FI LM CARRI ER TAPE AND SEM CONDUCTOR DEVI CE, METHOD OF MAKI NG THE SAME AND
Cl RCU T BOARD Technical Field The invention relates to a sem conductor
device and a 5 nmet hod of making the same, a circuit board, and also a
filmcarrier tape and, in particular, to a filmcarrier tape and

seni conduct 18 ?RﬁRY‘@ﬁr?AIBE ﬁnpé‘ﬁﬁi‘éﬁngbé?ghsggggéé tﬂg‘rﬂ@c%pmikfﬁa a

met hod of ma he sanme, and a clrcul oar roun

| f hi gh-dens t 1 C tor devices is to continue, bare-chip
nount i ng mouT%¥b€R$EeéﬁB éiﬁé@ﬂi,éﬁﬁkﬁity assurance and handling are
difficult in the bare chip state. A packaging nethod called CSP (chip
scal e/ si ze package) has been devel oped to provides a package that has a

si ze when 15 packaged that is close to the chip size. This CSP type of
sem conduct oTegeni €£1 "epe Pgen devel oped in various forns; in one of them a
flexi ble substrate is provided on an active surface side of a sem conductor

chip and a pIuraI a t es,_ar t .flexible
substrate. b@%h?EH§§E§§ﬂ1 gﬁ&&%tor‘ﬁe%l §m1gﬂgﬁgQ38fn e%ﬂ%&x? e§
are prayide Nt h t enlc t,d not
have tﬁg oﬂ?%?ﬁ@%a%i fia gﬁaegﬁgn g@%tmé} fro q{ﬁﬁﬂgﬁhe%§H$P§E§§ of??E%
package ltSGdésrﬁ@rlﬂa@eﬁfﬁhdﬂuﬂﬂ paeticular, to a film carrier tape and
semiconductor device wherein the package size is close to the

chip size,'a method of making the same, and a circuit board.

Background Art

10 IT high-density mounting of semiconductor devices is to
continue, bare-chip mounting would be ideal. However, quality
assurance and handling are difficult in the bare chip state.
A packaging method called CSP (chip scaTe/size package) has
been developed to provides a package that has a size when

15 packaged that is close to the chip size. This CSP type of
semiconductor device has been developed in various forms; in
one of them, a flexible substrate is provided on an active
surface side of a semiconductor chip and a plurality of
external electrodes are formed on that flexible substrate.

20 wWith this semiconductor device, the external electrodes are
provided within the area of the semiconductor chip, so that it
does not have the "outer 1leads" that extend outward from the
side surfaces of the package itself, as in a QFP (quad flat

package) or TCP (tape carrier package), for example.

25 In a CSP type of semiconductor device that uses a
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package) or TCP (tape carrier package), for exanple. 25 In a CSP

t.ype of sem conductor device that wuses a flexi ble substrate, it is
known to inject resin between the active surface of the sem conductor chip
and the flexible substrate to absorb thermal stresses, as disclosed in, for

exanpl e, Int ' | P ' ti 9 . . i
XA e | TR LR 6 L YEORABRR Do, Snsees, reniEB Slenn 14 0
s injected Ret\Rens | if, S&MoeoNdet %ém?@bﬁd@ﬁf'o?h%hfﬂpexé% etREPSHATA ®1d N
ot her words, 1 nto a cranped regi on between the other conponents, and thus

it is easy fsubsdiratedito babbbes) the rmanaist tewyedi n.asf dibeloddd inshoidrd
happen, the air (air bubbles) could expand at high tenperatures and under

hi gh huni di texampdiesi Mg teraakiiona 1l Pubd igiadd ofi MISGUIABES .st op the resin
fromflow ng out from between the sem conductor chip and the flexible

substrgte. The | nGRREN Wagrdgussefl f 1 cUdeled Oogelye dureirPotRelIresin

described 1 problens and its objective is to provide a filmcarrier tape
and a seni capdeeitdrordeviee, examptieqd tHe makship tite $miected bediweeni tthe

board, wherein resin is readily injected in a favorable state between the
seni conduct arendidomductor chip and the flexible substrate, in other words,
into a cramped region between the other components, and thus
it is easy for air (air bubbles) to remain therein. If that
10 should happen, the air (air bubbles) could expand at high
temperatures and under high humidity, causing cracking. It is
also difficult to stop the resin from flowing out from between

the semiconductor chip and the flexible substrate.

The invention was devised in order to solve the above

15 described 1 problems and its objective is to provide a film
carrier tape and a semiconductor device, a method of making

the same and a circuit board, wherein resin is readily
injected in a favorable state between the semiconductor chip

and the flexible substrate.

a0 Disclosure of Invention
(1)The method of making a semiconductor device in accordance

with the invention comprises:

a step of disposing a flexible substrate having a
plurality of connection leads and a plurality of holes above

25 a semiconductor chip to form a gap; and
a step of injecting resin into the gap through at least

e



and the flexible substrate. 20 Di scl osure of Invention (1) The net hod of
nmaki ng a sem conductor device in accordance with the invention conprises: a
step of disposing a flexible substrate having a plurality of connection

| eads and a plurality of holes above 25 a sem conductor chip to forma

gap, and a séﬁgiQF tR8 881 88 wfrPi e & vfﬁgsg?P kPG “gﬁ ?&aé??éhg;ggftpﬁone

of the hol es e rehoving alr froma one O e Fémain e

holes. Wth thgainyeptéPninéfnoessn is injected between the sem conduct or
chip and the flexible substrate to forma resin 5 seal, air escapes from
a hole making it difficult for air to remain.n the. resin.. This mak It
possi bl e to obt ai‘ﬂ1 ghs he(io]r'rb\{ﬁrﬁ)}on’ dé\(fji &% that ® i’QJel“r&leg b?%’ﬁ%l gﬁeat
hi gh tenper ' ] i (A al Hgy} i h =Qul d
be nodi fi edaé%%ﬁé?ﬁggcngeéhm gg'h&;{ﬁieéi #%O)V(ebgl)e ggjonpr?éggmlba?géémﬁ%r g?s‘fﬂ
hole Jocatggalataspbeseapes! fyomhg KeNEemaringhetsamrr¢opdvet eorchiip; tand

remain in the resin. This makes it possible to obtain a
semiconductor device that is more reliable at high

temperatures and under high humidity.
(2)The above making method could be modified such that:

10 the holes comprise a central hole located at

substantially the center of the semiconductor chip; and
the resin is injected through the central hole.
(3)The above making method could be modified such that:

the flexible substrate is larger than the semiconductor

15 chip;

the holes comprise a bonding hole formed above electrodes

of the semiconductor chip; and
the making method further comprises:

a step of connecting the connection Tleads and the

20 electrodes through the bonding hole; and

a step of injecting the resin through the bonding hole
onto an active surface comprising the connected electrodes of

the semiconductor chip.
(4)The above making method could be modified such that:

25 there is a time difference between the injection of the
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the resin is injected through the central hole. (3)The above maki ng net hod
coul d be nodified such that: the flexible substrate is |arger than the

sem conductor 15 chip; the holes conprise a bonding hole fornmed above
el ectrodes of the sem conductor chip; and the maki ng nethod further

ol oot roaes (FPREER AR Qb AR AR A1 SRS of g oteain

t hrough t he i e n i ve surface conprising the connected
el ectrodes ofﬁﬁﬁgggegﬁéoggﬂg?gg gﬁf%f (4) The above meki ng net hod coul d be

nmodi fied suc at: 25 . there is a ti di fference between the

i nj ection of?§&£h93@b°Ver@%*h"?HP%&@%dtﬁ%UngE?aWOQB teanduehethdaf ection of
the resin through the bonding hole. (5)The above maki ng net hod coul d be
nodi fi ed such thathethel&sl eenpbhse i s e &8 imes topn oygpihed eh dloe medr abovabane

an 5 end portion of the sem conductor chip; and
5 end portion of the semiconductor chip; and

the resin-stopping hole stops the spreading of resin

injected into the gap.
(6)The above making method could be modified such that:

the resin-stopping hole has a rectangular shape, one

10 inner peripheral edge thereof is located outward of an outer
peripheral edge of the semiconductor chip, and another edge
opposite to the one inner peripheral edge is l1ocated inward of

the outer peripheral edge of the semiconductor chip.
(7)The above making method could be modified such that:

15 the resin-stopping hole is formed above the electrodes of
the semiconductor chip, and the connection 1leads and the

electrodes are connected through the resin-stopping hole.
(8)The above making method could be modified such that:

part of the film carrier tape is used as the flexible
'20 substrate; and the making method comprises the step of
separating the film carrier tape into an individual piece,

after the resin is injected.

(9)The above making method could comprise the step of forming

the film carrier tape.

25 (10)With the above making method, the step of forming the film

carrier tape could comprise;
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the resin-stopping hole stops the spreading of resin injected into the gap.
(6)The above nmaki ng net hod could be nodified such that: the resin-stopping
hol e has a rectangul ar shape, one 10 i nner peripheral edge thereof is

| ocat ed outward of an outer peripheral edge of the sem conductor chip, and

ahot her edge opposite to the one.nner peripheral edge, is |ocated,inward of
the outer periphePalSERyeCds FHE %or?(ﬁ’u”éjt?‘&re”é’tﬁ pPaCLEWFrrI’}eOQb(ﬁ/ef Ri i

met hod coul dc?ﬁnre”&qi fﬂoﬁ%&ﬁ‘é?h ihhat :coqe'@].ucti o sthl® A9 %’ﬁ%?%gicgbg)ﬁ%?tﬁ.&ns

formed above e el ect es of the’s conductor chip, and t ction

| eads and t hqgglacCoP@@s tae b§O AP 1Lty ¥EN dohdcaSildh PoHtRiohs Frthed

(8) The above meking nethod could be nodified such that: part of the film
carrier tapewiighised Fggtibe ftloediebls@ad@d irsuledtimgt & platdng Neadreiormed
met hod conprises the step of separating the filmcarrier tape into an
i ndi vi dbial pioade,idaf ttdre t hesirsseailedi megdvad. Jrd) Tae repoesendRithyendicasd

coul d conprise the step of tornin% the filmcarrier tape. 25 (10)Wth
the above maRirRY1fedn&Xtentdng: £508% ther Bildd e Eadmangy Gognected @dulad

COMPrise; -45ntersection portion to any one of the connection leads;

a step of electroplating the conductive pattern through

the plating leads; and

10 ‘a step of punching out the connection portions and the

intersection portion.
(11)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out at the same time.
15 (12)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out one by one.

(13)The method of making a film carrier tape in accordance

with the invention comprises:

20 a step of forming a conductive pattern on a film to
connect together in a conductive state all of: connection
leads connected by a plurality of connection portions formed
within a region to be sealed in resin, a plating lead formed
outside the resin-sealed region, and a representative lead

25 provided extending from the plating lead and connected at an

intersection portion to any one the connection leads;
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a step of formng a conductive pattern on a filmto connect together in a
conductive state all of the connection |eads connected by a plurality of
connection portions forned within a region to be sealed in resin, a plating
| ead formed 5 outside the resin-sealed region, and a representative | ead

provi ded extending fromthe plaiing. |l gad apd connected at LpLe {]
poréion.to any odg %?eﬁH%Pc%ﬂ%%£E9€hafb%%sfh% GoR “8?1%$eB$£B%Fétfﬁ§89ﬁ@n
conductive p e u he ating leads; and 10 a step of
punchi ng put€$%eﬁﬂ%ﬁﬂﬁ£tﬁ%%époﬁﬁ¢ons and the intersection portion.p(ll)The
above maki ng nmet hod coul d be nodified such that: the connectjon pgﬁéigﬁg

and the intersectdodteprof oRUBEBTPEN MY TR GAPRART WhePQF HiONS 5

(12) The above ki ng, met hod coul d be nodified such that: the connection
portions and1TE€r$%$E}%%c?96 1®%rtion are punched out one by one. (13)The
met hod of making a filmcarrier tape in accordance with the invention
conpri ses: 20 With dhst epn#ntiomi ngfa residuci s vd nggcitedn untwean | #heo
connect together in a conductive state ?lH of . _connection .
semiconductor chip and the film carrier tape to form a resin
seal, air escapes from a hole making it difficult for air to
remain in the resin. This makes it possible to fabricate a
semiconductor device with an improved reliability at high

10 temperatures and high humidity.

(14)The above making method could comprise a step of forming
a central hole in the film located substantially at a center

of the semiconductor chip.

(15)The above making method could comprise a step of forming
15 a bonding hole in the film located above electrodes of the

semiconductor chip.

(16)The above making method could comprise a step of forming
a resin-stopping hole in the film located above an end portion

of the semiconductor chip.
20 (17)The above making method could be modified such that:

the connection portions and the intersection portion are

punched out at the same time.
(18)The above making method could be modified such that:

the connection portions and the intersection portion are

25 punched out one by one.

The semiconductor device in accordance with the invention
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| eads connected by a plurality of connection portions forned within a
region to be sealed in resin, a plating |lead forned outside the

resin-seal ed region, and a representative |ead 25 provi ded extendi ng
fromthe plating | ead and connected at an intersection portion to any one

t he connection |eads: -5- a step of electroplating the conductive
pattern through tﬁQmBFd§eﬁg | ead; and a step of punching out the connection
portions and the intersection portion. 5 Wth the invention, if
resin is injectedabsemdeandne toenichdpdbevdngciai p lamd ltitty bﬁleﬂeamwodestape
to forma resin seal, air escapes froma hole making it difficult -for air

toremain in the ta%ﬂ@mﬂihb%ﬂ@%@ﬁa'tb P@éétéheaﬁ@véa&ﬁdcﬂﬁgr‘?e&%ﬁ‘ﬂp o or
device with an inproved reliability at high 10 tenperatures and hig

hum dity. (14pmhaaahum¢omakhmg\meﬂh@dpcedbMecmmpeds@1@t&ﬁ@n)tﬁeﬁabetwu;na
central hole in the filmlocated substantially at a center of the

seni condluct oBadNi §.1exib)yensulisdva teakioNg nge@ndd usadlid ycofphodesa step of
form ng

pad portions formed on said flexible substrate and

conpected to said electrodes; and

resin located between said semiconductor chip and said
flexible substrate for sealing a surface of said semiconductor

10 chip having said electrodes.

(19)With the invention, the flexible substrate has holes
formed therein so that water steam can escape from the holes
in a reflow step, even if air is 1incorporated within the

resin.

15 (20)The circuit board in accordance with the invention, the
above semiconductor device is mounted thereon and connected

electrically thereto through the pad portions.

(21)The invention, a film carrier tape used for a resin-sealed

type semiconductor device, comprises:

20 pad portions on which external electrodes are formed,

within a region to be sealed in resin;

a plurality of connection leads disposed within a region
to be sealed in resin, for connecting each of the external
electrodes to each of the electrodes of the semiconductor

25 chip;

at least one plating Tead formed outside the resin-sealed
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15 a bonding hole in the filmlocated above el ectrodes of the
sem conduct or chip. (16) The above maki ng nmethod coul d conprise a step of
formng a resin-stopping hole in the filmlocated above an end portion of
t he, sem conductor chip. 20 (17) The above naki ng nmethod coul d be nodified
slch that: tgﬁgqg%ne%5i n portions and the intersection portion are punched
out at the s I e 18) The above maki ng net hod coul d be nodified such
that: the connection portions and the intersection portion are 25
punched out one by ofiePrggensativendieddr tomatk ifroaccthdanebating tlead
I nvention -6- conqrises:.a S niionductor chip having a plurality of
el ectrodes; &OMAELSHITDEs F9G108 &0 BLaSER 1850VE 488 Qi Whed&iinch sai d
sem conductor chip with a predeterm ned di stance therebetween, 5 sai d
flexible substrata Havlengia flormeld tlyy opuhochésg @ad @orcbhoes tfionmga roni cgai d
fl exi bl e substrate and connected to said el ectrodes; and

5 between one another of the connection 1leads and an

intersection portion between the representative lead and any

one of the connection leads.
(22)The above film carrier tape could comprise:

a central hole formed in a region corresponding to

10 substantially a center of a semiconductor chip.
(23)The above film carrier tape could comprise:

a bonding hole formed in a region corresponding to above

the electrodes of the semiconductor chip.
(24)The above film carrier tape could comprise:

15 a resin-stopping hole formed in a region corresponding to

above an end portion of the semiconductor chip.

Brief Description of Drawings

Fig. 1 is a view illustrating the method of making a
semiconductor device in accordance with'the embodiment; Fig.

20 2 is a view illustrating the method of making a semiconductor
device in accordance with fhe embodiment; Fig..3 is a view
illustrating the method of making a semiconductor device in
accordance with the embodiment; Figs. 4A and 4B are views
illustrating the method of making a semiconductor device in

2 accordance with the embodiment; Figs. 5A and 5B are views
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resin | ocated between said seni conduct or chip and said flexible substrate
for" sealing a surface of said sem conductor 10 chi p having said

el ectrodes. (19)Wth the invention, the flexible substrate has hol es forned
therein so that water steamcan escape fromthe holes in a reflow step,
even if air i.g_ incorpaorated within the resin. 15 . 20) The, circuit hoard
in accordancéﬁ\lﬁuﬁﬁ rla&é nign\)’é"rﬁ‘iaotﬂ,o”teheo%bgsg §§\%’5°é’dﬁ@&5t5ora%v'fb%- i 8 mSurkt ed
t hereon and ect rically. et Q1 u t ad port. ons

(21) The | nve&ﬁlggln_,j‘gﬂﬁeﬂlrﬁﬂcttcgtq?i%rxﬁgggﬁgsg)gaf%f (gx]r‘ggfﬁﬁsgarsee _1t uctor
sem conduct 0fyeds KeCha deOTR a28BTdBfce with tARd iAvENABH 8 HBUAReR:! ernal
el ectrodes are forned, within a region to be sealed in resin; a plurality
of connection | eads di sposed within a region to be sealed in resin, for
connecting each of the external electrodes to each of the el ectrodes of the

sem conduct or 25 chip; at least one plating lead fornmed outside the
resi n- seal ed Best Mode for Carrying Out the Invention

5 A preferred embodiment of the invention is described

below with reference to the accompanying drawings.

Figs. 1 to 4B are views illustrating steps in the
fabrication of a semiconductor device in accordance with the
embodiment. More specifically, Fig. 1 shows a step in which a

10 predetermined conductive pattern has been formed on a film,
Fig. 2 shows a step of forming a desired circuit, in other
words, a wiring pattern, by punching out part of the
conductive pattern, and Fig. 3 shows a step of performing
resin sealing with the film disposed over the semiconductor

15 chip. Finally, Figs. 4A and 4B show states after resin
sealing. Note that Figs. 1 to 3 show only one circuit portion
(a location that will ultimately be equivalent to one wiring
pattern), but in fact the same circuit is formed repeatedly on

a long, thin piece of film.

20 In Fig. 1, five rectangular holes 11 to 15 are formed in
a piece of film 10, and a conductive pattern 20 is formed
thereon. In this case, a tape material formed of a resin such
as a po]yimide; polyester, glass epoxy, or BT resin is used
for the film 10. A material that has electrically insulating

25 properties and is also flexible is used for the film 10. The

conductive pattern 20 comprises pad portions 22, connection
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reglon and a representative lead formed fromthe plating | ead towards the
region to be sealed in resin; wherein: a hole is forned by punching at a
connection portion 5 between one another of the connection I eads
and; an intersection portion between the representative |ead and any one of

t he connect i n | eads above filmcarrier tape coul d conprj se:
central hole P@rdﬁeg4|: gﬁgr%gﬁ)}f’%ow%c?@dl N@tteo het theupad pantians a'-’2

Corprf sa: a S0Ra YT b o'y hEackn & oty (e R LLERM ndepbPhmsiBrnane
el ectrodes Ofcohﬁﬁc%‘?%coﬁg't'?é% C3y p- 1,{}24}1T$0r megéle did MG hShet 208 & uI d

conpri se: a resin-stoppl ng in a region correspon

to above an @nécwmlaqnyot:ohhacw%copdtd@h@r €8t 218w et 1 e Jivin qratféfr
Drawings Fig. 1 is a viewillustrating the method of making a sem conduct or

devi ce bn acoortdanoei ming pattenbodédndst . dafiimed0to b dssaimcéwfrom the
illustrating the nethod of naking a sem conductor device in accordance with

t he embodi nefONdECEive pgtae\me@%m ensh rigt eng teke rivx mbd cbf ameldinegid has

Z$g13?232ct0% dev?%?mb a%corq%%% é&%ﬂ%e%h%r% %%Ht f}omf% e 6%%d%%%1%%

pattern 20 (a state which is intended to be comp]ete]y

conductive). The conductive pattern 20 is formed by a process

10 such as the etching of a conductive foil formed of copper or

the 1ike. The pad portions 22 are places used for connections

to external components such as a mounting circuit board, and

means such as balls of solder are provided on these pad

portions as connection members. The connection leads 24 are

15 designed to connect the pad portions 22 electrically to

electrodes 38 of a semiconductor chip 36 (see Fig. 3), and its

end 1is a freé end before the semiconductor chip 36 is

connected. After the connection to the electrodes 38 of the

semiconductor chip 36, the connection leads 24, which have

20 their free ends, are fixed to the electrodes 38 of the

semiconductor chip 36, and so of course can no Tlonger be

considered to have free ends. The connection leads 24 are

connected to the plating leads 26. The plating leads 26 are

designed to facilitate the electroplating of the conductive

25 pattern 20, and one of these plating Teads 26 is connected

electrically to the other of the plating leads 26 by the

connection leads 24 and the pad portions 22. In this example,

a plurality of connection leads 24 are connected together

electrically in a bundled state at one 1location, which is
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illustrating the method of making a sem conductor device in 25
actordance with the enbodi ment; Figs. 5A and 5B are views -8-
illustrating variations on the enmbodinent; and Fig. 6 is a view
illustrating a circuit board on which a sem conductor device made in
acCordance with the invention is nounted, Best Mde for Carr

Ibn?/ent i pPhS cofnnecte_qA T ang ¢y Rl #EM9 o1 e3¢ ?%ve%?f%nsgﬁi"ggﬁl%%ﬁggd
el ow w . ' | ' '
1 ust rat ot s THEhe T o BARBEET B GPalbeld annu il i fodfifEr 4he"
accor dance ' . hfi I ' -hqu :
which a 10 Vﬂ&@%&&%tﬁ%‘%ﬁt&%%&&%{ ?\?gpgg”gﬁé h'?grgéeéebnngaotf‘ned g%d??ﬁ %]n
Fig. 2 showsifhsiBP Bnicsadot@ 6iesi 6dtIsé rSlating N1 GAGST 28\0r Tisi s amedris ng

pattern, by punchi'ng out part of the conductive pattern, and Fig. 3 shows a
step ofs per fenat nphée etbhadealumbg rmiath et Tng nl dadpoléd isvdregshethan the

sem conductor 15 chip. Finally, Figs. 4A and 4B show states after
‘resin seal i mptabt eunther Fods. cannecBiemoweadsy dde Wheruitheor aren ¢ach
| ocation that will _ ultimtely be equi val i

electrically independent. I?nttﬁg Orgégurgg%%ected to this
plating lead 26 1is only a single répresentative lead 25
instead of a configuration in which each of the connection
10 leads 24 is connected to the corresponding plating leads 26,
as in this embodiment, a structure is formed in which the
signal 1ines are not exposed ét the outer ends of the
semiconductor device (semiconductor package), making it
possible to prevent the contamination that would otherwise
15 occur at the outer ends of the semiconductor package, which
tend to become dirty. This has various advantages, such as
making it possible to prevent any deterioration in the
moisture-proofing reliability of the semiconductor device and
improving the reliability of the semiconductor package. When
20 bundling the connection leads 24, it is necessary to consider
the most effective bundiing method. When the pad portions 22
are disposed in a matrix form, as in this example, it is
preferable that connection portions 28 that form the points at
which the connection leads 24 are bundled together (intersec-
25 tion points) are located in such a manner that they are as
equidisfant as possible from the pad portions 22. This is to
make it possible to increase the distance between adjacent
signal 1ines (the distance between each cut connection portion

28 and the neighboring pad portion 22) and thus improve the
_11_



pattern), but in fact the sanme circuit is forned repeatedly on a long, thin
pi.ece of film 20 In Fig. 1, five rectangular holes 11 to 15 are
formed in a piece of film10, and a conductive pattern 20 is forned
thereon. In this case, a tape material fornmed of a resin such as a
polyi m de, polyester, glass epoxy, or BT resin is used for the film10. A
mat eri al thawoﬁﬁ UEPEP Ppééﬂﬁyrﬁﬁéépéﬂﬂﬁy-ZS properties and is al so

flexible is used for the film10. The conductive pattern 20 conprises pad
portions 22, conn&bei wonnedras 2dadan®4$l andngtHeagad26GoMoitong h2ag tahre
pad portions 22, the connection |eads 24, and the Plating.leads 26 of the
conductive pAffBEA ab iacakiegnsawetAin alresikeseadled Ietan XAl [as shown

34 1's def i nedft 6 e dsdNibrle i HEGolRRRE | 76 &Pt SPAMS, Sind Oatd cient e
conduct Tve pRLEiHe" Be P SqEfoq g 87 I MO ER RSOy it
The otchi ng ohoa eondroi el e: f6 [ooRahEro LLABEIeY) 2, RoPPrIRatloxteTsel &

portions 22 sfeckrades wied formexpneecthenpad portions 22. For example,

solder balls 44 as shown in Fig. 4B are used for these

external electrodes. The connection leads 24 are formed to

10 . protrude into an apertdre region on the inner side of each of

the rectangular holes 11 and 15. The tips thereof are free

ends within the aperture portion. Note that the connection

leads 24 appear as free ends in this example, but it is not

absolutely necessary for them to be free ends; they could

15 extend along themselves beyond the rectangular holes 11 and

15, up to the film 10.

Gold plating is performed on the conductive pattern 20
with plating electrodes (not shown in the figure) that are
connected to the plating leads 26. Note that various other

20 kinds of plating than gold plating, such as by tin or solder,

could be performed.

The conductive pattern 20 has connection portions (bundle
points or intersection points) 28, at which a plurality of
connection leads 24 are mutually connected, and an intersec-

25 tion portions 30 where connection 1leads 24 and onhe
representative lead 25 eXtending from the plating Tead 26 are
connected. What is provided to bundle them into the single

representative leads 25 is the intersection portions 30 and
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to external conmponents such as a nmounting circuit board, and neans such as
bal'ls of solder are provided on these pad portions as connecti on nmenbers.

The connection | eads 24 are 15 designed to connect the pad portions
22 _electrically to electrodes 38 of a sem conductor chip 36 (see Fig. 3),

and its end i free eQd g%for t he sem conductar chip 36 i s connected.

After the coltNel COANES thdNeMedOrodts 38 tor Set 19BPAIan 30 4 PUssla he
ti I : ' 2 [ f d fixed ta th

cl'ectrodes 8NP he oESh SSRREE TP Rel 1gne A8 gTHr onnicd iom s fiaor

b id t i -

the plating [oage e ERLEReBet TDR B hise S e f0pd  fcMiTAThe ke

el ectropl at i ngsoh-sbaleanduatiore Sown pat Fagn 20, ARt enenef phBesAgPinals Ng
| eads 26 is connected electrically to the other of the plating Ieags 26 by

t he conhecti baeheadse r2forameli f hetpad morinenitsi??. porthoasexa@®l eand the
plurality of connection |eads 24 are connected together electrically in a

bundl ed st at @N&ereaetNoPatRI 1046 cB0i arei@unchesbnaett 40 tabiaien od tfidm

plating lead%a%?iepb%gpgpggiﬁ£5$%éyé wiring pattern 34. A total number of

holes 29 and 31 formed by punching out the connection portions

28 and the intersection portions 30 is 1eés than the total

10 number of connection leads 24. This is achieved by bundling

together the connection Teads 24. It 1is preferable that a

plurality of connection leads 24 are formed at the same time

by using the connection portions 28 and the intersection

portions 30 as punch-out locations and by punching out the

15 portions.

Either all of the pad portions 22 could be formed to be
electrically functional, or special regions could be formed as
dummy pad portions 23a and 23b, as shown in Fig. 2. In such a
case, a pad portion 23a close to a central region is easily

20 made to be a dummy because it is difficult to lead out its
wire. On the other hand, if a pad portion 23b located at a
corner is used actively as a dummy pad, the corners, which are
most stréss—prone, can be made free, enabling a configuration

that aids stress relief.

25 The film carrier tape 32 is then disposed above the
semiconductor chip 36 so as to overlay the semiconductor chip
36 with a predetermined gap therebetween, as shown in Fig. 3.

To describe this embodiment in more detail, the film carrier

_13_



a plurality of connection |eads 24 are bundl ed toget her and connected
electrically, and only one representative lead 25 is finally connected to
one of the plating |leads 26. This neans 5 that the total nunber of
plating leads 26 is |l ess than the total nunmber of connection |eads 24 when
théy are each electrically inde endeﬂtl connect ed

r

| d f h
(S plati ngtRRD 2 S arohnged Saghe AR ihak Shosd oFs Sigesead hea
| . R ot i
o the corr cupblfMTerEE oY SsagrBerogEtsq ythin AT RetAneR 18P ABTEEC
is formed inphipgQ te ah@Nal onddieSedbBsnotherdredral ddifedtiic’d $OPENEF

the sem conductor device (sem conductor package), making 1t possible

to prevent thewgedt tivanatheninhatr sdded @fhethd seecdfangulwcuiorést h2 ander
ends of the sem conductor package, which tend to becone dirty. This has

vari ouss advaht aghs, thsig rcase nailieng datangisliant éalespridvamd 4y adet esedr asi on
in the noisture-proofing reliability of the sem conductaor device and
i nprovi ng t ROTes it 1GARNeRt e tehiseFHRRNAUC todc g 3BhdR 2be CORQNAGTI ng
the connectipn | eads,K 2 it is, necessa o _cpnsider. the ffecti
bundl i ng et hb! tAZ14e’ &é’d%BSrt?iﬁ‘%{gﬁé%ﬁe&gi%”g d*ﬁ‘@%ﬁﬁ?i’@f BﬁF as
in this exa e, hiq} f C ti yalal g ¥ a o] t he
poi nts at mﬂ?chagge]égﬁﬁégtﬁgﬁnﬁ@aggééﬁ g?is UngFéQQtgggsﬁeﬁ§2%%tg?éegﬁb
advantage of positioning the semiconductor chip 36 in a simple
10 manner, even when the semiconductor chip 36 is covered by the

film carrier tape 32.

To ensure a predetermined gap between an active surface

36a of the semiconductor chip 36 and the fiim carrier tape 32,

a gap-maintaining material 40 could be placed between the

15 active surface 36a of the semiconductor chip 36 and the film

carrier tape 32, as shown in Fig. 4B.

A plurality of electrodes 38 of the semiconductor chip
36 could be bonded to a plurality of connection leads 24 in

either a single batch or each electrode 38 individually.

20 Resin 42 is then injected into the gap between the
semiconductor chip 36 and the film carrier tape 32, as shown
in Figs. 4A and 4B. More specifica]ly,' the resin 42  is
injected through the rectangular holes 11 and 15 to form a
seal around the electrodes 38. The resin 42 is also injected

25 through the central rectangular hole 13 to form a resin layer
between the semiconductor chip 36 and the film carrier tape
32. In the process of injecting resin, various embodiments can

be adopted, regarding control of time for the injection from

~14-



25 tion points) are |located in such a manner that they are as
equi di stant as possible fromthe pad portions 22. This is to nake it

possi ble to increase the di stance between adjacent signal |ines (the

di stance between each cut connection portion 28 and the nei ghbori ng pad
portion 22) and thus, inprove the -11- nDisturE%froofing reliability. The
connection | d8@8s PR BARE Fhe OfadtRyr t i heCc bpodes neld atfnogt athensakitedi n
a resin-sealed.region 27, .as shown.in_Fig. 3,  _and the plating |leads 26 are
formed at I odgiMdsheols3§y atad i s ctine s1aBly Sdfufdi3bedisgiectich
speci fi cal |yaQut $h8 AN ot SRET EAT AENif O aBiY£aTH onNot find N
external electrodes are fornmed on the pad portions 22. For exanpl e, Solder

ball's 44 as s@ayeing the. iAPeatFoHSEHMEOrOANERE CIAEF Mind] atd aFiec thith
connection | eads 24 are forned to 10 protrude into an aperture region on

the i nngr sidatof datfiecoéntheportiamgulwaittholaes tiheandags. cdlredt ips tduerecof
are free ends within the aperture portion. Note that the connection | eads
24 appear asperd@hendsTiimsthiay exempeesfbustit Pas ticulapdyl utcantaeteddgsdry
for themto Q%jLE%?o%nﬁ%st%ﬁ@’éﬁ%ﬁﬁ%agé of making it possible to ensure
that the process of injecting underfill, which is necessary
for ensuring reliability during flip-chip mounting, for
10 example, is performed accurately, by filling the peripheral
portions after resin has been reliably filled between the
semiconductor chip 36 and the film carrier tape 32 has been

reliably filled.

This layer formed by the resin 42 is designed to absorb
15 -+ thermal stresses due to the difference in coefficients of
thermal expansion between the semiconductor chip 36 and the
film carrier tape 32 and, at the same time, protect the active
surface 36a containing the electrodes 38 of the semiconductor

chip 36.

20 In the embodiment, a plurality of holes 29 and 31 are
formed in the region of the film carrier tape 32 filled by the
resin 42 so that air can escape therethrough. The resin layer
formed by the resin 42, in other words, the gap between the
active surface 36a of the semiconductor chip 36 and the film

25 carrier tape 32, makes it difficult for air (air bubbles) to
remain, achieving ré11ability even under conditions of high
temperatures and high humidity. In addition to being used to

allow air to escape, some of the plurality of holes 29 and 31

_15_



15 extend al ong thensel ves beyond the rectangul ar holes 11 and 15, up to
the film10. Gold plating is perfornmed on the conductive pattern 20 with

pl ating el ectrodes (not shown in the figure) that are connected to the
plating |l eads 26. Note that various other 20 ki nds ‘of plating than gold
plating, such as by tin or solder, could be perfornmed. The conductive :
pattern 20 AN cAIfct PEn ¥eedi o ( IMIACL 196 ntBeorrestRr &t i dikgoi HY)

oo AmIATE gl ORI T AT LR
one PSS TR 402023 ephTOhAMs P BIAL R R SBoBic enapie,

| eads 25 isydf@ri 8t8amCEbl @3cRRR! IdNS Wi gH-2 MReir &0
for the intersecEion portion §09t0 bunéﬁgéfhehgist%gﬁ% conﬂﬁcﬁ?gﬁégo§r?gks

28.. They connfet insurpioinig oins odBaandxtbenait boaedt $weh pas ta @rs nd@dabealrdcat ed
within the resin-sealed region shown in Fig. 3. After the plating has 5

been  perforned, ot BEnnEERREAT HBTds P td,Pbsed 38 tHW théhBectangular
holes 11 and 15 are also covered by the resin 42, providing

insulation reliability. In particular, the resin 42 is

injected in a state in which the portions connecting the

10 electrodes 38 and the connection leads 24 are exposed within

the holes, making it possible to visually verify the formation

of the resin layer and thus 1mprqve reliability.

The rectangular holes 12 and 14 also function to prevent

the resin 42 from spreading. In other words; the edges of the

15 longer sides of the semicpnductor chip 36 are located inside

of the rectangular holes 12 and 14, and the inner peripheral

edges of the rectangular holes 12 and 14 are Tocated

thereabove. This ensures that the resin 42 is prevented from

spreading by surface tension at the sides of the semiconductor

20 chip 36 and the inner- peripheral edges of the rectangular
holes 12 and 14.

This makes it possible to perform the final punching-out
at predetermined 1locations, after the resin sealing is

finished, and thus complete the semiconductor device.

25 _ variations on the above described embodiment can be
conceived, as described below. In the above embodiment, the
rectangular holes 11 and 15 on the sides where the electrodes

38 are located are designed to include the electrodes 38 of
_16_



I ntersection portions 30 are punched out to obtain a filmcarrier tape 32
having a wiring pattern 34. A total nunber of holes 29 and 31 forned by
punchi ng out the connection portions 28 and the intersection portions 30 is

| ess than the total 10 nunber of connection |leads 24. This is achieved
by~ bundl i ng together the connection_|eads 2 referabl e that
plurality oft Q%nﬁ@ETQ%MEW%EQE %Q1%r%éfo?ﬂeﬁta?rtﬂgrggne theyeapg BEPMbdﬁﬂe

[ ocat ons. anth by UBlnchi RANGET IR 5 REY, G Y.< tRRT, hgﬂgéﬁ’g@%g i pate
portions 22 weﬂ}{)ftéofﬁsd bRd?RgE S?CttrHeC%énﬁéde}d hfihg $9CshA! the g

g
regi ons coul ornmed as unny pad portions 23a and 23b, shown in

2. In such acomssct fomad dadid | 24, 23owd\ase, t eeatataunalr riegios icouwdasi bg 20
made to be a dummy because it is difficult to |lead out its wire. On the

ot her Hand, pTaceg@alpoide orhe?3bl dorardes &8 @ fcdheeisemd cosddcdori chliip 388 a
dummy pad, the corners, which are npst stress-prone, can be nade free,

enabl i ng a coe QutRn e trhera U idaeds the semigonductor chTre36) i f

t 32 t di b d hi
ver | 2y the GUY AR IO T 50 Gl P eY 910 G AER  BafORcPRLBRdARR: oo

shown in Figr, 3, dR 4655540€11Ni5e§"REY! MEPt et "wHBLRefChBth: ebBEsT bk M he

carrier
rectangular holes would be 1located completely within the

10 region of the semiconductor chip 36 (in other words, the two
opposite sides of each rectangular hole would be complietely
located within the region of the semiconductor chip 36), or
not (in other words, one of the two opposite edge of each
rectangular hole 1is 1located within the region of the

15 semiconductor chip 36, with the other edge being further
outward than the outer periphery of the semiconductor chip
36). It should be noted, however, that it is preferable that
one of the edges of each rectangular hole is located further
outward than the region of the semiconductor chip 36, if the

20 maximum resin-stopping effect is to be obtained. Note also
that, since the rectangular holes are not designed for
bonding, it 1is necessary to use a bonding method that
faciTitates bonding under such conditions, such as a method

using an anisotropic conductive adhesive.

25 The outer peripheral edge of the semiconductor chip 36
was located further inward than the rectangular holes 12 and
14, at the longer edges of the semiconductor chip 36 (the

sides which do not have the electrodes 38), but this
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- 13- tape 32 is arranged in such a manner that shorter edges of the

- sem conductor chip 36 are |ocated within the rectangular holes 11 and 15
and | onger edges thereof are concealed further inward than the inner sides
of the rectangular holes 12 and 5 14. In this case, the rectangul ar

holes 11 and 15, are used as hol es, for ' th ' duct hip 36
to the conne%an?%%r?Eb%% ;Q?SSBOFhBeﬁggQQFg ggﬁégegFSSEécggﬁHgoﬁéugibgr

of posit oni H8 B’ He cAatATENEE Fo16% 1L BRI 1588107 0B rBYYAR0°
when the sem,coRiNCERE $BGROAS olfS t%%vege%ﬁé&hdmf&ﬁ' 44 15 1A08 3R 140
ensure a predeterm ned gap between an active surface gg 0 't%e

seni conduct ofiptdceSsaing thecdnd eandmiingn Ihis2 dddpciont aitRbR8 is
material 40 could be placed-between the 15 active surface 36a of the

sem confduct oa clirfa36é aeprtde 6T hreadomerin aphis2 seds inlgawWhatdver 4Be A
plurality of electrodes 38 of the sem conductor chip 36 could be bonded to
a plurality afraneementohs, eihe 7ASiA &Mashédr shahePt Hhltet otheadeh its

el ectrode 38 (ndivi uallg. ] ) .
viscosity and surface tension, as seen from the film carrier

tape 32, thus achieving tight adhesion between the film

carrier tape 32 and the resin 42.

10 Figs. 5A and 5B are views illustrating a variation on the

above embodiment; which correspond to Figs. 4A and 4B.

In Figs. 5A and 5B, a film carrier tape 50 has connection

leads 54 formed on its side facing an active éurface 52a of a
semiconductor chip 52. The connection leads 54 act as a gap-

15  maintaining material, so that a gap is formed between the film
carrier tape 50 and the active surface 52a. Note that the
connection 1leads 54 are formed to have a thickness of
approximately 15 to 35 um. To ensure the insulation from the
connection leads 54, a passivation film such as a silicon

20 oxide film 56 is formed on the active surface 52a. Resin 58 is
then injected between the film carrier tape 50 and the active
surface 52a, to seal the semiconductor chip 52 in resin. A
plurality of small holes 50a are also formed in the film
carrier tape 50 over the connection leads 54, and solder balls

25 60 are provided through these small holes 50a.

Other details of the structure, such as those of the
rectangular holes 11 to 15 and the holes 29 and 31, are

similar to those of the above embodiment, so further descrip-
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20 Resin 42 is then injected into the gap between the

sefri conductor chip 36 and the filmcarrier tape 32, as shown in Figs. 4A
and 4B. More specifically, the resin 42 is injected through the
rectangul ar holes 11 and 15 to forma seal around the electrodes 38. The
resin 42 is also injected,. 25 . through the central rectangular hole 13 to
forma resint 19 etN®ERQEHS t MR 5E8Y conduct or chip 36 and the filmcarrier
tape 32. In the process of injecting resin, various enbodi mrents can be
adopt ed, regardi nphtenvaoliabfioni sanf achtieve rgiatitliaom éffeotsldto those of
peri phery of the el ectrodes 38 and fromthe center (simultaneously or
\M'ht hf abti ne the)absvaudesssdbedi gmbediimenias Imadditiftrgethd YsRreenthe
the fabrication time hy reducing the injection tinme. On the other hand the
injection 5 fTPrI‘nt"é"'rdliefrfe abe SPor?f o i"svvi‘f odimgnR{pensyges  that gge
done periphery-1]J r ep,f i,rst .4 sRar td oulalr t I r L N gCkoN
has thgg advaé%%é;%égioﬁaﬂ(:é%ggi §4pg£§i b1es$!t’°tosle$sbﬁdpe hgf@tﬁa"ﬁ)'r O(f;}téas{é J(i)$ tb

i njecting undeyfithe highiks19e58883aY tAE BNtEFMBGLY 8hibEbi bbty despnef
flip-chip nmounting, for 10 exanple, is performed accurately, by filling
the periphergbating the surfaces of the connection leads 54 with solder .

resist can be omitted.

In the above embodiments, chips having electrodes formed

10 on two sides were used, but the case where electrodes are
provided on four sides can also be applied. In such a case,
rectangular holes would be provided in four directions on the

tape.

In the example, a configuration in which the external

15 electrodes extend into the semiconductor chiplregion, which is
called a fan-in type, were explained, but the combination of

a fan-in type and a fan-out type to the contrary can be
applied. In such a case, the example can be used for the fan-

in type and the prior art can be used for the fan-out type.

20 | When plating is done in the above embodiments, well-known
non-electrolytic plating methods could be used instead of
electrolytic plating, despite somewhat the increase in
production costs. In addition, the film carrier tape itself is
not l1imited to a three-layer tape of conductive pattern,

25 adhesive, and film, as described in the example; a two-layer
tape wherein the adhesive of the above configuration has been

removed could also be used.
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portions after resin has been reliably filled between the sem conduct or
chtp 36 and the filmcarrier tape 32 has been reliably filled. This |ayer
formed by the resin 42 is designed to absorb 15 thermal stresses due to
the difference in coefficients of thermal expansion between the

sefm conductor chip,.36 and the fi.lmcarrier tape 32 and, at the s i me,
protect the acti v€1 Sur Packs 38a VA&t o W%tpt%@or@ et FAAEY 138 Qﬁart‘ﬁgﬁ)é on

sem conductor, chip_.36. 2 I .t dj | ural ] h s
35 and 31 ar BT 6h ha SeREREMes sy B e T 4BF Heafod 8 abbYy Fhaathé
the resin 42 h ' n regh The resin | ayer fornmed by
the resin 42?6§%é0 %%?P&ngs?ﬁﬁﬁgpgggbﬁeﬁaeéguﬁEgdéctive surface 36a of the
sem conductor chip 36 and the film 25 carrier tape 32, makes it
difficult for air (air bubbles) to remain, achieving reliability even under
conditions of high tenperatures and high humdity. In addition to being

used to allow air to escape, sone of the plurality of holes 29 and 31 -15-
can also be used for injecting the resin 42, |like the '
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previ ously described rectangular hole. In addition, the hol \
a sem conductor device as finished goods, enable water st ezimﬂmmmmai‘l ”“i
during a high-tenperature reflow step 5 for nounting it an external «
board such as a printed board. The connection | eads 24 exposed within the
rettangul ar holes 11 and 15 are al so covered by the resin 42, providing
insulation reliability. In particular, EhAIMEsin 42 is injected in a state
in which the portions connecting the 10 el ectrodes 38 and the connection
| eads 24 are exposed within the holes, making it possible to visually
verify the fornapLgn of the resin layer and thus inprove reliability. The
rect angul ar hol gs,12 apd I funct : preve by 42
spreading. In oEbéF mogdsﬁégﬁgﬁgddgg 0?9?%@815£f Q%HgggngggggrofdgggEb,
seni conduct ogoRpr PsPRgare |ocated inside of the rectangular holes 12 and
14, and the 1 nner peripheral edges of the rectangular holes 12 and 14 are

I dth b . Thi [ . f
proading by surface t8ndtaR & (ALoerblfe oS LIR HRE At A6 2,
36 and ghe | aRs cBRALBEST Alerft0Cry Ofohe 4 GhBNOWaAY NP E%idPe A8dpdtrathi s
makes it possSible to pertormthe Tinal punching-out at predeterm ned

locations, Ri{ehg AhB1uF8SiRy B€atbRBecitsohi Nealdedanan@otrtidnsodplfdhdnghe
sem conduct or devi ce.

a plurality of holes; and

a step of injecting resin into said gap through at
least one of said holes while removing air from at least one

10 of the remainder of said holes.

2. The method of making a semiconductor device as
defined in claim 1, wherein said holes comprise a central hole
located substantially at a center of said semiconductor chip

and said resin is injected through said central hole.

15 3. The method of making a semiconductor device as

defined in claim 2, wherein:

said flexible substrate is Tlarger than said -

semiconductor chip;

said holes comprise a bonding hole formed above

20 electrodes of said semiconductor chip; and

the method of making a semiconductor device further

comprises:

a step of connecting said connection leads and said

electrodes through said bonding hole; and

25 a step of injecting said resin through said bonding
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25 Variations on the above described enbodi nent
concei ved, as described below. In the above enbodi nent, theﬂM@%ﬂllel" I"I
hol es 11 and 15 on the sides where the el ectrodes 38 are | o M os  *
designed to include the el ectrodes 38 of -16- t he sem conductor chip 36,

In“other words, they are | ded i h t. hat h h
el ect rodes 3@91et%n¥%cani§é§¥b?ﬁ§UE£ﬁ§$ﬁafgﬁgﬁ ggé@ﬁPSBHHE$S£rgéﬁS; %B$Qnd

outsi de the SrbbTE onCrast oY SIRE ! a1 BRI PhpResFRacR o rESadp,, P 20

peri pheral sides of the sem conductor chip 36), if they are formed only for
preventing the reéin fFoen dathed ngf IMmaking R cas®icpnduetarndie s eps

whet h bot h f ) A I

Ym- Chin the 1887 fhegg r&?p“%ﬁ L aBRr B Ehete Tk 4 tide HiTsaTeReimpgLheln.
wo O site.si . |

wehintne ragreRTifn: nf oot idndat Bl P’ et cReieTed hopigs, dle
one of the tW'?lg@??éhtSfeQS?dOT'e%ﬁL‘ﬁfmgﬁggﬂggé\f‘{ihﬁebﬁih§ hetated within the

regi on of the sem conduct or e ot her edge being

further . . .
_ 5. The method of making a semiconductor device as

defined in claim 2, wherein:

said holes comprise a resin-stopping hole formed

10 above an end portion of said semiconductor chip; and

said resin-stopping hole stops the spread of resin

injected into said gap.

6. The method of making a semiconductor device as

defined in claim 5, wherein said resin-stopping hole has a

15 rectangular shape with an inner peripheral edge located
outward of an outer peripheral edge ofisaid semiconductor chip

and with anothef edge opposite to said inner peripheral edge,

said other edge located inward of said outer peripheral edge

of said semiconductor chip.

- 20 7. The method of making a semiconductor device as
defined in claim 6, wherein said resin-stopping hole is formed
above electrodes of said semiconductor chip, and said
connection leads and said electrodes are connected through

said resin-stopping hole.

25 8. The method of making a semiconductor device as

defined in any one of claims 1 to 7, wherein:

_22_



outward than the outer periphery of the sem conductor chip I
bes noted, however, that it is preferable that one of the edaglmfillmimlnllilmll
rectangular hole is |ocated further outward than the region cher mw s =
sem conductor chip-36, if the 20 maxi mum r esi n-st oppi ng effect is to be

obt ai ned. Note also that, since the rectangular holes are not _designed_for
bonding, it is necessaP@r¥dfﬁébfd]ﬂbﬁérﬁéegetﬁBﬁ 1hdsedh@s ﬁ?d@ez]géhaﬂﬁg
under such coq?i{iops, suih as a nethod using an ani sotropic conductive
adhesi ve. stratem@Qut er peri pheral edge of the sem conductor chip 36
was | ocated further inward than the rectangul-ar holes 12 and 14, at the

| onger edges of the sebhedneitRedrotmakidw @ Isendicodsugiiorhdey iget fTuatBer he

el ectrodes 38), but this -17- configuratian QQ%s not necessaril.y , have to
be used. |n GOTRFISES & SToR 9 SeRAABINGAAE 13 HhG214 186uRaPEe | PLoviled

within the regjon. of the. 1 C tQor: chi RS LL.4S not necessary
to coné%der b@%ﬁYh@u?L §h$§g5i8§€€f0§é1§ht %§$s1§ ﬁﬁ?%¢£%¢tain degree of
freedomin this settin?. What ever the arrangenent is, the resin has a shape
of fillet throughits The method of making a semiconductor device as
defined in claim 8, further comprising a step of forming said

film carrier tape.

10. The method of making a semiconductor device as
10 defined in claim 9, wherein said step of forming said film

carrier tape comprises:

a step of forming a conductive pattern on a film to
connect together all of said connection leads, a plating lead
and a representative lead in a conductive state, said

15 connection 1leads connected by a plurality of connection
portions formed within a region to be sealed in resin, said
plating lead formed outside said resin-sealed region, and said
representative lead provided extending from said plating lead
and connected at an intersection portion to any one of said

20 connection Teads;

a step of electroplating said conductive pattern

through said plating lead; and

a step of punching out said connection portions and

said intersection portion.

25 11. The method of making a semiconductor device as
defined in claim 10, wherein said connection portions and said

intersection portion ére punched out at the same time.
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viscosity and surface tension, as seen fromthe filmcarrier
achi eving tight adhesion between the filmcarrier tape 32 an nﬂﬂ W“wm" |I||
10 Figs. 5A and 5B are views illustrating a variation ncthe

enbodi ment,. whi ch correspond to FIgS 4A and 4B. In Figs. 5A and 5B, a film

carrier ta 50 h t 54 f d t, d [
Cur T ace 5on of a b cORBuSINd; BTsInak el cgnnaeni SATIUGASr LAt iCeaas |

darrior tapeisbiind RS v, suﬁﬁg%ﬁﬁ 581 8o he £ OF o VR el st

54 are formegy, {§r§é8€1 tb‘bFE'i‘@ﬁSaPé eﬁéﬁ§una&%' ¥ndSp{opRe.[errlm To

ensure the insulation ron1t e connec lon [ eads 54, a paSS|vat|on fI|ﬁ1$UCh
as a silicon 20 # g An156 is fornedépqmbhe active surface 52a
58 is then inje téﬁ Dbefvl 9ﬂe imak g 4 Féd ehdaPRe SOMPY éséﬂﬂface

52a, to seal the Sen1conductor chip 52 inresin. Aplurality of small holes
50a areb al so forned |natabep|mfntnmm1mg a apen e iwe patdt eganodc@l §n Tmedos
54, and sol der balls 25 are provided through these small hol es 50a.
Ot her detalI@Oﬁme@ﬁetggﬁﬁﬁeﬁré11sQEhcaﬁn?ﬁééénoﬁe@ﬁé:récPéﬁéGPar]ﬁéﬂeénﬂl

to 15 and the hol es ar e S|n1lar t those of the above
enbodi nent, E8PFEFER gtaggc eﬁd Wy_a conductive state, said cohnection

leads connected by a plurality of connection portions formed
within a region to be sealed in resin, said plating Tlead
10 formed outside said resin-sealed region, and said
representative lead provided extending from said plating lead
and connected at an intersection portion to any one of said

connection leads;

a step of electroplating said conductive pattern

15 through said plating lead; and

a step of punching out said connection portions and

said intersection portion.

14. The method of making a'film carrier tape as defined
in claim 13, further comprising a step of forming a central
20 hole in said film located substantially at a center of a

semiconductor chip.

15. The method of making a film carrier tape as defined
in claim 14, further comprising a step of forming a bonding
ho1é in said film Tlocated above electrodes of said

25 semiconductor chip.

16. The method of making a film carrier tape as defined

in claim 15, further comprising a step of forming a resin-

-24—



tion thereof

Is omtted. This variation can achieve simlar .
t hose of the above described enbodiment. In addition, the u33| mw "“I“!u "|“|
carrier tape 50 of this enbodi nent ensures that the 5 connectd on

54 are disposed below the film that is to say, the filmis located at the

out er nost si
54 with sold
havi ng el ect

el ectrodes aPr@!

rect angul ar

t he sem cond
expl ai ned, bl
contrary can
fan- in“type
When pl ating

10

15

20

25

de, sQ a step of coatin the surfaces of the connection |eads
sfopeingt hedg & A td efii IMnTpRatRALARO¥RH AN M sPOERipR of

rOdgfﬁéﬁéggﬂgﬁgFBErgﬁ' wo sides were used, but the case where

08 oy coRg! ot | G A 1an- T8 1Fne yﬁaré?atﬁaﬁm copBecs ipne

o857 §0rdf FL Ll WX R 1 Myt Bico . HhE

shﬁed??ﬁe[n t he above enbodlnents, mell-knomm

18. The method of making a film carrier tape as defined
in any one of claims 13 to 16, wherein said connection
portions and said intersection portion are punched out one by

one.

?#ﬁfﬁ A semiconductor device, comprising:

a semiconductor chip having a plurality of

electrodes;

a flexible substrate located above and alighed with
said semiconductor chip with a predetermined distance
therebetween, said flexible substrate having portions defining

a plurality of holes;

pad portions formed on said flexible substrate and

connected to said electrodes; and

resin located between said semiconductor chip and
said flexible substrate for sealing a surface of said

semiconductor chip, said surface having said electrodes.

20. A circuit board with said semiconductor device as
defined in claim 19 mounted thereon and electrically connected
thereto through said pad portions of said semiconductor

device.
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non-el ectrol ytic plating nmethods could be used instead of el Lok
plating, despite sonewhat the increase in production costs. ﬁmﬂﬁrﬂmlﬂ“lm”““l
the filmcarrier tape itself is not limted to a three-layer t<ape oL & s =
conducti ve pattern adhesive, and film as described in the exanple;

a two-| ayer tape mhe(eln th adhe5|ve of the ahove configuration has been

renoved coul d al\haae 6se31 EAGT 18T s taP§ elOln | @st F&SITRgSgadeAcuitype

above descr Rk 887 1ChoLRPRHr 18388° " e L "R Wethod o
co

above descriﬁ
making a sem conductor device, nprising: a step of disposing a

fl exi bl e substrate aboDédaP@f'“O@%rﬁftUhd@@t extennpli®l ectredeyal e fairmed

flexible substrﬁte havi n Balltg of .connection | eads and portions
def i ni ng T reg oh led in resin;
5 a plurality of connection leads disposed within said

region to be sealed in said resin, each of said connection
leads connecting each of said external electrodes to each of

electrodes of a semicohductor chip;

at least one plating lead formed outside said resin-

10 sealed region; and

a representative lead formed from said plating lead

towards said region to be sealed in said resin;

a connection portion connecting one another of said

connection leads; and

15 an intersection portion connecting said
representative lead and any one of said connection leads, said
connection portion and said intersection portion being punched

into a hole.

22. The film carrier tape as defined in claim 21,
20 further comprising a portion deftntng a central hole formed in:
a region corresponding to substantially a center of said

semiconductor chip.

23. The film carrier tape as defined 1in claim 22,
further comprising a portion defining a bonding hole formed in
25 a region corresponding to above said electrodes of said

semiconductor chip.
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a plurality of holes; and a step of injecting resin into said
at¢ | east one of said holes while renoving air fromat | east onﬂHl “Hﬂ |I|||“|
the remai nder of said holes. 2. The nethod of making a sem eond

device as defined in claim1l, wherein said holes conprise a central hole

| ocated substantially at a center of said sem conductor chip and said resin
is injected through-salBeceht Bl g#dirderistape as @ef”’fﬁﬁ’e hBt O YR #8ki ng

a sem conduc devi ce as define ...sai flexible
Substrate urffaegercompﬁamnga.add%%ﬂﬁﬁh%ﬂdﬁéﬁ?“ﬁ (5. PestB-RaobbTHsopBree
bondi hol d.:ab  Of t d
bondi ng, hol & s6pRRS UG on, GHFSERURRIAY 651 Shagd! SATAHR! BorTGH ca"
connecting sghqdcg@mnghguc&gadghapd sai d el ectrodes through sald bondlng
hol e; and 25 a step of injecting said resin through said

bondi ng -21-
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hol e onto an active surface of said sem conductor chip, said active

sw face conprising said connected el ectrodes. 4. The nethod of naking
a semconductor device as definedi n-claim3, wherein there is a tirne
di fference between 5 injection of said resin through said central
hole and injection of said resin thro;g& sai d bonding hole. 5. The
nmethod of naking a sem conductor J Tas defined in claim 2,
wherein: said holes conprise a resin-stopping hole formed 10 above an
end portion of saflHesénventdontoslztep;tmradsemidondactost dppiog fortneedtbyps
the spread of resin injected into said gap. 6. The nmethod of naking a
sem conduct ousiBgviacd 118k Q&ﬁrk&ﬁjﬁ&pQﬂ%nﬁqﬁaVMh@relnag&ader§52ﬁ §h@¢pﬂﬁg
hol e has a 15 rectangul ar shape

i nner her ]
focat ed_out 1898 tantB6IEh pea i ghernd "alge 3 59 3 s o oo Gus R Y 98 Bheh

ocat edti nuaPa TBK 120 draitad “HIft Gl avh i8Ee B TiTratednns ah%‘%&‘?@ﬁ. 20
I e, MetRadn OfofRkiagidg SO GANGHCLAT rideY! tapeasafel (it dbel 4l m

6, wherein sard resin-stop hol'e i's fornmed above el éctrode sal d
56”1CO”dUCt0519?b9ﬂt@”%ﬁ*%dhﬁé&¥¥6ﬁ'F@hd@a@24ﬁndp%@&doﬂhe@bHQQS%QaM%1es

connected t hrough
(29, 31) formed by punching out connection portions, where any
one of the connection leads (24) are connected fogether, and
10 by punching out an intersection portion; and portions defining
| rectangular holes (11, 15). Resin is injected through
rectangular holes (11, 15), rectangular holes (12, 14) stop
the spreading of the resin, and holes (29, 31) allow air to

escape from the resin.
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sai d resin-stopping hole. 25 8. The method of- nmaking a

sem conductor device as defined in any one of clains 1 to 7, wherein:

-22- part of a filmcarrier tape is used as said flexible substrate; and
the nethod of meking a sem conductor device further conprises a step of
separating said filmcarrier tape into. agn I ndi vi dual piece, after said .
resinis injected. 9. . The nethod of maki ng a sem conductor. device as
defined in claim8, further conprising a step of formng said filmcarrier
tape. 10. The nethod of meking a sem conductor device as 10 - defined in
claim9, wherein said step of forming said filmcarrier tape conprises: a
step of formng a conductive pattern on a filmto connect together all of
sai d connection leads, a plating lead and a representative lead in a
conductive state, said 15 connection |eads connected by a plurality

of connection portions fornmed _withFr'IlaG'eqi on to be sealed in resin, said

30
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plating |l ead forned outside said resin-sealed region, and said
representative | ead provided extending fromsaid plating | ead and connected
at:an intersection portion to any one of said 20 . connection |eads; a
step of el ectroplating said conductive patfern through said plating |ead;
and a step of punching out said connect ortions and said intersection

portion. 25 11. The nethod of making a sem conductor device as
defined in claim10, wherein said connection portions and said intersection
portion are punched out at the same tine. -23- 12. The nethod of making

a sem conductor device as defined in claim10, wherein said connection
portions and said intersection portion are punched out one by.one. 13. A
met hod of making a filmcarrier tape, conprising: 5 a step of
form ng a conductive pattern on a filmto connect together all of
connection | eads, a plating Ieadayfrteirégentative l ead in a conductive
state, said connection | eads connected by plurality of connection
portions forned ' .

32
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within a reglon to be sealed in resin, said plating |lead 10 -f or med

out si de said resi n-seal ed regi on, and said representative |ead
provi ded extending fromsaid plating | ead and connected at an intersection
portion to any one of said connection |eads; a step of electroplating said
conductive pattern 15 t hrough said pBgtighg | ead; and a step- of punching
out -said connection portions and said intersection portion. 14. The nethod
of making a filmcarrier tape as defined in claim13, further -conprising a
step of formng a central 20 hole in said filmlocated substantially at
a center of a sem conductor chip. 15. The nethod of making a filmcarrier
tape as defined in claim14, furt rl(@pp§53|ng a step of formng a bonding
hole in said fil mlocated above el of said 25 sem conduct or
chip. 16. The nethod of making a filmcarrier tape as defined |n claim 15,
further conprising a step of formng a resin- -24-
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stopping hole in said filmlocated above an end portion of said

sem conductor chip. 17. The nethod of making a filmcarrier tape as
defined in any one of clains 13 to 16, wherein said connection 5
portions and said intersection portion are punched out at the same tine.

18- The nethod of making a filmcarrier, tape as defined in any one of
claime 13 to 16, wherein said connéﬂvfgg portions and said intersection

portion are punched out one by 10 one. A sem conductor device,
conprising: a sem conductor chip having a plurality of electrodes; a
flexi bl e substrate | ocated above and aligned with 15 said sem conduct or

chip with a predetermned dist her gbgt ween, said flexible
substrate having portions definingigcﬁ Ing&of hol es; pad portions
formed on said flexible substrate and connected to said el ectrodes; and 20
resin | ocated between said sem conductor chip and said flexible substrate
for sealing a surface of said sem conductor chip, said surface having said
el ectrodes. 20. A circuit board with said sem conductor device as

24 ||
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defined in claim219 nounted thereon and el ectrically connected. 25

thereto through said pad portions of said semconductor device.. -25-
217 A film carrier tape for a resin-sealed type semnt conductor
device, conprising: pad portions on mhlch external electrodes are forned
wi‘thin a region to be sealed in resin; a plurality of ,
connection | eads disposed within said re876n to be sealed in said resin,
each of said connection |eads connecting each of said external el ect r odes
to each of electrodes of a sem conductor chip; at |east one plating | ead
formed outside said resin- 10 seal ed region; and a representative | ead
formed fromsaid plating | ead towards said region to be sealed in said
resin; a connection portion connecting one anot her of said connection

|l eads; and 15 Eﬁqu§ qﬁgggb portion connecting
said representative |ead and any onhe sa nnection | eads, said

. ) 60 I 1
15 50 50a + 50a 56 52a 56
54 - )

52



cQnnection portion and said intersection portion being punched into a hole.
22 The filmcarrier tape as defined in claim2l, 20 further conprising
aportion defining a central hole fornmed in a region correspondi.ng to
substantially a center of said semi conductor chip. 23. The filmcarrier
t&pe as defined in claim22, further @ }sing a portion defining a
bondi ng hole forned in 25 a region corfesponding to above said

el ectrodes of said sem conductor chip. -26- 24. The filmcarrier tape
as -defined in claim23, further conprising a portion defininhg a
resin-stopping hole fornmed in a region corresponding to above -an end
portion of said sem conductor chip. -27-
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