcK SEhe dhislen
nbodi t f tyd t .. ' t 3 '
Cenomat ¢ e gPERE, A TAP AUET] ABratReE) pOn' Bt MR Be it e T .

As shown id%"tfiﬁefn i%iogé'iﬁ’wﬁt i rfiferi) @ht08ndnehdel dkehehvbads 184 st

formed on made of resin in a tape shape. on the film 100, copper

foil is elhdiheof@bmtact AEHEOngbesdniiBpaavertingaddgragationdf ead
172. The land 106 is a region where a bunp (not shown) 3 1 MAY 2002 9 is

provi ded. mbigdwradrésdsbancense riubihity doet terecfidentalutinhgus oo ahe
device hole 102 and the other end portion thereof connected with the | and
106. In t meiistsime igfta Hhalcinsisleh@axrtl.02, the end portion of the | ead 108
is bonded to an el ectrode (not shown) of a sem conductor chip 114. The | ead
110 provi des coffdcThenlpadaclay thr formed 80 gAgheReahl AP HFILERY 19D
Since each |and |06, |eads 108 and 110 have conductivity via the plating

| ead 117, PedntP.possible to performel ectroplating on them In other words,

P AR ROk e S A R, 12
punched o LA RS MRS BorkdP iltrdadh acilin e
exposed ot dierflii] pRIYR s | NEnBURGHESr 0t dutdn I betiitucad e

exposed en ace o 110 is held wth fingers, it may result in

sweat or RIcH W enadhdd RORIS dHY ritliviadinyg L lnhieugutc oy aegiiorss the | ead
110, thus causing degradation or noisture resistance reliability. Still

nmore, as duxmesporrdifig Go ithe gediexring3@fivtdree leadsural ity of 110 are
gathered, an electric field beconmes intense since the |eads 110 are

di sposed cl osel \.7)-secerding moi s fons thdapaect of theeprepeptdnsntf e, of

| ead 1.10, |eakage is prone to occur. The present invention is intended to
sol ve t hedhere is provided a film carrier tape comprising:

portions defining a plurality of device holes;

a plurality of external electrodes;

a plurality of leads having end portions protruding into
the device holes, each of these leads running through one of
the external electrodes; and

a plating lead connected with all the leads;

wherein the leads are electroplated via the plating lead,
and are formed to be arranged in a mutually dispersed fashion
in a region between the external electrodes and the plating

lead.



3 1 MAY 2002 to disadvantages in’'the art nentioned above. The follow n

descri bes the present invention in detail by way of exanple with ré‘érgﬁéemﬂz
to the acconpanyi ng drawi ngs. First Enbodinment FIG 1 is an expl anatory

di agram concerning a sem conductor device fabrication process in the first
enbodi nent of the present invention, and FIG 2 shows a finished

sem conduct or device according to the first enbodinent. Referring to FIG

2, there is shown a cross-sectional view of a sem conductor device 10

assenbl ed in a B&acBadkhddie Asadgodreiqrnnaated it thaPlamingd@®dSor

devi 10 i i | ati fil 12 bl li,t f b 4 f d

on the i nERRHL RS SLERLESPIaLEt 38t BEn BAALRIeERd- vy OR THE BitRal “bunps

14, f ti be._i I ted. Ref i to FI . th j

T e TR L CaR 00 LB D a B R0 By by it o

| psut At Ngabhdh! 4y Ihg.egi_zfg orlsden BhY! AkbBOnRA L1bEelBabR! g bhaN that
uc i . The Ti 'S

of the sefmcon or ¢ | mcarrier tape nmade of such a

mat eri al i3 I &g heni k i o5 i 24 is
formet. abyeRiny R8e. | Midkeddrd "GheR S kL 1M ddighd rapedty PRI

pluralityogt,l aReséd 8HESEHEes L ded Credt Qrd! arlingyeddd fiutalallny t he
filmcarrier tape 30 has a plurality of device holes 24 pre-forned, and a

pluralitydebpegaea fﬂlaﬂﬂoﬂﬁhﬂﬁd & jad ghetendfacesdsf 2id pacernt Laagsd
out si de each device hole 24. These | eads 20 and 22 and | ands 21 are 31
MAY ZOOZ erelspaceapiwadedy, Breelastt i¢ ifiigld betvidenr $hemtcambe redynethi ng
out the filmecarrier tape 30. Through an opening 12a in the insulating
film eacReBuapion pf thenelestrifafield makes daakaganunapisitfeogSudsite to
the |l eads 20 and 22 and the_ | ands 21. Thus, ,on the side where each bump 14
i s for med®VERel f ARLSYIF wAdheres forthe oatddne edge ehtheipssdatiagh bunp

14 is made,.of such a materi.al as sol de for e |l e, and.the .tip end

t her eof hgégﬁ'bgﬁFFFPXemékéﬂg_l%h&PésﬁéQng°pF§§gEEdhsﬁEHlEHnQPFgﬁ enent

t hat each 14 1.s.i.n I I . solder to the inside of the

openi ng lgggggetﬁgkigﬁyhggh%%c¥Féga§§ é?&él ot her than sol der is provided
inthe inside o h PO I e of

sol der is for negs?)nﬂlltg.f%gag !ﬁfel?e?;%ztf(}?\%dgw%&ﬂnp%%g?@%@g%&@ig}égﬁ%ql i ke
na¥ bfhusggabmnbLeu of solder. one end portion 20a of the |lead 20 protrudes
into the

In this way, the exposed end faces of the leads can be
arranged in mutually dispersed relationship.

(9) According to a fifth aspect of the present invention,
there is provided a circuit board on which is mounted the
aforementioned semiconductor device.

(10) According to a sixth aspect of the present invention,
there is provided an electronic apparatus including the
aforementioned circuit board.

The above and other objects, features and advantages of
the present invention will become moxe apparent from the
following description of embodiments with reference to the

accompanying drawings.



device hole 24, and the end porti'on 20a is connected with an electgp?eMiﬁ 2002
of the sem conductor chip 16. Mire particularly, on the aide of th

insulating film12 where the lead 20 is fornmed, the sem conductor chip 16

is disposed so that the electrode 18 thereof is positioned in the inside of

t he device hole 24, and the end portion820a of the lead 20 is bonded to the
el ectrode 18. The | ead 20 provi des connection between the el ectrode 18 of

bl at i ng ZSQS”%E‘)ESEQ: %éﬁ?“%ﬁj%@%?&%?ﬁ%Z fEQSECES:a?E )
Cirounvent the Fas 1218 di3eity g 5 eRACRaaheBRE AR (0 ¢ 4

plurality |.e r a4+ 0] A&ﬁ@{nﬂ.@éﬁ i t he

pl ating | é’%&rgf%q'?lhoé’zﬁ%%e%%t Iggggq.gggﬁgstﬁsggstg% t-éct roplate ?ﬁ%ﬂéetg%s 20
and 22 an s e of features of the present enbodi nent consists
in the ouﬁlyr%do r}’tqﬁ"ee%}]tnj'sélﬂ]'ati ng film12 which is punched out of the film
carrier tape 30rpdr @ SREE fditajdam shtfriings @l Finighed Weiddondmuattdmed to
have a cut 34. The cut 34 is an indented part on the rectangul ar periphery
of the i ngeviildenadddriikdy tnclienef imgt dMmbickiidiesgnosed in a regi on where the
| eads 22 are formed. In the present enbodinent, the plural |eads 22 are
gathered at the RIs.n8 jmat digdgrahateowing aufilu cagrierntape Jgeerding cut 34
is formed as nentioned above, an end face 22a of the lead 22 is positioned
i nsi de t h&ogpdhiepgasons anhodigmantonduct or devi ce | 0) Therefore, when the
sem conductor device 10 is_held with fingers, the end face 22a of the | ead

22 does not con®LGr 8 %@ diaoneRish9 8 cLyqiirt beaxd {P ARFWIAESN
fi i t liable t d to th df 22a, it i ible t
i ngers i ?‘,’é'ingrﬁr;qas?r}eﬁ rﬁg@ent}_e%e o the end face 22a, it is possible to

prevent a 1Oh- " hoi sture into the inside, ther eby i nproving

reliability of thies semcondyst réi':?“silf&ijn% an A deidonid R 44 th epoxy

resin 26, interstices between t'he sem conductor chip 16 and"the insul ating
film 12 argrigalfithg The @PPit Bddtdbniwh ¢l @ haDpbhedohquitier dien ice hol e
24 and the periphery of the sem conductor chip 16. Still nore, in the
present erdastimitied ackloxiddndBto sty meithed of the presenat ingefhtionldson the
si de opposite to the 31 Y 2002 13 bunp 14 . The plate 28 is nade of
copper, Sh@uttead. steel, copper alloy or the like, and it has strength
capabl e of maintaining a planar configuration. The plate 28 is attached to
the | eads 20 anFIZ® &nts hechematic dingnamabowingrd fiidMm Garadasstare 29,
Circunventing the sem conductor chip 16, the plate 28 is attached to the
entire sureRingd £r Lhe RFesenE (HMAMEMy film In this fashion, the

| eads 20 and 22 and the lands 21 are covered with the insul ating adhesive
29 and the plate 28 for protection. The insulating adhesive 29, in

particul ar, serves a%,&rr%“o%%écyﬁﬁﬁﬁ rﬁaﬁdﬁrﬁﬁ% #pfg resi st. The

i nsul ati ng adhesi ve e prepare orm of thernosetting or

thermopl astic figyg 28 vg?i\;%"%htﬁcﬁfg dfarh ed f3re L RE. préysnt it dl@idn 28 can

be t her noconpressi on-bon to the side of the insulating film 12 on which
the | eads 43 19Rdware d8dciiBelididiford pebeebdifgto Beeuiisedrdadct gt pomt e 28

al so prevents the insulating film212 frombeing distorted or warped. This
ensures ursf eha épbodiments of the present invention. Referring to FIG.
6, there is shown a schematic diagram indicating a £ilm carriex
tape examined by the inventors. As shown in this figure, a
device hole 102 and sprocket holes 104 are formed on a film 100
made of resin in a tape shape. On the film 100, copper foil

is etched to form a land 106, leads 108 and 110, and a plating

lead 112. The land 106 is a region where a bump (not shown)



in height of the bunps 14 to'inprove planarity thereof, leading t

enhancenment in yield of nmounting on circuit boards. The pl ate 28 rr8311b€MAY 2002
attached via the insulating adhesive 29 after resist is provided on the

| eads 20 and 22 and the lands 21. In this manner, it becones possible to
prevent inclusion of inpurities when tte plate 28 is attached. On the side
opposite to the nounting side of the sem conductor chip 16, a heat

' adi at ngég' BiByifels PRRE°Teda s BRAR! e CORYUSEY CoR MRS S U 25

silver |SS|pa I on The s con or chrp 16 can be

made prd guaagg %ﬂtgf{hg'fé\{i&’e HAH§02 Andl £Ke Aok %as?,@ﬁ%qﬁct or

chip 16 eat Iating e 27 can be bonded to the plate

Adhesi ve fe éa\fl&?r%é@éé@@&th%@iaﬁs 13% .angnide DRaide ¥ ehé @evillcd e 27,
t hough not shown in FIG 2, and the plate 2 8 and the heat radiating plate

2 7 are bapgdedibegether e‘x‘xldapbh'tiaﬂhail vbe Ibadhees isdbahded pbaad 27 and
the sem conductor chip 16 nay be bonded via the sane adhesive. As shown in
FIG 2, iealebetrpdes¢nbteshodhiyeaf, assémbcondsetdr 3thip kbp! | Ghe deaalde si de
of the insulating film 12 on which the bunps 14 are provided. The sol der
resi st 36lilypbeviédest ednnachéonrbetweensthe haand HHE eads the platingre
formed on the bunp 14 side, it is required to apply the solder resist 36 to
cover thedeafedd?-20 and 22. The fol | owm ng describes a method of

e fﬁﬂgﬁcéﬁévge FPceach T 3%224%;%? Tl 8ngol L giava Fopia et Viey h

I
fevi oo noFee HechaatnpdoaBaii a2 pde SerbiRe R L8 ko Befeai®; or “and
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t he | ands 2 are forned e platlng

I ead 32, Eﬂackﬁagia%qngnd1%21§n§ehh§rban€§ 2orA! enemeshr eBhaleding nce
ot her steps of e proCess are already known, description of them’i s not

gi ven her gehatibaBhiphe foll owing processes are carried out: The end

After the semiconductor chip 114 is mounted, the film 100
is punched out into a shape indicated by a dot-dot-dash line
120.

On a semiconductor device thus fabricated, the end face
of the lead 110 is exposed on the outline edge of the punched-out
£film 100. Hence, if the exposed end face of the lead 110 is
held with fingers, it may result in sweat or moisture on fingers
intruding inside through corrosion of the lead 110, thus causing
degradation of moisture resistance reliability.

Still more, as shown in FIG. 6, in a region 130 where a
plurality of 110 are gathered, an electric field becomes intense
since the leads 110 are disposed closely. Hence, if moisture
adheres to the exposed end face of lead 110, leakage is prone
to occur.

The present invention is intended to solve these

!



portion - 20a of the lead 20 is bonded to the el ectrode 18 of the

sem conductor chip 16, the plate 28 19 attached to the insulating fi3th MAY(2002
filmcarrier tape 30 ) , the epoxy resin 26 3 1 MAY 2002 15 is provided
ininterstices between the sem conductor chip 16 and the insulating film 12
(filmcarrier tape 30), the filmcarriao tape 30 is punched out into a

shape of the insulating film 12, and the heat radiating plate 27 is bonded

to th ' i T f b
ol tored. VHERITERPAGR Bo the 'TE SRGEIGR allBT, MHATIRIRINE 12 ¢ or e
SO that thgagdi féw %h@ﬁf&séﬁ'@%}ﬁeﬁt&b@ ire dbtaf 16V wa9asle %%aﬂ?tl‘ée@ﬂtﬁ he

plating lead 32 and the'land 21 is |located at an i'ndented par{ of the cut

34 . In thefdased Dok "BiéomSameind Nerdbiiqd. | eads 22 are gathered at

the predeterm ned regions 40 as shown 1n FIG 1, the cut 34 is fornmed in
the regions 40. Through these processes, the sem conductor device 10

ment i oned above can be attai ned. According to the present enbodi nent, the
end face XPlars¥ Endsodibmsnh®? is | ocated at an indented part of the cut 34 .
Therefore, when the seniconductor device 10 is held with fingers, the end
face 22a of the B¥ad RASIRE explaratonhidlagramcondanninigigers, thus
preventing degradation of npisture resistance reliability due to accidental
i ntrusi on IAMIRARQUFERE HeVicR FIRTIRALION RXASAiT oY DI B ce 10.

d Enbodi t FIB. h fil i t di d
erbod non(SRASTHTET SEHRS PEFRRRtonvestion  ARAIG ¢ hotpm ScbiahiiRs 1
this fi i 4. | ead 0 | 6 ti | ead
56 are formiEfferty Fefre S find Y g S PPt [ er Tape
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62 for coyeq istniRknRRitdh AdvaRes 101 agsembhedPint kNBchepdckigeres
specifically, as showmn in FIG 3, a plurality of |eads 62 are arranged in a

nmut ual |y ditepal $edchashf Djureé ; khedséhispacustor Wwricad 0i Bohpeisesvant i onal
art, the filmcarrier tape 50 is punched out into a rectangul ar shape of an

i nsul ati ngirfsdlatiithg Tilm 2 e gitudaacdy ¥ dwmpegud |formeat ash atlpeg a
punched-out line on the filmcarrier tape 50. In the present enbodi nent,
si nce t he imauhatsng £ilmgpe, and a semiconductor chip. With the plural
bumps 14, surface mounting can be implemented.
Referring to FIG. 1, there is shown a long film carrier
tape 30, which is punched out to provide the insulating film
12. The size of the insulating film 12 is larger than that of
the semiconductor chip 16. The film carrier tape 30 is made
of such a material as polyimide resin. On the insulating film
12, adevicehole 24 is formed, and there are arranged a plurality
of leads 20 and 22 and a plurality of lands 21 outside the device
hole 24.
More specifically, the film carrier tape 30 has a
plurality of device holes 24 pre-formed, and a plurality of

leads 20 and 22 and a plurality of lands 21 are arranged outside

each device hole 24. These leads 20 and 22 and lands 21 are



So is punched out along a |line wiere the plural |eads 62 are equally

spaced, end faces 62a of the |eads 62 exposed on the outline edge & 1t MaY 2002
insulating filmb52 are equally spaced in nmutually dispersed rel ati onship.
Thus, adjacent end faces 62a are spaced w dely, thereby reducing an

electric field due to a potential diffiarence therebetween. Reduction of the
electric field nmakes | eakage unapt to occur even if inpurities or foreign

subst ance he | 4i of . j QU i i lieading to
pr overe Rt REPRLARsHS; Fhb LaMRIEtERS R 13 HB ol W AR, e

t ape 50, epi.co t .C LMhar to the sem conductor device 10
shown in Eighg(ggggpgsfggﬁguﬁfﬁhgbgf the insulating film12 ) can be
fabricated thr RERCES M tHO$Rs| f4 , @ERaf) t
(except the py%ﬁga-gyt s%%éﬁg]@ ?Eé ?xﬁr)lsttﬁ at ﬁﬁgm?iﬁlhﬁnglfz'g?ﬁmcor dlbgg@j[o t he
present enpofh My¥med5BChiPEH pkBtruded fom AN siHeHBPpSEitaRD 2hel S
punched out into a shape simlar to that in the conventional art, a

convent i onghdsugielan 22eahd Atk Qlandsd2Yi cerfusy onathens tdwamdnes eaeh be
used just by altering arrangenent of the |leads 62. zt is to be understood

t hat the bumpelt isfewminedn thenbeads 120 andi 22 iarsd &ppl 1ands 2l taxre hot
abovenenti oned enbodi nents, and many nodifications and variations may be
made thereXposeds Eagiplump Ht piemade jofy schos metgppailcasl soldex,
front-TAB process in which the sem conductor chip 16 is_npunted on the

f or mat i onfQF deXampharpandsthe AP eBd hhereRfiThes ppokall-1kkensBAPLRe

sem conductor chip 16 is unted on the side opposjte to the fornation side
of "bunps THSEE WD RE PropRasdSaeh At A ranenets EPRE SHCh AHPBIGSt | | m
having in I o] ugps WL i y u .1 .Nns d of

t he insul ??%QIH%% ié@ﬁig?I ?? srr‘g?%é,P?iond{Hg g&%rﬁ%%bggdf:ﬁg ﬁiégﬂ‘ggnggg usi ng
a filmecagfigiat j SriRef i K ;16h L geghown a
2 1L CaE! St iy WA DUIRECABET SLELEG, Biffch, 1EBLE V180

accor di ngj i oché ik ES6 V£ ithee BipePingS 108USH&hé e i dHATGEN eRERCHLMB t O USE
a circuit board made of organic resin material such as gl ass epoxy resin,
for exanple. méddetd soldei tiddarthedvoni IY. PKd & hatErdalobfcepechump t he
like are printed to formdesired circuits, and bunps of a sem conduct or

devi ce arb4phgspper| grctheectike mayhbéhesedwini hijepadf esokdén. provi de

el ectrical conductivity. If the sem conductor device is structured to
absorb strain deRetend hperbiorxpeasebnthe fieadni0 fpeetevdes nknte htheml
expansi on, reliabilitéﬁof t he sem conductor device on the circuit board 3
1 MAY 200%eYhceadiobe ¢hsand the tahd BoRtion 20andst FoRNgrEeEnwiEhs aBr .

Mor eover, j~_W.rin onnections. of 1he senjco ct devi ce,are_atranged
sui t abl y,e#%ﬂ'ﬁﬁ??%@;c’ tt?ﬂ(fe["}:'ﬁf’"tﬁ#uc Sﬁngbngﬁéj'ang{olrﬁe?gﬁﬁ“é?ff?’éﬁlyal so be

i mproved. [ @ﬁ&%' REa : ay. e t Lhed for
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appar at Usg k@ i c Bt SEuP 41 ﬂlssig‘ais'ﬁdddd EHr{N&E thd Bieckrbaeminting
space is available in terns of area, It is possible to incorporate nore
functi onsthéréofeid Pos itidhed AinFtke insiafe of tNéddwicd NMRYDd 24s5hana a

not ebook-type per9onal conputer 1200 containing the circuit board 1000. In
addi ti on,tiy epblporgidmhe G efethei headt2 ®nis bondedaksotheselbterbde
fabricate surface-nmounting-type electronic conponents ( either active or
passive pb#¢s ) having a plurality of bunps as in senm conductor devices,

for exanple, such electronic conponents as resistors, capacitors, coils,
oscillators, fiTherdfad 2RpprFavides sonnecsiopheekveen the edecsrede 18ari abl e

resistors, fuses, etc. 3 1 MAY 2002 1 V¥x~ I IS cl~Al MED_I S: .
of the semiconductor chip 16 and the land 21. The land 21 is

connected to a plating lead 32 (see FIG. 1) through the lead
22. All the leads 22 are connected with the plating lead 32,

and these leads 22 are disposed to circumvent the lands 21. As



1. A sericonductor device conprising: an insulating filmhaving a device

hole; a plurality of external electrodes formed on said insulating f3 I‘In‘MM 2002
plurality of first |eads having end faces exposed on an outline edge of

said insulating film each of said first | eads being el ectroplated and
connected with one of said external eld&@trodes, and said insulating film
being outlined to have a cut in a region including each of said exposed end

faces of SAdld ipokrbea0tnarByEe, 4 ¥18Laseeon heads 57 ac, £odepgs! ! ons

protrudin deVi ac sal secon

el ectropl afdy e@'o%&:‘i'né’é‘@ed’fwf@hdtl?égﬁfé‘in §! pedd ofles: @ a

sem conduct or t,ement connected with said end p I ons” of said second | eads

in said d:;yid ein S'l%adZaszbs il eer@yeé@fogméetn@swsasw drid 2haany 1,

wherein s | eads are forned so th ai d exposed end faces are

gat hered athel Pipds21y of points. 3. A sem conductor device conprising: an
insulating filmhaving a device hole; a plurality of external el ectrodes
fornmed on said iomabEt feagtdrésiofathe prisent enbddiment earss 1t ip €he f aces
exposed on 3 1 MAY 2002 Zo an outline edge of said insulating film each
of said fioutlinad®f diengnsudatiog fidn badhignds: punmhed ons of thed
external electrodes, and said first |eads bei ngL formed so that at |east

sai d expodekl® fRTTiar tape 3Pr arliRkr isPesifiicadilyy §hepinrswyaringi Shlm
12 is outlined to have a cut 34. The cut 34 is an indented part

on the rectangular periphery of the insulating film 12, and the
cut 34 is disposed in a region where the leads 22 are formed.
In the present embodiment, the plural leads 22 are gathered at
the joint part 40, where the cut 34 is formed.

Since the cut 34 is foxrmed as mentioned above, an end face
22a of the lead 22 is positioned inside the periphery of the
semiconductor device 10. Therefore, when the semiconductor
device 10 is held with fingers, the end face 22a of the lead
22 does not come into contact with fingers. Since sweat or
moisture on fingers is not liable to adhere to the end face 22a,
it is possible to prevent accidental intrusion of moisture into
the inside, thereby improving reliability of the semiconductor
device 10.

In a potting process with epoxy resin 26, interstices
between the semiconductor chip 16 and the insulating film 12
are sealed. The epoxy resin 26 is also applied to the device
hole 24 and the periphery of the semiconductor chip 16.

Still more, in the present embodiment, a plate 28 is

provided on the insulating film 12 on the side opposite to the



a plurality of second | eads having end portions protruding into said ﬂevice
hol e, each of said second | eads being el ectropl ated and connect ed widt

of said external electrodes; and a sem conductor el enent connected with
said end portions of said second |eads in said device hole. 4. The

sem conductor device as defined in clalih 3, wherein said first |eads are
arranged with approxi mately equal spacing. 5. A nethod of maeking a
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n e | ° . d-ext |
Bl et ropl & das i conitolrhb it e Blar 38 e Mep ol P ERBN gz g 1,
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end portion sal d | eads; and stafrping ou rom sai m car xl er tape a

shape have{-@néettifg RE0sEMitonditEdr Sehip | Eedstpé pioteesls Hs The _
met hod of maki ng a sem conductor device as defined in claim5, wherein said

| eads ar eaf €ddTRsd to ofid@ntire surfatle of ohepeidesof 7thé inswlswinger tape
conprising: portions defining a plurality of device holes; a plurality of
ext ernal #lhutr doeghis flastdlan,y thie leads 2avand 22dapdrtheniapdst2idi ng
into said device holes, each of said |eads running t hrough one of o

are covered with the insulating adhesive 29 and the plate 2

for protection. The insulating adhesive 29, in particular,

serves as a protective layer similar to solder resist.

The insulating adhesive 29 may be prepared in a form of
thermosetting or thermoplastic film and pre-attached to the
plate 28. Thus, the plate 28 can be thermocompression-bonded
to the side of the insulating £ilm 12 on which the leads 20 and
22 and the lands 21 are formed.

Provision of the plate 28 also prevents the insulating
film 12 frombeing distorted or warped. This ensures uniformity
in height of the bumps 14 to improve planarity thereof, leading
to enhancement in yield of mounting on circuit boards.

The plate 28 may be attached via the insulating adhesive
29 after resist is provided on the leads 20 and 22 and the lands
21. In this manner, it becomes possible to prevent inclusion
of impurities when the plate 28 is attached.

On the side opposite to the mounting side of the
semiéonductor chip 16, a heat radiating plate 27 is bonded via

thermally conductive adhesive such as silver paste. Thus, heat

dissipation from the semiconductor chip 16 can be made

MAE 2002



said external electrodes; and a plating |ead connected with all of said

| eads; said | eads being electroplated via said plating | ead, and s d MAYA2002
being forned to be arranged in a nutually dispersed fashion in a region

bet ween said external electrodes and said plating lead. 8. The filmcarrier
tape as defined in claim7, wherein sal# | eads are arranged wth

approxi mately equal spacing. 9. A'circuit board on which are nounted a 3
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36 to cover these leads 20 and 22.
The following describes a method of semiconductor device
fabrication in connection with the embodiment mentioned above.
First, the filmcarrier tape 30 shown in FIG. 1 is prepared.
Its preparation process is briefed below: On a long film, the
device holes 24 and the openings 12a (shown in FIG. 2) are formed,
and copper foil is attached to it. By means of etching, the
leads 20 and 22, the lands 21, and the plating lead 32 are formed.
Then, using the plating lead 32, the leads 20 and 22 and the
lands 21 are electroplated. Since other steps of the process
are already known, description of them is not given herein.
Then, the following processes are carried out: The end
portion 20a of the lead 20 is bonded to the electrode 18 of the
semiconductor chip 16, the plate 28 is attached to the

insulating £ilm 12 (film carrier tape 30), the epoxy resin 26
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embodiment, the end face 22a of the lead 22 is located at an

indented part of the cut 34. Therefore, when the semiconductor
device 10 is held with fingers, the end face 22a of the lead
22 does not come into contact with fingers, thus preventing
degradation of moisture resistance reliability due to
accidental intrusion of moisture into the inside of the

semiconductor device 10.

Second Embodiment

FIG. 3 shows a film carrier tape according to a second
embodiment of the present invention. On a film carrier tape
50 shown in this figure, device holes 64, leads 60 and 62, lands

61, and plating lead 66 are formed similarly to those on the
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More specifically, as shown in FIG. 3, a plurality of

10m 10m

leads 62 are arranged in a mutually dispersed fashion with equal
spacing. Then, as in the conventional art, the film carrier
tape 50 is punched out into a rectangular shape of an insulating
film 52. Thus, adjacent leads 62 are equally spaced along a
punched-out line on the film carrier tape 50.

In the present embodiment, since the film carrier tape
50 is punched out along a line where the plural leads 62 are
equally spaced, end faces 62a of the leads 62 exposed on the
outline edge of the insulating film 52 are egually spaced in
mutually dispersed relationship. Thus, adjacent end faces 62a
are spaced widely, thereby reducing an electric field due to
a potential difference therebetween. Reduction of the
electric field makes leakage unapt to occur even if impurities
or foreign substances adhere to the outline edge of the
insulating film 52, leading to improvement in the moisture
resistance reliability.

Using the film carrier tape 50, a semiconductor device
similar to the semiconductor device 10 shown in FIG. 2 (except
the outline of the insulating £ilm 12) can be fabricated through
processes similar to those in the first embodiment (except the
punched-out shape of the insulating film 12).

According to the present embodiment, since the film
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device fabrication apparatus may be used just by altering
arrangement of the leads 62.

It is to be understood that the present invention is not
limited in its application to the abovementioned embodiments,
and many modifications and variations may be made therein. For
example, £he present invention is applicable to a front-TAB
process in which the semiconductor chip 16 is mounted on the
formation side of bumps 14 as well as a back~TAB process in which
the semiconductor chip 16 is mounted on the side opposite to
the formation side of bumps 14 as shown in FIG. 2. Further,
a B-TAB type of insulating film having integrally formed bumps
on the wiring side may be used instead of the insulating film
12. still more, single-point bonding may be made using a £ilm
carrier tape having no bumps.

Referring to FIG. 4, there is shown a circuit board 1000
on which a semiconductor device 1100 fabricated according to
the present invention is mounted. It is common practice to use
a circuit board made of organic resin material such as glass
epoxy resin, for example. Onthecircuit board, wiring patterns
made of copper or the like are printed to form desired circuits,
and bumps of a semiconductor device are physically connected
with these wiring patterns to provide electrical conductivity.
If the semiconductor device is structured to absorb strain due
to thermal expansiondifferent from external thermal expansion,

reliability of the semiconductor device on the circuit board
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thereafter can also be improved. Still, a mounting area may

be reduced down to that required for bare-chip mounting.
Therefore, by using the circuit board, an electronic apparatus
can be made compact in size. Still further, since more mounting
space is available in terms of area, it is possible to
incorporate more functions in a certain area.

In FIG. 5, as an example, there is shown a notebook-~type
personal computer 1200 containing the circuit board 1000.

In addition, by applying the present invention, it is also
possible to fabricate surface-mounting-type electronic
components (either active or passive parts) having a plurality
of bumps as in semiconductor devices, for example, such
electronic components as resistors, capacitors, coils,
oscillators, filters, temperature sensors, thermistors,

varistors, variable resistors, fuses, etc.
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a plurality of external electrodes formed on said
insulating film;

a plurality of first leads having end faces exposed on
anoutline edge of said insulating film, each of said first leads
being electroplated and connected with one of said external
electrodes, and said insulating film being outlined to have a
cut in a region including each of said exposed end faces of said
first leads;

a plurality of second leads having end portions
protruding into said device hole, each of said second leads
being electroplated and connected with one of said external
electrodes; and

a semiconductor element connected with said end portions

of said second leads in said device hole.

2. The semiconductor device as defined in claim 1,
wherein said first leads are formed so that said exposed

end faces are gathered at a plurality of points.

3. A semiconductor device comprising:
an insulating film having a device hole;
a plurality of external electrodes formed on said

insulating film;

a plurality of first leads having end faces exposed on
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being electroplated and connected with one of said external
electrodes, and said first leads being formed so that at least
said exposed end faces are arranged in a mutually dispersed
fashion;

a plurality of second leads having end portions
protruding into said device hole, each of said second leads
being electroplated and connected with one of said external
electrodes; and

a semiconductor element connected with said end portions

of said second leads in said device hole.

4. The semiconductor device as defined in claim 3,
wherein said first leads are arranged with approximately

equal spacing.

5. A method of making a semiconductor device,

comprising steps of:

providing a film carrier tape having

a plurality of device holes,

a plurality of external electrodes,

a plurality of leads having end portions protrudin§ into
said device holes, each of said leads running through Ane of
said external electrodes,

a plating lead connected with all of said leads, said
leads being electroplated via said plating lead, and

a semiconductor element located in each of said device
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stamping out from said film carrier tape a shape having

a cut in a region in which said leads are formed.

6. The method of making a semiconductor device as
defined in claim 5,
wherein said leads are formed to gather at a plurality

of points.

7. A film carrier tape comprising:

portions defining a plurality of device holes;

a plurality of external electrodes;

a plurality of leads having end portions protruding into
said device holes, each of said leads running through one of
said external electrodes; and

a plating lead connected with all of said leads;

said leads being electroplated via said plating lead, and
said leads being formed to be arranged in a mutually dispersed
fashion in a region between said external electrodes and said

plating lead.

8. The film carrier tape as defined in claim 7,
wherein said leads are arranged with approximately equal

spacing.

9. A circuit board on which are mounted a
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