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EQUI PMENT TECHN

This invention relates to a sen conduct¥r

dévi ce and a met hod''®1%f abri cation thereof, together with a sem conductor
@wdul e, a circuit board, and el ectronic equi pment. BACKGROUND ART 10 One

esult of the recent mniaturization of el ectronic equi pnent

is a denand

for semi conductor device packages that can be used for high-density
nmounting. To g@dtesRDYOTORIPARICAE ANDf AEPHODUOF PABRICRPIONCIPHBREOFHAI |
grid array ( BGA ) or chip scalel/size package (CSP) have been devel oped.
Sur f ace- NDUSEMESONBDUGTOR MODAKEE | IC TRGUIITOBOARD , UMD ELPOTROMNIICCEQUIPHERT i S
formed an interconnecting pattern to be connected to sem conductor chi ps.

However,
I nprove the reliability and productivity, 20 because the connections

bet ween t heTEERNTOALIUEIBLDchi ps and the interconnecting pattern are done by

it

is difficult with surface-nount packages in the prior art to

an all oy such as solder. The present invention was devised in order to

sol ve tfe above pFhb$cinventioe relatahcols semivondwatesr deyice pndvade a

met hod of fabricating a sem conductor device that has superior 25
reliability®gbbod ot kabriqationdeiengosy thogethar witdudt semdeondacterned

by this nmethod, a sem ¢onductor mpdul e, a_circuit boarg, and el ectronic
equi prent . ®module, a circuit board, and electronic equipment.
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BACKGROUND ART

One result of the recent miniaturization of electronic
equipment is a demand for semiconductor device packages that
can be used for high-density mounting. To address this demand,
surface-mount packages such as a ball grid array (BGA) or chip
scale/size package (CSP) have been developed. Surface-mount
packages make it possible to use a substrate on which is formed
an interconnecting pattern to be connected to semiconductor
chips.

However, it is difficult with surface-mount packages in
the prior art to improve the reliability and productivity,
because the connections between the semiconductor chips and the
interconnecting pattern are done by an alloy such as solder.

The present invention was devised in order to solve the
above problems in the art. The objective thereof is to provide
amethod of fabricating a semiconductor device that has superior
reliability and productivity, together with a semiconductor
device formed by this method, a semiconductor module, a circuit

board, and electronic equipment.
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1 "~ ~,f .1 ? JAN 2003 DI SCLOSURE OF THE I NVENTION (1) A nethod of
Qabrlpatlng a senlconductor device in accordance with this invent]

conprises the steps of: affixing sem conductor chips by an adhesii 3 JANEZﬂH
tape carrier on which are forned bonding portions in a matrix, wth the
iggpe carrier having a surrounding portion around each of the bonding
portions; connecting el ectrodes fornmed on the sem conductor chips
electrically to the bonding portions; and dividing the 10 tape carrier into
i ndi vidual units for each of the sem conductor chips |eaving at |east a

part of the syyceunflivi@ R ti@h. T FENF A | Nvention, bonding portions are

any portions for connectlon to individual senlconductor 15 chips and could
conprise lands for nn el ec s.aof . the sem canduc chi ps, .l ands
for formng externaﬁ %ghe % &fgfﬁﬁaFéngSnﬁ gﬁ%ﬂf% %fl@%gsceby
way of exanple. These bondln portlons are provided on the substrate and
they do not prAdt rﬁﬁ%oFﬁ@BCQD‘ﬂ’eV? cENHSI ekNVERtign s CoMpdSess the i :bveRsi on,
a plurality of bonding portions are fornmed across the width of the tape
carrier and aofl:uraffiying seeniorridetorr clidpsarby2 anyadhesivg £0] Al
2a03 connected thereto. This nakes it possible to nount a plurality of

sem conducs or talpiepscancrpss bhe whiidtth afet fiertmafde eardiirey ,psotibas ard asge
guantity of seniconductor devices can be fabricated. 5 (2) This method of

fabricati ng amg@#iGQNduGHer a8\ Cadpy Rdirbldd Yy mfviny 1 damirdund g 10
i ndi vidual u: further conprise a step of form ng a external electrodes on

the tape Ca”;p%rrtﬂo'f'x' SERINPde 9EnT A 1197 'Q&n&.lﬁ&nb%?@(ik&ﬁ%or it K ing

dividing the tape carrier into nits nay
electrodes formed on the semiconductor chips

electrically to the bonding portions; and dividing the
10 tape carrier into individual wunits for each of the
semiconductor chips leaving at least a part of the

surrounding portion.
In- this invention, bonding portions are any
portions for connection to individual semiconductor
15 chips, and could comprise lands for connecting
() electrodes of the semiconductor chips, lands for forming
external electrodes, or wiring for connecting these
lands, by way of example. These bonding portions are
provided on the substrate and they do not protrude into

20 device holes.

In this aspect of the invention, a plurality of
bonding portions are formed across the width of the tape

carrier and a plurality of semiconductor chips are



2a ~~ ~ JA~a ,~"" ~ involve stanping the tape carrier into individual
units, (4 ) In this method of fabricating a sem conductor devi 367, JAN 2003
erectrically conductive particles nmay be dispersed within the adhesive,
wher eby the bonding portions and the sem conductor 5 chips are electrically
cgnnected. The bonding portions and the el ectrodes are electrically
connected by the electrically conductive particles in this aspect of the
invention, making it possible to fabricate sem conductor devices by a
met hod that has superior reliability 10 and productivity. ( 5 ) In this
method of fabrigahipfeg SHUONAUCHRN deylres tfie g@@%albwee MY BRount a
i nter posed between the bonding portions and surfacées of the sem conductor
chi ps bearing the electrodes, then pressure .may be appljed bhetween
cer conduct of BATEELSEYaRa ehe EaRetieR R h R B RE TP ERRE B e
the el ectrodes fornmed on the sem conductor chips and the bondLn% portions
are performed V3RSt REXTéP&et S aft3t cOnd@cOeyv QYRS RF peBirondudhiar
nmet hod of fabricating a sem conductor device, 20 the tape carrier nay be
unwound from adeebtesanant he fabsieateter may be wound onto another reel
while the execution of at |east one of the steps of the nmethod, in
preparatiors for a néx} sTeps Smactkotdhi sfenfabeschhahgeash sempcoaduator
performed in a

device may further comprise a step of forming a

plurality of external electrodes on the tape carrier.
C) (3) In this method of fabricating a semiconductor
device, the step of dividing the tape carrier into

10 individual units may

2a



reel-to-reel manner, it nmakes it possible to fabricate the 25 sem conduct or
devices smoothly. ( 7 ) In this method of fabricating a senicondgfgog 0
device, at |east one of the steps of this nmethod nay be perforne f é& KBTI
~~r ~~~ z~0~ a step of cutting the tape carrier into rectangul ar
substrates of a length conprising a plurality of the bonding portions in
the longitudinal direction of the tape carrier. Since this enables a step
or steps to be perforned on the 5 rectangul ar substrate, this is nore

ef ficient fﬂiv&i\ﬂétsfﬁnﬁﬂikgéiﬂﬁb [taige (E@Fy BELPENEST 1 R TRIdERT | iWits.
n

reel -to-reel processing. 8 ) | I's method of fabricating a

sem conduct or dev{£p Ini tield meithol Of fabilisatingds seiitehduetoicdéeiee,
carrier, for 10 delimting the bonding portions at positions within regions
at whi ch t helécipeical Iy @ondudtd veeparticles by bedizpitsed wibhinaties.
This configuration nakes it possible to easily identify the cutting

posi ti ons windives inve | ayleereby itlre ibeonding pbrtibnscandngheasemidchdutesr ( 9
) In this nethod of fabricating a sem conductor device, the step of cutting
the tapé cachips are celectnicplly connecteds nmay be performed before the
sem conductor chips are affixed to the tape carrier; and the tape carrier
may be cut on wi dihevboading pertions and bgﬁcﬁwmd¢%ﬁ§qmcﬁ¥bc4hhv(

i nteger n X const ant ) ) ) . .
connected by the electrically conductive particles in this

aspect of the invention, making it possible to fabricate
O semiconductor devices by a method that has superior reliability
10 and productivity.

(5) In this method of fabricating a semiconductor device,
the adhesive may be interposed between the bonding portions and
surfaces of the semiconductor chips bearing the electrodes,
then pressure may be applied between the semiconductor chips

15 and the tape carrier, whereby connections between the
electrodes formed on the semiconductor chips and the bonding
portions are performed via the .electrically conductive
particles.

O (6) In this method of fabricating a semiconductor device,

20 the tape carrier may be unwound from a reel, and the tape carrier
may be wound onto another reel while the execution of at least
one of the steps of the method, in preparation for a next step.

Since this ensures that each step can be performed in a
reel-to~reel manner, it makes it possible to fabricate the

26 semiconductor devices smoothly.

(7) In this method of fabricating a semiconductor device,

at least one of the steps of this method may be performed after



d)th widthw se lines of the bonding portions in the |ongitudinal direction,
with any one line of the bonding portions across the w dth of thqza‘jﬁ
carrier acting as a base line. This ensures that a usable tape carki i2§03
used, even if 25 it is not cut into rectangular substrates. The tape
carrier is cut on bonding portions at predeterm ned positions. In this
case, since the tape carrier is cut on the bonding portions, 4 y 9 r JAN
2003 wi der cutting regions can be ensured than in a case in which the tape

carrier is &Bﬂ:d@ﬁbﬁ@itﬁiﬂ?_ﬂﬂfé tBpedéaer POF tintts recfangulagUsibstRitOR! y i s
the cutting operation facilitated, but no stress is inparted to the

remai ni ng bohdi dgenagtht comprdsinjeaSplecabhigylcf thebbbhdliagdporofgonsein
cutting, enabling an inprovenent in the yield. (10) In this nethod of

fabri cati ngthe sergpdutimal ddirect iomeoft Epe cfapé fcarnier he seni conduct or
chips to the tape 10 carrier may be performed before the step of cutting
the tape carrier Singe thdsaapables Alstepavrsteaps todhe panfioxmed ohi tlve may
be nmounted on the bonding portions, except for the bonding portions in the
( integlr rrectangulax Bpbstxagerw thisi des sereneffinient pSeri oshord t he
15 longitudinal direction, wwth any one line of the bonding portions across
the width RTIMHERIR Funs ckhant stePsSs pepirEmed nduring reel-to-reel

processing.
(8) In this method of fabricating a semiconductor device,
O identification marks may be formed in the tape carrier, for
10 delimiting the bonding portions at positions within regions at
which the tape carrier is to be cut into the rectangular
substrates.

This configuration makes it possible to easily identify

the cutting positions when the tape carrier is cut into
15 rectangular substrates.

(9) In this method of fabricating a semiconductor device,
the step of cutting the tape carrier into rectangular substrates
may be performed before the semiconductor chips are affixed to

O the tape carrier; and the tape carrier may be cut on widthwise
20 lines of the bonding portions that are the (integer n X constant
d)th widthwise lines of the bonding portions in the longitudinal
direction, with any one line of the bonding portions across the

width of the tape carrier acting as a base line.

This ensures that a usable tape carrier is used, even if

26 it is not cut into rectangular substrates. The tape carrier
is cut on bonding portions at predetermined positions. In this

case, since the tape carrier is cut on the bonding portions,



the tape carrier may be cut on widthwise lines of O interconnecting pattern
that are the ( integer n X constant d ) th 20 (where k < d) mﬁdtﬂwisgNLines
of the interconnecting pattern in the longitudinal direction fro tH 2803
line. The tape carrier is cut into rectangul ar substrates after the

sem conductor chips are nmounted thereon, so this configuration ensures that
there are no sem conductor chips 25 nmounted at the cutting positions. The
tape carrier is cut on the bonding portions where there are no

sem CO”dUCt&IdQPia&tﬁiﬂ%#&:é P B ldnPured i&tgrxp@.nt hecheadi RGwRPER! ONS,

it is 5 V,1 7 JAN ~U-3 Dpossible to ensure w cutting regions than if
the tape Wofife Qipd @ateqeradsasebihdONch N hiRIdeit Donding p8EElibnsNOAsONly

is the cutting operation facilitated, but no stress is innparted to the

remai ni ng koA POAdOBRIGN ishehecehikbingapperRtioat £adilitated} Nsut
cutting, enabling an inprovenment in the yiéld. (11) In this nethod of

fabri cati nona stardsaoiguhPAr ted itae thiehgehafing hoxiding portiions bartre on
the tape carrier, except for wwdthwise lines of regions for the formation
of the 80 hoskamgywbart i csubstrdter eduhing i ntlegercuttingpstemabkindg an

w dt hwi se lines of the regions for the formation of the bonding portions in
t he | ongit uprovemerttinntheiyibekdy one |ine of the region for the
formation of the bonding portions acting as a base line;, 15 the step of
cutting the tape CHt)i Zp thig reethaduiofr Eabxicatingmdy SRMILONANGEQX
before the senjconductor chips are affixed to the tape carrier, and the
tape carri ¥R be cut on wi dthwise |ines of the

O the step of affixing the semiconductor chips to the tape
10 carrier may be performed before the step of cutting the tape
carrier into rectangular substrates;

the semiconductor chips may be mounted on the bonding
portions, except for the bonding portions in the (integer n x
constant k)th widthwise lines of the bonding portions in the

15 1longitudinal direction, with any one line of the bonding
portions across the width of the tape carrier acting as a base
line; and

the tape carrier may be cut on widthwise lines of

O interconnecting pattern that are the (integer n X constantd)th
20 (where k £ d) widthwise lines of the interconnecting pattern
in the longitudinal direction from the base line.

The tape carrier is cut into rectangular substrates after
the semiconductor chips are mounted thereon, so this
confiquration ensures that there are no semiconductor chips

25 mounted at the cutting positions. The tape carrier is cut on
the bonding portions where there are no semiconductor chips.

Since the tape carrier is cut on the bonding portions, it is



regions for the formation of interconnecting pattern that are 20 the (
integer n X constant d ) th ( where k ~d ) wdthw se |ines of ghPJmizaﬁés
for the formation of the interconnecting pattern in the Iongitu'inal
direction fromthe base line. This ensures that there are no bonding
portions in the widthwise line of the region for the formation of the

bondi ng 25 portions that is at each position for the cutting of rectangul ar
substrates. This makes it possible to ensure wider cutting regions. As a

resul t, notpo¥dible tbhénsuiéi widOP Wit ity Fegiohs 7t if0RAe Bapki wai€d,
but no stress is inparted to the remaining bonding portions on the

rect angul arcutlbiitwaelen ddjacenth®otidingn@ortiansi.ngsaa repudbtgnmot only he
yi el d. Moreover, since the regions in which no bonding portions are forned
are guar antisetihé d¢utthingbpelra tiiodt facilitatedgibut horstitess asnmipanted
bondi ng portions, there is no slippage of the positions at which the

bondi ng porta the remainimgdonding poltionsren tite dec¢tangularcsubhstrate t he
positions of the bonding portions. (12) In this nethod of fabricating a
sem confuctdwring ddhg cutting benanbingran cimpraxengnt ckingche iy iekd ¢ ape
carrier, except for wwdthwise lines of regions for the formati on of the
bondi ng portions (tIHat ERethis (metkedr of xfabricakhing) ah SAMAFRRANCEIRes of

the regions, for the formati on of the bonding 15 portions in the
| ongi t udi neVeliS&ction, with any one line of the region for the formation

of the bonding pQ‘.rhtoE!I Bg%dell.%tgl Bgr%ions may be formed on the tape carrier,

O except for widthwise lines of regions for the formation of the
10 bonding portions that are the (integer n X constant k)th
widthwise lines of the regions for the formation of the bonding
portions in the longitudinal direction, with any one line of
the region for the formation of the bonding portions acting as

a base line;

15 the step of cutting the tape carrier into rectangular
substrates may be performed before the semiconductor chips are
affixed to the tape carrier, and

the tape carrier may be cut on widthwise lines of the
O regions for the formation of interconnecting pattern that are

20 the (integer n x constant d)th (where k S d) widthwise lines
of the reqions for the formation of the interconnecting pattern
in the longitudinal direction from the base line.

This ensures that there are no bonding portions in the
widthwise line of the region for the formation of the bonding

25 portions that is at each position for the cutting of rectangular
substrates. This makes it possible to ensure wider cutting

regions. As a result, not only is the cutting operation



a base line; the step of affixing the sem conductor chips to thﬁ?tgpno
carrier is perforned before the step of cutting the tape carrier 2 4 2803
rectangul ar substrates; the sem conductor chips nay be affixed to the tape
carrier only on regions wherein the bonding portions are forned; and the
tape carrier may be cut on wdthwi se lines of the regions for the formation
of interconnecting pattern that are 25 the (integer n x constant d)th
(where k ~ d) widthwise lines of the regions for the formati on of the

i nt erconne%’l&gf@éé Nbuf AdS g §yd utnfiécrestémraﬁeqh&hgu%@?‘fgﬁge- 7

Qll1 ~A~ 2ao~ Since the tape carrier Is into rectanguf ar

after the SRIPCUKBICSRT tHBI RedtBMRNDARN SRbSELstel BuEiRgNthEIIAIEOIngNSUr €S
that no sem conductor chips are nounted at the cutting positions. In

addi tion, nehd¥Nthg0aROlimpPBvemeftd fPrERe yielde Wodebvess |ditRfe ofhé he
regions for the formation of the bonding portions at the cutting positions.
Thi s nmakes réqivaesiip whiohais boaddindepoetlibnsdare Foried Aedguftanteed ot
only is the cutting operation facilitated, but no stress is inparted to the
remai ni g hondiengfpthei widthnof hche adgiunifor thes bsmatiendaf i bonding
cutting, enabling an inprovenent in the yield. Mreover, an area equival ent
to the regiportfions héNeyrerdits oo sfl ippageoodi thepposibhenssatrehiich tiven in
the regi on where no bonding portions are formed, so there is no slippage of
t he positi diendingyportions psedfagmedst Fonts &herefioreinotidifficult to

identify the positions of the bonding portions.
O (12) In this method of fabricating a semiconductor
10 device,
the bonding portions may be formed on the tape carrier,
except for widthwise lines of regions for the formation of the
bonding portions that are the (integer n X constant k)th
widthwise lines of the reqgions for the formation of the bonding
15 portions in the longitudinal direction, with any one line of
the region for the formation of the bonding portions acting as
a base line;
the step of affixing the semiconductor chips to the tape
O carrier is performed before the step of cutting the tape carrier
20 into rectangular substrates;
the semiconductor chips may be affixed to the tape carrier
only on regions wherein the bﬁnding portions are formed; and
the tape carrier may be cut on widthwise lines of the
regions for the formation of interconnecting pattern that are
25 the (integer n X constant d)th (where k = d) widthwise lines
of the regions for the formation of the interconnecting pattern

in the longitudinal direction from the base line.



15 is therefore not difficult to identify the positions of the bondlng
portions. The tape carrier is cut at positions where there are ?3

portions or sem conductor chips. ( 13 ) In this method of fabr i} ting a

sem conductor device, a sprocket-hole and a positioning hole nay be forned
in the tape 20 carrier; and the steps of this nethod may be perforned with
the positioning hole acting as a base position. This configuration nmakes it
possible for the positioning hole to act as a base position for determ ning

various positiongine¢cthe ftapeecapt pekeils Bateimtderectafigulag subsvanianli ng
of the 25 tape carrier. ( 14 ) In this nethod of fabricating a

sen conductafitetevithe, semivohdoekexr neliips fhaved been handwlpeedar tileils and
the 8 ., ,17 JAN 2003 external electrodes nay be connected to the

bondi ng pordonfisyurtatdiogh ensaresr thah - lsemiconductprathadpbeape mowdtedn a
surface on the opposite side fromthe surface on which the bonding portions
are forned.atsthésuttnindiposigtivocs .oftnfa@ditmnng\cabgadiiugnpm:tbonsiane:e

the step of form ng the external el ectrodes on the tape carrier may

conpri se a fermedofinnthewidthwise dings obrthemegignshfosxthe rfamrn@ltelan odes
onto the tape carrier and a reflow step of heating and nelting, 10 the
materi al t @ &h@ Bapﬂ1§ﬁaﬁe§t199§) ap thei cuhtieg posteions i (Tt Makatke
with this inventiq ri ses: a recta ul ar substrate_on which

el ectri cal Iy PBAgH FVE bBRENRY WHier S tiNg £591oRsi-nAg AKeFULt(inatf 15

of the bond '44?.&5-%7‘&1 e bt Shddinated W pe AFes Shosed
at_posi t1 ong o s nq.ggré&afm&%qmwgomaas AR A 4

ectl ng e rectangu
10 substrate during the cutting, enabling an improvement in the

yield. Moreover, an area equivalent to the region for the
formation of the bonding portions is ensured even in the region
where no bonding portions are formed, so there is no slippage
of the positions at which the bonding portions are formed. It

15 is therefore not difficult to identify the positions of the
bonding portions. The tape ‘carrier is cut at positions where
there are no bonding portions or semiconductor chips.

(13) Inthis method of fabricating a semiconductor device,

O a sprocket . hole and a positioning hole may be formed in the tape
20 carrier; and the steps of this method may be performed with the
positioning hole acting as a base position.

This configuration makes it possible for the positioning
hole to act as abase position for determining various positions,
even if the sprocket holes deform during the unwinding of the

25 tape carrier.
(14) In this method of fabricating a semiconductor device,

through-holes may be formed in the tape carrier; and the



2D substrate and the sem conductor chips, with the adhesive providing

conti puously over the adjacent two of the bonding portions and the spacin
portion. Wth this aspect of the invention, sem conductor 9 h ﬂ'? SgN [ﬂg
~UU3 chips can be nounted on a rectangul ar substrate in a matrix (a
plurality of rows and a plurality of colums), naking it possible to nount
a | arge nunber of sem conductor chips on a single rectangular substrate 5
and thus enabling an inprovenent in the productivity of sem conductor
devices. Wth this aspect of the invention, bonding portions are any

ortions for c Lon Lodi yi du em co i C :
(F:)orrpri se | andsgggggé%%ne%:%%gg%ﬁ%%t ?A(‘)%)Zsrgg {&%&q{fg{tseﬁ (%?ndﬁ%@%or gcwr??jplsl?g
~~,2003

| ands for form ng external electrades, .or wiring for 9a v ~ ~._~

s connecti ng tﬁ%ggl?%ﬁds&‘ﬁ?/u%y eeﬂ}{p?‘éqh_fhcg‘sees'bor?d}%gnﬁgrtiac}rFso ar®
provi ded on the substrate and do not protrude into device holes. (17) In
this sem condR¥SYiARAuIR 5 tPRrhafesi Ve FB¢ bePPefrHel ofidm &HHYwt s ¢
conductive filmthe anisotropic conductive film may be interposed between
surfaces of thsustateopuuehbehchhpsbondihpchoeskéonsodes dpemedr-med and t he
bondi ng portions; and 10 the bonding portions and the el ectrodes may be

el ectrical Isy connect®sl) bynelttadisr incetiHod cofiddfabinieapdniy d esendapnidsedor

wi thin the anisotropic conductive film This nmeans that the bonding

portions and eh&gisodeshar estnget abralier risal bxtBynkhe & SOté@PEC on
conductive film 15 ensuring a nore reliable electrical connection. (18) In
this Se”icondugﬁ@r1ﬂﬁﬁyl%arrier may comprise a step of mounting a
()‘ material for forming the external electrodes onto the
tape carrier and a reflow step of heating and melting
10 the material to form ball shapes.
(16) A semiconductor module in accordance with this
invention comprises:
a rectangular substrate on which electrically
conductive bonding portions are formed in a matrix, with
15 the rectangular substrate having a spacing portion
() between the adjacent two of the bonding portions;
a plurality of semiconductor chips to be disposed
at positions corresponding to the bonding portions; and
an adhesive for connecting the rectangular
26 substrate and the semiconductor chips, with the adhesive
providing continuously over the adjacent two of the

bonding portions and the spacing portion.

With this aspect of the invention, semiconductor



t hrQugh-holes may be fornmed in the rectangul ar substrate; and r~ external
el ectrodes may be fornmed on a surface of the 20 rectangul ar sypsgtrate
opposite to a surface of the rectangul ar substrate on which t 7b05AlNizyg
portions are forned, to be connected electrically to the bonding porti ﬂs
by the through-holes. (19) A sem conductor device in accordance with this
25 invention is fabricated by the above described nmethod. (20) A circuit
board in accordance with this invention conprises the above descri bed
sem conduct or device mounted 10 ~ Z JAN 2003 thereon. (21) Electronic
equi pnent in a L h [S-dpvent i on % ikhed;gircuit
board. 5 (22) a%?%ghgg%orb%atﬁ@c%%&nggg sée)mﬂt%gf]tda&??&%qge\%}lgg,ﬁggg%pr%gi nég;
the steps of: affixing sem conductor. chips by,an a dhesiv~e to a,tape
carrier on whi®¥at® ?%rﬂ?&rﬁgﬁgiyngirﬁ) ﬁfﬁ% ?npjauﬁ%fﬂz%o%oﬁﬁ’&é‘\"{)qsrbg 10
el ectrodes forned on the sem conductor chips electrically to the bondin
portions; hol dMIgiY aifti xiP@SE&BLlea J&tti BAUBE t e t APETEar r‘?‘é?b%tvxéb‘%
adj acent two of the sem conductor chips; and dividing the tape carrier into
i ndi vi dual unisemieendachonf alhepsl5ogend canich@tor relvtengulzyd) Ihbstetatsd of
fabricating a sem conductor device may further conprise a step of formng a
plurality af exicrthlselkeeaabldoes an sapdotvapentarini ethe ré@dgtinithyi of
nmet hod of fabricating a sem conductor device, the step of dividing the tape
carrier into iguhiMsdhct®rts déwptyes Staign Ng HHies t ARSIy | ebfi Nt @he
i ndividual units. 25 (25) In this nethod of fabricating a sem conductor
device, the el i C tive § S di rs {dud t
adhesi ve, mherlgﬁ{/ér%tﬁg&ltl)%nd?%gll%g{rdt/i oﬁgfg%ghtgheaag%m c%ﬁguc%ﬂclh%:g a:}%r
e@“ rically 30, gonnected, 1 individyd J%ZQQ&&Z@&' LrlilysS g&%&ogo%fldt

e a he

fabricating a Semconductor device, adhesrve s inter o§e_ et ween
bondi ng portions and surfa%gjssaBLFt he sem conduct or ecfécpér(pgéisrl n%ft hethe

el ectrodes, t R EsSurédd PEd pe?URER-1HE

10 semiconductor chips, lands for forming external

electrodes, or wiring for

Sa



5 sem conductor chips and the tape carrier, whereby connections between the
el ectrodes fornmed on the sem conductor ch~:ps and the bondi ngt pod&Nopj§3ar e
performed via the electrically conductive particles. 10 (27) In this nethod
of fabricating a. sem conductor device, the tape carrier is unwound froma
reel, and the tape carrier is wound onto another reel while the execution
of at least one of the steps of the nethod, in .-. preparation for a next
step. ' 1% (28) In this nmethod of fabricating a sem conductor device, at

| east one Qodd-tSimPStRésehddirid|0tby SwA§ fd¥ NBfamplel Thelsed Kdndikgi Ng
the tape carrier into rectangular substrates of a |l ength conprising a 20
plurality Qortirnyagensrepeidedon thetdithstaitid dtidndd nby pebteadefinte t ape
carrier. (29) In this method of fabricating a sem conductor device, the

i dentificatdemicearlodlem.e fornmed in the tape 23 carrier, for delimting the
bondi ng portions at ' positions within regions at which the tape carrier is
to be cut into tHdTNedmartthisrsemiganduar @ajulley t hi s net hod of
fabricating a sem conductor 30 device, the step of cutting the tape carrier
into 118 ' (' theandhesiviecmaynbelformad ofr ancanisoprepie mandudbivet he
sem conductor. chips are affixed to the tape carrier; and the tape carrier
is cut on viid®i-wi se |ines of the bonding portions that are the (integer n
x constant d)th 5 w dth-wi se lines of the bonding portions in the

| ongi tudi nal ~ di r &8 BRLSQFFAPARFAINTLiYe BB MAYR dNtETPOREARR RS DS s

of 1 2br | catTHRFAE St SRS TEP A Foe TR Am MM LI RIee ARfluct or
chjps tot hefo%n% adr'{d' q__rhé'sb Lp cgll'tgﬁ; £ ‘_Hua step of cuttingthetape

C ier into rectangular su sc!raég; 'ﬁfe sem conduct or chi ps are nounted

on t heyfgondi ngpoRiyePn Gapt b i n I td QdISe o (i g n x
const arlltb K)th w &Mfwi’gﬁ&?ﬁ%s %ﬁthl?ggsnd% pg:rrﬁ)on% In %ﬁ%orﬁfu%ﬁal
direction, afddtaicaay idéhmdctdie Hip el et idd 1190 ScafdRsSi v part eiidn & t he20
tape carrier acting as a base |ine; andthe tape carrier is cut on

wi dt h- W se danpasiafadnuwartdninnetttie non ssdtiplid kedndareet ivee £idnieger nxconst ant
dyth (where k < d) width-wise |[ines oftheinterconnecting pattern in the

| ongi t udi nal di r &hiisom@snsr bhaththe dsmnding poi3dpnisnandi electhodesfare
fabricating a sem conductor device, the bonding portions are formed on the
tape 30 carqannected gkeqtoriGalily. hy sthei ﬁé&SQEIPPQ-Fo@thW@ ik i on
of the_pondin ortions that are the (integer 11b ,~ 7 J AN200 n x
const atB KU AR0s'S 7RI ALY 1R g AL FAMNIRE Rt on of ¢ he
bondi ng portions Rt I j tudi.nal  di i ith any one line of the
region for the f rl% t!ig‘n tg’frﬂt hééé%lor%d}dri%rtg% tm?’orhr?s?'\@dcti ng as a 5 base |ine;
the step of cullichgch iR Rby i rohed AU AnSURAL IR iake;
performed before the sem conductor chips are affixed to the tape carrier;
and the tapmgearrier is cut on wwdth-wise lines of the |0 regions for the

f tion of interconnecting pattern that are the (integer n x constant

d (where k S extermial- wlsetrodes adayt be rfegneds dora tdvr faweraif atheof t he

i nterconnecting pattern in the longitudinal direction fromthe base |ine.
15 20 rectangular substrate opposite to a surface of the rectanqular

substrate on which the bonding portions are formed, to be
connected electrically to the bonding portions by the
through-holes.
(19) A semiconductor device in accordance with this
25 invention is fabricated by the above described method.
(20) A circuit board in accordance with this invention

comprises the above described semiconductor device mounted

10



(33) In this method of fabricating a sem conductor device, the bonding
porti'pgns are forned on the tape carrier, except for w dth-w se Ign'es“?j 2003
r'egi ons for the 20 formation of the bonding portions that are the '(integer
n x constant k)th width-wise lines of the regions for the formation of the
bondi ng portions in the longitudinal direction, with any one Iine of the
r'egion for the formation of the bonding portions acting as a 25 base |ine
the step of affixing the sem conductor chips to the tape carrier is
performed before the step o~ cutting the tape carrier into rectangul ar
substrates; thetr§gf@,ﬁ]quuct or chips are affixed to the tape 30 carrier only
on regi ons wherein the bonding portions are forned; and 1llc ~ 7 JAN us
the tape carrier is cut - on wdth-wise lines of the regions for the

formati on of interconpnectj attern that are the (integer n x constang .
dyth (where k < d) Wit h G# SECFPRSE CFILHRNPRG s PEFOLAETES riLFEn bPithe
S interconnectifgdA{i&hMmis the hBBYL! udiseali hdiyr @Glien of YR tde base |ine.
(34) In this method of fabricating a sem conductor device, 10 the sprocket

hol es and pésitioning holes are forned in the tape carrier; and the steps
of the nmethod are pe d by utilizing - . itioning I

In this nethod of fa{érﬂ:g%i néryeé:%soeén‘i CS%duc)F%gr;P%i&é)%?%}éé thag t%r%(l)“&g o-r%éo égg}a:re
formed in the tapeies) rcemprasdnghectaxt stapk elfecta ofibsinge seairretidictor

t he 20 bonding portions through the through-holes, and are al so provided on
a surface on t K& dpHodivt eBRi FENIDIE hd OsuRf SN SAFIEAFT T heRhINHRE  are

portions are fardghy (3Qorlddddli's piRiiemsof §ADricat kg 4 8em et OIngs
device, the step of formng the external electrodes on <x:. the tape
c@ier conpri sdectmags of foumdchg aomat erfhe f oselyanntpatrer ext ertrbps
el 8ctrodes onto . the ta rrjer an refl S f _heat| ltin
the material t&form ae]rfﬁha%gs.é%% %%S?ER&I .éSPFgoPSJANhggggg%Sg%% g
sem conduct or madiiley | t@skoraslanserwidh tbfs theentapa coapriees: between
adjacent two of the semiconductor chips; and dividing
the tape carrier into individual units for each of the

15 semiconductor chips.

(23) The method of fabricating a semiconductor
device may further comprise a step of forming a

plurality of external electrodes on said tape carrier.

20
(24) In this method of fabricating a semiconductor
() l device, the step of dividing the tape carrier into
individual units involves stamping the tape carrier into
individual units.
25

(25) In this method of fabricating a semiconductor
device, the electrically conductive particles are
dispersed within the adhesive, whereby the bonding

portions and the semiconductor chips are electrically

30 connected.

11



a rectangul ar substrate on which bonding portions are formed in a matri X,

t e réctangul ar substrate having 5 marks for separating the bondfhb JAN 2003
portions fromthe rectangul ar substrate; and a plurality of sem conductor
chips to be disposed at positions corresponding to the bonding portions. 10
(38) In this sem conductor nodule, the adhesive is formed of an anisotropic
conductive film ' , the anisotropic conductive filmis interposed °

bet ween surfaces of the sem conductor chips on which 15 el ectrodes are
formed on the bonding portions; and the bonding portions and the el ectrodes
are electrically con ed b | e i | y C fiMe: parti . i
within the anisotrop?ggton3u¥¥ﬁ§%q§%#ﬁ$éZéf( qﬂﬁﬁkFﬁvﬁgsén%%%ﬁé%%ggéh§%§‘
nmodul e, the thraeghedipl eheargdhiesied iis theteepbasgulrtwsadist tAke: bandihke
external electrodes are forned on a surface of 25 the rectangul ar substrate

opposite to a RR¥FEERNDf aPfe SFEEREFFuIRE st PRI €OBALGRPEN CORR SHRRR RGNT
portions are f d,aqt ne e hGal lysto . hondl ti

by the throughg%o eéﬁigagﬁﬁgggﬁ‘sg%?bohgg%fg%%8e¥50ea%§f%§grﬁ%ﬂ?%%ggy ?ﬁ%
earlier deséri bsshietiductdte chips ~~ard JANh2uuapkl) faseiecpndudiereby

device as fabricated by the earlier described nethod is unted on a

circuit board.Q?Q%ﬁﬁt. %ﬁtr%ﬁﬁyﬁﬁﬂnp ﬁtIéiﬁQﬁf%ﬁg%nig%ﬁ&iﬁcnoaeva%eas

fabricated by tsf&lf‘@éﬂdl@ét@ﬁscrd}ﬁgﬂs mehRQd aghdOUBbRAifAg a gbFEtbhshoad de
ig.

BRI EF DESCRI PTI ON OF DRAWNGS | 0 1 illustrates a nethod of fabricating
a sem conduct orrelfioeed nvihd cohdantechirifaily condustddemPRr tic Mg ch this
invention is applied; Fig. 2 further illustrates the nethod of 15

fabricating a sem conductor device in accordance with the first enbodinent:
F(g 3 furtiber illust2z)ebnt hbisetethad 6Aabifiabaticag imgseni semdocnoiuatavi ce

[ d jth the fi mbodi t; .20 Fig. 4 further illustrat th
ot hod of 1 abr INEIGRy o Rent BBRAGCEOF cled Sc TR dHifhce SPThe { RES HAT

enbodi nent; Fi gage f Wdiheied | | Ust radesdt hent®t heflothetabtieat i RWBide the
sem conduct or device in accordance with 25 the first enbodi ment; Fi % 6
further illusteaesytinn rf atl deaphbPreacinghe shifRDfucte Bethed i dn

accordance wi th the fJ¢S8in, efbodi ngoks E4gs. 7A to 7D further illustrate the
met hod of 30 f bricaf%ngla seniconductorg%evice in accordance with the

first eriboddnment;
(28) In this method of fabricating a semiconductor

device, at least one of the steps of the method is
performed after a step of cutting the tape carrier into
rectangular substrates of a length comprising a
20 plurality of the bonding portions in the longitudinal

€) direction of the tape carrier.

(29) In this method of fabricating a semiconductor

device, the identification marks are formed in the tape

25 carrier, for delimiting the bonding portions at
positions within regions at which the tape carrier is to

be cut into the rectangular substrates.

(30) In this method of fabricating a semiconductor

30 device,

the step of «cutting the tape <carrier into
11a



11f , 1?2 J AN2003 5 Fig. B further _illustrates the nethod of
fabricating a seniconductor device in accordance with the fi rstu@nzoﬁ rent
Fig. 9 further illustrates the nethod of fabricating a sem condutor 083
in accordance with the first enbodinment; Fig. 10 illustrates a nethod of
fabricating a sem conductor device in accordance with a second enbodi nent
to 11g ~1 1 JAN 2003 which this invention is applied; Figs. 11A and 11B
further illustrate the nmethod of fabricating a sem conductor device in
accordance with the second enbodinent ; 5 Fig. 12 illustrates a method of
fabricating a sesteongutanr devibee riatedccordancepdttbrielihi r eddiasi Nneghd o
which this invention is applied; Fig. 13 further illustrates the nethod of
fabricating a stelteprdecberdebipe iaFeacddridwatt Lo Ehet haPehicad bl Apst ;

10 Fig. 14 shows a cipguit Qo%ra% %’%}f"hié‘hfié %Rumi‘%&ﬁf'lﬁéee”lfﬁggu%a?rthe
device of this invention; B g. 5 'shows el €Gt roni ¢ equi pnment at is
provided wi th @endindgtpboat dnentivaitClades yhint sk éder Senkcepdsaiaait daytie
of this invention; 15 Fig. 16 shows a tape carrier in accordance wth

anot her enbddi MAAtRTWIsEs AARESt i off akdreri PORFLRBoWPOF HATS carF er thE

accordance with yet; aneifer aipedifBRt Qfi thhishy RNt pRe 89 BRET BEN% AGR
CARRYI NG QUT THE INVENTI ON Preferred enbodi ment's of this invention are
descri bed portions across the width of the tape carrier acting as

a base line.

C) 10 (31) In this method of fabricating a semiconductor
device,
the step of affixing the semiconductor chips to the
tape carrier is performed before the step of cutting the
tape carrier into rectangular substrates;
15 the semiconductor chips are mounted on the bonding
portions, except for the bonding portions in the
(integer n x constant k)th width-wise 1lines of the
bonding portions in the lonéitudinal direction, with any
one line of the bonding portions across the width of the
20 tape carrier acting as a base line; and
the tape carrier is cut on width-wise 1lines of
C) interconnecting pattern that are the (integer n x
constant d)th (where k € d) width-wise lines of the

interconnecting pattern in the 1longitudinal direction

25 from the base line.

(32) In this method of fabricating a semiconductor
device,
the bonding portions are formed on the tape
30 carrier, except for width-wise lines of regions for the

formation of the bonding portions that are the (integer
11b



below with reference to the acconpanyi ng drawi ngs. First Enbodi nent 25 A
met hod of fabricating a sem conductor device in accordance wi 8 TanA'N 2003
enbodi ment of this invention is shown in Figs . 1 to 9. A tape carrier 10

shown in Fig. 1 is used for 12 ,~ fi JAN 2003 this enbodinent. A
cross-sectional view taken along the Iine Il-11 of Fig. 1 is shown in Fig.
Z and a cross-sectional view taken along the line I11-111 of Fig. i is

shown in Fig. 3. In each figure, the ratios of thickness and di nensions of
5 conponents are different fromthose used in practice, for purposes of
illustration, and _thus the inyention.is, not limted to_thgse rati.os. The
tape carrier 10"c&mTiResd és:ﬁ&#’r a‘ﬁad?la_‘ﬁ%sg {chﬁ’gesst??fphcg}etﬁsglpma, I}é’ﬂfd
a plurality of {eadi ngoppitions 1drforgmd 1bsnuaig ! egsdrioishsur fage otnthe
substrate 12, and the tape_carrier 10 is wound onto a reel ( _not shown in
the figures ) .lowgktedbnalhdirgsd ioayrivekthoanpulciehe idia hef &hehreegiayer
tape wherein t opdi_n ) far qgg. tchi.ng
after an el ect P“?%% {Egec%%ﬁbgﬁféﬁ aéﬁ%h%aorsﬁ%gég%eﬁo?g”gggaga 1 rgcgeﬁasc 2

affi xed to she ladstIate; 12 by an adhesive, or a two-layer tape wherein no

adhesive is used. Wth a two-layer tape, either an electrically, conductive
filmsuch as a coppefhdi| MGeP deBbsi tEBHY he Hifost FAPE by hefRod LRER

as sputtering and-{qWguiitmisupkehadel0 faes thee PAOANES POBEEBRS YMtRe
varni sh 20 of a polyimde resin or the like i1s applied to electrically
conducti ve foi |semictrrzduciopperhips| arehed filked droni thhe | saper edrrier; and

the tape carrier is cut on width-wise lines of the
C) 10 regions for the formation of interconnecting pattern
that are the (integer n x constant d)th (where k < d)
width-wise lines of the regions for the formation of the
interconnecting pattern in the longitudinal direction
from the base line.
15
{33) In this method of fabricating a semiconductor
device,
the bonding portions are formed on the tape
" carrier, except for width-wise lines of regions for the
20 formation of the bonding portions that are the (integer
n x constant k)th width-wise lines of the regions for
the formation of the bonding portions in the
longitudinal direction, with any one line of the region
for the formation of the bonding portions acting as a
25 base line;
the step of affixing the semiconductor chips to the
tape carrier is performed before the step of cutting the
tape carrier into rectangular substrates;
the semiconductor chips are affixed to the tape

30 carrier only on regions wherein the bonding portions are

formed; and
l1lc



to fona a substrate and bondi ng portions are forned thereon. ThF sg?ﬂtrate
12 cauld be forned of any organic or plastic naterial that is hsgd_ r £bud
general - purpose tape carriers, but 25 the material is not limted in any
manner provided it is flexible. A two-layer tape w thout any adhesive
generally has a superior flexibility than a three-layer tape. To further
i'ncrease the 13 11 JAN 2003 flexibility, local nmeasures such as punching
or overhanging could be applied, simlar to those used in nethods such as

t ape aut omated bondi ng (TAB). Sprocket holes 16 are formed continuously in

the 5 longitudinal djyection along both wi dthw se edge portions of the

substrate 12 . Thesekéﬁrgéﬁgtqﬁﬂ Shetar &Y ééVbﬁQ&%%f gglﬁFFhfxp tbe

sprockets ( notrshp¥Rsi nrdhe fhd i Ru/Ratidhent he fraRe HRfddteing 0 2¢§t9@|r@g
as

wound and unwound. Through-holes 18 are forned in the substrate 1
shown 10 in t hetkat apgenerhe wilihtRgRirg.n 2x Qeasdgarti ng) U dablersf khes d)

t hrough- hol es 18, is,_covered.and blocked by one of fhe bondin ortiops, 14.
I n ot her mordsf"%%%hb%ﬁ ?nngSFtPgngmf4€§@§ Qﬁréﬁftgh%vg?FggtESW%fﬁ n&%e

t he t hroughsholiastdScoktheedinge pattédral sShn padsd blieniyad tusd rstlandaintection

t hr ough- hol es t hat have openi ngs on 15 both sides of the substrate 12. The
base material dfirYMmetRepReFAt &182-coul d be exposed on the inner surfaces of
t he through-holes 18, as shown in Fig. 2, but if necessary it could be
covered with plating of a material such as copper. This configuration nmakes
it possible to form & El Bet thdial rétlomhnett ifertilvadugly tdesehicogivdot @s

18 fromthe bog%&¥£e’

() 10 the sprocket holes and positioning holes are formed

in the tape carrier; and

the steps of the method are performed by utilizing

the positioning holes.

15 (35) In this method of fabricating a semiconductor
device,
the through-holes are formed in the tape carrier:;

and

the external electrodes are connected to the
20 bonding portions through the through—-holes, and are also
(9 provided on a surface on the opposite side from the

surface on which the bonding portions are formed.

(36) In this method of fabricating a semiconductor

25 device, the step of forming the external electrodes on
“*  the tape carrier comprises a step of mounting a material
for forming the external electrodes onto the tape
carrier and a reflow step of heating and melting the

material to form ball shapes.

30
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portions 14 formed on one surface of the substrate 12 to externg|
electrodes 38 (see Fig. 7D) formed on the other surface thereofs h JAN 2003
plurality of the bonding portions 14 are formed in the lateral direction of
the substrate 12 and also this pattern is 25 repeated in the |ongitudinal
direction thereof. The bonding portions 14 are fornmed on top of the
substrate 12 and do not protrude into device holes . Since this nakes it
unnecessary to 14 ,~ 7 JAN 2003 formdevice holes in the substrate 12, it
is possible to use a tape carrier 10 that does not have device holes . Such
a tape carrier 10 has little distortion because there are no devi ce hol es.
One semi conduct or chid7B2Ai semdrnadued oro nexdbihl &ohali Agcsrganteonwiltzh ( thde
Fig. 7B ) . The bondjng portions 14 are portions for connection to

i ndi vi dual semlcrb%%{é{‘g? ERI"BE*3%° and conprise lands for connecting

el ectrodes 34 of the;sedcaemdual=gr shbesriZe |amdwhfieh fIendDggt iso £XiehRAl
el ectrodes 38 (see Fig. 7D), or wiring for connecti ng these 10 | ands, by
way of exanpl e.an®tEornad &Rl ¢ Med ey orhe nroft @Rguher bsHBshy & thawings

are forned is oW i e £g'sé%§%%@f£ qekﬁglsgghgﬁﬁ .;gggtibgétﬂffom the

enbodi mrent of the 1 nventlon, urafity of rtions 14 are fonaed
in the | ateral mhaoteigwhanfstbetsabetrand 12, so that a plurality of 15
sem conduct or chips 32 e nmounfed across, the width of the substrate éZ.

an
These bondi ng porti d"nspiHrQ &t¥or dsﬁwlwm“&tr?&nn‘gﬁ‘l?ﬁattoa At t‘%ﬁ?ose
thereof is repeat b ©16Nns N€otLESHONAN nhheosuhet bahgihd partilaist he

sem conduct or chips 32 can be nounted in a repeating pattern along the
| ength of the substrate 20 12 . Positioning holes 20 for marking the

p tions q{) t he bongj'éw)g f’r?rEﬁ?%‘%éﬁ%%&ﬁdﬁ%gﬁdmioﬁuﬁﬁe substrate 12, as
Iy,

shown in Filg. 3. Mdre specifica € positioning héles 20 are forned
further towards the tdigesdhdsinvéondi fgrped icohsar4anhstt POpace cposivdtoines)
at the outer sizﬁc_ll%gr}_across the width of the substrate 12, of the bonding
portions 14 th ‘e arrayed in lines across the width of the substrate 12.
A pair of Uh? 15 thd JANi2B80%opic conductive film is interposed

‘ between surfaces of the semiconductor chips on which
ls electrodes are formed on the bonding portions; and
the bonding portions and the electrodes are
electrically connected by electrically conductive
particles comprised within the anisotropic conductive
film.
20
() {39) In this semiconductor module,
the through~holes are formed in the rectangular
substrate; and
the external electrodes are formed on a surface of
25 the rectangulér substrate opposite to a surface of the
rectangular substrate on which the bonding portions are
formed, to be connected electrically to the bonding

portions by the through-holes.

30 (40) A semiconductor device as fabricated by the

earlier described method.
1le



positioning holes 20 are formed in the vicinity of two corner portions of
t hese. bondi ng portions 14. The thus formed positioning holes 20 ngkg UAN 2003
possible to identify the position of the line of bonding portions 1 f.orneé‘
across the width of 5 the substrate 12. Pairs of identification marks 22
are formed on the substrate 12, as shown in Fig. 1. These identification
narks 22 are arranged in such a manner as to nake it possible to identify
sections of the bonding portions 14 that are arrayed 10 in a matrix of a
plurality of rows and a plurality of colums. In this enbodi nent of the
invention, pairs of L-shaped identification marks 22 are forned in such a
manner as to divide the bonding portions 14 into sections consisting of’
four portions in the(4ongiA udiemdlcadidiettidondelritike ssibHamticaiZednby5 thee
portions in the lateral direction thereof, in other words, into groups of 4
X 5. It shoul d $RFbbSF oESERAPEh BT ADES FOWHRA R oréi BRdlt4beasid oned
off by each pair of identification marks 22 and the shape of the
identification marks 22 can be determ ned as required. If a two-layer tape
is used, thé 20 ident42i cBleotrpmiks 22uigmend f tvavechof a heseswineondtierticat
and at the sane,tinpe as t bondi ng, portions 14. The pairs, of

i dentification FRfks® Zisdir]%bore“i%te&?m}t’ﬁ 3> 45ridiSHg ‘E%??th@"!l&“%‘?ﬁ%d as

sections that exshneled! bres efrthetbeadidag portions 14 across the wi dth of
the substrate 12. In 25 other words, a |line of bonding portions 14 across
the width of the substrate 12 remains between one matri x of bonding
portions 14 segid a| i i fication marks 22 and the 16
1 ~ JAN 2003 ng%]ﬁ%%%%é%gyr?gﬁoP%bgn Fﬁgﬁtgorti ons 14 sectioned off by
a@t her pailp of identification marks 22. When a line of the bonding
portions 14 across the wid_rlh oﬁ th%t pe carrier, .10 actﬁ a% 2 base .line,
the ( integer n X cdndant tk) *tANKCEENGSse | MEEYE bBhdi AFPFA 142

al ong the | engtdentifcditudepe calgviate 10 iins exetudadnteom fhere sectipnsst

In the enbodi nent shown in Fig.. 1, for exanple: k = 5. Therefore, with any
line of bondi nG"BAAIMERE 1%° AXRiFH BBig pAYENFiRe, ishePslAedioth, 15th,
20th, etc. , lines gfjponding peittRes 14iiMukPeatengit udinal ndicherf i on, 40

are outside the sections delimted by the pairs of identification marks 22.
These |i neds of flgdrdians igug t iBonsemd condyicert hdevisectimnacnordmue awith
cutting regi ongy,F9; EXATNS dixﬁeH:;i s desired for the tape carrier to nove
as a rectangul ar substrate after a solder ball formation step, which wll
be 15 described | at éligthe 3 apefwatrheer l1l0ltastbatest aphet abhbtehoa of

f ace- down bondi ng step,. which will al §o %e described | ater. T%s enbodi rnsnt
i s advant ageoud PR NFAT MY RakESTECRBEECEPE (IS EILe 1 HE' t 5O FRRce Wit
rectangul ar sulser #iestaterdvdiiept; A further characteristic of this

enbodi ment _is an ingrease in the 20 flexipjlity in the winding direction
because of 2¢ he preséd@e of Pl adeyrWsh opH%T?%’é%‘?es the method o

(} fabricating a semiconductor device in accordance with
the first embodiment;

Fig. 5 further illustrates the m&éthod of
fabricating a semiconductor device in accordance with

25 the first embodiment;

Fig. 6 further illustrates the method of
fabricating a semiconductor device in accordance with
the first embodiment;

Figs. 7TA to 7D further illustrate the method of

30 fabricating a semiconductor device in accordance with

the first embodiment;
11f



A step of cutting the tape carrier 10 is shown in Fig. 4. As shown in this
figure, the tape carrier 10 is wound onto the reel 24 in preparatiog. The
t'ape carrier 10 is unwound from 25 the reel 24 and is cut into r &t Aguﬂmﬁ
substrates 28 by a cutting tool 26 such as a cutter. One of these
rectangul ar substrates 28 is shown in Fig. 5. 17 1 7 JAN 2003 Each
cutting position on the tape carrier 10 is on a wdthw se |ine of bonding
portions 14 that is the (integer n X constant d)th such line in the

| ongi tudi nal direction, with any widthw se |ine of bonding portions 14 on
the tape carrier 5 1p;gcting as e hasg |ina1ddt ddties eniodi menfeshoun in s
Fig. 1, for exanple: d°= 5. Therefore, the tape carrier 10 is cut on the
5th, 10th, 15t hfaRfibaténg. ,al isesi aindhbet dondievd.geor ihonscddrdantiee with
| ongi tudi nal direction, wt ny line of bonding portions 14 acting as a
base line. 10 SFAgefthrs Eﬁgﬁaéﬁepﬁat the tape carrier 10 is cut on the
bondi ng portions 14, pif is possihh@nt® ensun@swirdelescut tiHag r NS4t hag £
when the cutting is dohe between bonding portions that are adjacent in the
| ongi t udi nals difalerioating earesmitconsbicton! y deyiciee &0t tacepopenaei owith
facilitated, but, nho_sires LS lnparted to the remai ning bondi ng portions
14 on the recté% %|5$r§§b§?%§9é%§§tdf Fig. 5 during the cutting, enabling
an inprovenment in theiyiel 90 Nefleushabteisn khi meehibadi ENt fablid datpbng  a
carrier 10 is cut on all of the |lines of bonding portions 14 outside the
sections 20 del§SHIERBYCERE | ASHEGS catPon FHFREDICE heWdide tRi s IRGAPFe

embodiment to

l1g



Is a case in which: k= d = 5. Therefore, the tape carrier 10 is cut on all
of the lines of bonding portions 14 that are outside the sectiop‘]s]dg]q'Nn'zqﬂﬁd
by the pairs of identification marks 22. In a variation: k < d, soO that e
tape carrier 10 could 25 be cut into rectangul ar substrate 58, as shown in
Fig. 6. Each rectangul ar substrate 5B is obtained by cutting the tape
carrier 10 only on selected |ines of bonding portions 14, of all the 18 ~
| JA N 2003 lines of bonding portions 14 that are outside the sections

delim ted khiche thdentiidveriicm igrdgpldbd Mre specifically, in the fornula
(integer n X constant d) for determning the cutting positions for the tape
carrier 10 in the&iegsanpl EaAshadn BB nférghes: id lastratEhethepmethod esf 10 i s
cut on the 10th, 20th, 30th, etc., lines of bonding portions 14 in the

| ongi t udi n&Fabdiicadtiingn, a wsemiaopducterofdevdd nin paccovdance withngthes a
base Iine. A plurality of matrices of bonding portions 14 are fonaed on

t he rect angeiconds emboditmer®s,; del i mited by a~plurali.ty of 10 pairs of
identification marks 22. A |line of bonding portions 14 is fornmed between
adj acen® matricefigh. bddli nilbestrates oat smeshode ofct ifabrigatiing ed by
the identification marks 22. The identification marks 22 formed as

descri bed SERISONNICEAF deVAE LRATFREIRRCE Iidh agthipd embpdiment §0.5i b e
to 15 check the identification marks 22 fromthe rear surface of the tape
carrier 10“9@1"&& 1% IeRtigh 1 AR balls, for exanple. The yield can

SRR PR o IR Ry T s e
step. semiconductor device in accordance with the third embodiment;
10 Fig. 14 shows a circuit board on which is mounted the
semiconductor device of this invention;
Fig. 15 shows electronic equipment that is provided with
a circuit board on which is mounted the semiconductor device
of this invention;
15 Fig. 16 shows a tape carrier in accordance with another
embodiment of this invention; and
Fig. 17 shows a tape carrier in accordance with yet

another embodiment of this invention.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Preferred embodiments of this invention are described

below with reference to the accompanying drawings.

First Embodiment
25 A method of fabricating a semiconductor device in
accordance with a first embodiment of this invention is shown

in Figs. 1 to 9. A tape carrier 10 shown in Fig. 1 is used for

12



20 'The steps described bel ow are based on the exanple of the rectangul ar
substrate 28 of Fig. 5. In this enbodinent of the invention, thel']g([mmﬂ 7903
of the sem conductor chips 32 could be done by either face-up bonding or
face-down bonding. Wth face-up bonding, the bonding 25 portions 14 are
often connected to the el ectrodes 34 of the sem conductor chips 32 by wre
bondi ng or TAH bondi ng, then the positions at which the sem conductor chips
32 are nmounted are 19 ,~ ? JAN 2p03 subsequently covered with resin. Wth

face-down hagigh NdmbodPimeits. 0 /dPossUldbtidniiedicititAkan APBHGNEhEY1 #hb
el ectrically conductive resin paste, netal connections by Au-Au, Au-Sn, a

sol der or the-11ksf Fdig.shriiBkshewfli 19 Mg 2AndNaUERb58TsE€8i8na? TREw Ni S
enbodi ment, a nethod of face-down bondi ng the sem conductor chips 32 by
usi ng an arta#icén Gliond Ahdidtine ITT-MI300ESFU§SsCI | i Gholie iaNFigl.r 9pi £n
conductive film30 is used as an adhesive in this enbodi ment, but the
present i nwath ofiguxled athe bemataind | ef tthicknessi ramhi dimehsions of
sem conductor chips 32 1~ are affixed by an insul ati ng adhesive. A step of
appl yi n§ arcomponentpi areoddffereats ifirom cthdse r esedndgnl praathiste at oR8 i s
shown in Fig. 7A. The ani sotropic conductive film30 is fornmed of

el ectri cal IBuxpsrRe cfvblbastratban( @anscthnsdihe ipyrotionis mot bimited

di spersed within an 15 adhes ive ( binder ) , so a dispers ion agent nmay be
added t her &®.thofe FALF opi ¢ conductive film 30 could be affixed as a

previously forned sheet to the rectangul ar, substrate 28, or_it _could be
provi ded as a |i g% @RS %ﬁe&tlgn&g*“&ﬂtlél?&st’r §Pés§§?tﬁoﬁé Pha? long

thermosett isr‘:q:fﬁj Q%séavpee kcsmgf, taenrz:l gspel%raas.l.i:[thyeof bonding portions 14 formed
10 on at least one surface of the substrate 12, and the tape carrier

10 is wound onto a reel (not shown in the figures). Note that

the tape carrier 10 could be either a three-layer tape wherein

the bonding portions 14 are formed by a method such as etching

after an electrically conductive foil such as copper foil has

15 been affixed to the substrate 12 by an adhesive, or a two-layer

tape wherein no adhesive is used. With a two-layer tape, either

an electrically conductive film such as a copper film is
deposited on the substrate by a method such as sputtering and

(:) this film is etched to form the bonding portions, or a varnish
20 of a polyimide resin or the like is applied to electrically
conductive foil such as copper foil, then the varnish is cured

to form a substrate and bonding portions are formed thereon.

The substrate 12 could be formed of any organic or plastic

material that is used for general-purpose tape carriers, but

25 thematerial is not limited in any manner provided it is flexible.

A two-layer tape without any adhesive generally has a superior

flexibility than a three-layer tape. To further increase the

13



20 adhesive for this anisotropic conductive film 30. The anisvtropic
conductive film30 is provided over at |east the bonding port| ? é

A ternatively, this step could be sinplified by providing the anh ANOZﬂDB
conductive film30 so as to cover the entire rectangul ar substrate 2B. It
shoul d be 25 noted that subsequent handling of the rectangul ar substrate 28
can be facilitated by providing the anisotropic conductive film30 on the
rect angul ar substrate 28 except for the outer 20 1 ~ JAN 203 peri pheral

edges ther egfa 5 Soagu 3G ed to
t he outer S%r. p ra sur cagis] o%élﬁlpéfect angﬁ ate %@ﬂi ﬁ(;%'lr‘ lity
of sem conqugiIf b@bﬂéﬁz@dar@uﬁfﬁ}: ¥RUEhSEe 3 s8Y tﬂiieméﬂhé@é réawaﬁoas’ls@t ive

film 30, as shown in face-down bondi ng step). As descri bed

previ ously,admmwlmd)pﬁg pf@)m are formed in a plurality of rows and a
plurality of columms on the rectangul ar substrate 28, and individual

sem conduct or chigprovkett € holest eleonakde frmbdd cotlintdusly i Eend

sem conductor chip 32 is provided with a plurality of electrodes 34, and a
surf aced36 lIdmyianidiom vd Dtedtiore lddngp et hB3¢idthwisevedgd psrubons esif on
top of the anisotropic conductive film30. The bonding portions 14 are
formed in ddve sabsttatecl 2u Theslkespiragist hiodesol 6 are désbynadito Gdgaged t he
sem conductor 15 chips 32 are nounted with the el ectrodes 34 positioned
appr opr i at e/ith sprockesist [ nat rhavam ibcthiv fd duresyi when theysapei emrnienol es
20. Alternatively, a dedicated identification pattern could be used. Note
that it is lﬂe‘fﬁar‘?ﬁ)’r@ tWPYRA n?'!‘&ri&&"%‘\“@he bondi ng portions 14 that are

E“de{.éﬂ‘;‘”ci?rtei‘e FRAAPP Lo 1B St AOamEcssn FH SUBREEBRB U 0 RS IR 32

uld liﬁ nmip %de 'er}\q.a\ijtfie"ﬁ\éné/ within Fig. 2. One opening of each of the
through-~holes 18 is covered and blocked by one of the bonding
portions 14. In other words, the bonding portions 14 are formed

to overlap (overhang) the through-holes 18. Of course it is also
possible to use standard through-holes that have openings on

15 both sides of the substrate 12. The base material of the
substrate 12 could be exposed on the inner surfaces of the
through-holes 18, as shown in Fig. 2, but if necessary it could

be covered with plating of a material such as copper. This

O configuration makes it possible to form an electrical
20 connection through the through-holes 18 from the bonding
portions 14 formed on one surface of the substrate 12 to external
electrodes 38 (see Fig. 7D) formed on the other surface thereof.

A plurality of the bonding portions 14 are formed in the

lateral direction of the substrate 12 and also this pattern is

25 repeated in the longitudinal direction thereof. The bonding
portions 14 are formed on top of the substrate 12 and do not

protrude into device holes. Since this makes it unnecessary to

14



on the anisotropic conductive file 30 or a plurality of the serq ?02 g&g
chi ps32 coul d be nmounted thereon sinultaneously. 25 For exanpl &,

nunber of sem conductor chips 32 as the total nunber of bonding portions 14
could be mounted on a single rectangul ar substrate 28 at the sanme tine. 21
~1 TA N 2003 It should be noted that the sem conductor chips 32 could be
such that el ectrodes 34 are formed al ong only two edges thereof, or the

el ectrodes 34 could be fornmed along all four edges thereof . These

el ectrodes r3¢matevitecRoRe8Y i Hednas sHBé@kaéeoiz soidefs Pé&éé!ﬁﬂr@ﬁﬁﬁ%s@‘
al um num pads, but protuberances could equally wel T be provi ded on the

bondi ng poit tape ddreiet K kM B8eBOhOL Hive deibided B e8l.CE&Eh L tHapem
pr ot uberances. The ani sotropic conductive film30 is interposed by the

above stepgaligtierenot hassuitete d6sebdbrthenspstaesduchere care nkd) ddridse Whi ch
the el ectrodes 34 are fornmed and the surface of the rectangul ar substrate
28 on whi cholles .bonei sempoohdavsoitichip FDrisedonhectedptefeactbbandimpve on
to the next step once the nounting of all of the sem conductor chips 32 is
conpl et®ed, pewtionf 14 htseeHighndBJt.oThe thord 31y poa tiomst ¢d areliportigns,. 15
A tool 40 is then used to apply pressure to the surface of each

seni conductfer ctemSLiPpotet elndividualr sewiconduston tdbipg e32y odnd 34
are formed, as shown in Fig. 7C, to press the sem conductor chips 32 in the
direction SompEdsigondianfisor £PBns copnesting: ereleqigodamunddn e g e)

I's incorporated within 20 the togol 40 to, heat the sem con ctor chi 32.
Note that SERIGORINGLOY: GhiPEe 3ppl itARds, £of| ufﬁﬂ“t’-?gof%% S"o

b) S electrodes 38 (see Fig. 7D), or wiring for connecting these

10 1lands, by way of example. Note that only the region in which

the bonding portions 14 are formed is shown in Fig. 1; other

details are omitted. In this embodiment of the invention, a

plurality of bonding portions 14 are formed in the lateral

direction of the substrate 12, so that a plurality of

15 semiconductor chips 32 can be mounted across the width of the

substrate 12. These bonding portions 14 are formed in such a

manner that a pattern thereof is repeated along the length of

the substrate 12, so that the semiconductor chips 32 can be

O mounted in a repeating pattern along the length of the substrate
20 12.

Positioning holes 20 for marking the positions of the
bonding portions 14 are formed in the substrate 12, as shown
in Fig. 3. More specifically, the positioning holes 20 are
formed further towards the edges than bonding portions 14 that

25 are positioned at the outer sides across the width of the
substrate 12, of the bonding portions 14 that are arrayed in

lines across the width of the substrate 12. A pair of the

15



32 in a batch, as shown in the figure, or to each sem conductor ﬁh p 32

i ndi vidually. The el ectrodes 34 of the sem conductor chips 32 ar {23AN 2003
brought into electrical contact with the bonding portions 14 by the

el ectrically conductive particles of the anisotropic conductive film30. In
t hi s enbodi nent of the invention, the 22 .~,~~ JAN~pg ani sotropic
conductive film30 underfills the spaces between the sem conductor chips 32
and the substrate 12 at the sanme time as the electrical connections between

t he bondi ngpgit iombng holiek e agkeedFREASiBAc RS & iFGE Ly 6EOLWS cdPer
fabrication of a 5 seoi conductor device by a nethod that has superior

reliabilitypardiguododt i thege Iordinde poetiionsdutyor THe pthds afermédo
heated by the tool 40, the adhesive in the anisotropic conductive film 30
hardens i n pasitimingdoles 3Amakeridopossibdet totidentifiyneheOpositiboe 36
of the sem conductor chips 32. Energy could be added to the adhesive,
dependi ng @f tthe Qdm¢enifnjondingnpent bdéns hk¢ dtthred ecdosts theuwddth The
external electrodes 38 are then provided for the rectangul ar substrate 28,
as showd i ith® gubEtrate lhat purpose, 15 solder is first provided within
the through-holes 18 of the rectangul ar substrate 28 and around the
peri phery t her eoffal&xsr @hmidanddf iCahiomanasks 28y kg Sermednene thed it
coul d be applied b rinting. Alternatively, previously, forned solder balls
Coul d be piSRR&FEAte 'eapﬁ)%_htoi“@né-,“ F&gm#ch’-‘g'a% {enShiication Maxkst ¢ he
sol der bal I2'32 Caoruelz daPPaH&’é‘S g.mnt Quéneaahgn%fer as to make it possible to
O identify sections of the bonding portions 14 that are arrayed
10 in a matrix of a plurality of rows and a plurality of columns.
In this embodiment of the invention, pairs of L-shaped
identification marks 22 are formed in such a manner as to divide
the bonding portions 14 into sections consisting of four
portions in the longitudinal direction of the substrate 12 and
15 five portions in the lateral direction thereof, in other words,
into groups of 4 X 5. It should be obvious that the number of
bonding portions 14 sectioned off by each pair of identification
marks 22 and the shape of the identification marks 22 can be
Q determined as required. If a two-layer tape is used, the
20 identification marks 22 can be formed of the same material and
at the same time as the bonding portions 14.
The pairs of identification marks 22 divide the matrix
of bonding portions 14 into sections that exclude lines of the
bonding portions 14 across the width of the substrate 12. In
25 other words, a line of bonding portions 14 across the width of

the substrate 12 remains between one matrix of bonding portions

14 sectioned off by a pair of identification marks 22 and the

16



the positioning holes 20. The solder is then heated to nelt it in a refiow
step, so that the solder is formed into ball shapes by surface1tPQ§Aana§o
formthe external electrodes 38. The external electrodes 38 25 are on
surface on the opposite side of the bonding portions 14, but are in
electrical contact with the bonding portions 14 through the through-holes
18. The bondi ng portions 14 are al so 23 1 ~ JAN 200 connected
electrically to the el ectrodes 34 of the sem conductor chips 32. Therefore

EPEL ﬁgt CemiRIBKE IR e 55 0 £ORORALR]  PoFRioRET 14 SR iR 3%%%2%?: *
) i t
necossary. ioaR BB of TR IO R0 MY T2 T oF LAREor th

posi ti oni nq:&ﬂﬁmdgegobubhe PPACro8d e RAlath 8P tHd tApessdFder Ao acts
noaul e

sem conduct or 42 shown in Fig. 8 is obtained by 10 the above steps.

This sem calachasenDie f e (ititgdranex Tofistanduk)eh Wedthessarrameed in
a plurality of rows and a plurality of colums. The sem conductor nodul e 42

conpri s8s tdf boadingopbatienbsli4 aikont the NMengbhao £ tih waget barboedi 1y
portions 14 in a plurality of rows and a plurality of colums . 15 One

sem conducticy extilpdéd firombhesedsert s Th theelnbodimgntshowmdiniPigf t he
rectangul ar substrate 28. The bonding portions 14 are placed in electrical
contact witlhy tfar cdxampleiesk3ad bt Thereforeensithomanyhilpnesdhbanting

ani sotropic conductive film30. The external electrodes 38, which are

pl aced i n FPIEIQNS ldapctdngaas Aikase HdnsondheyStbrt 1868, 145ty AN« he

t d on a surface of the rectangular, subsirate 28

ough- hol es 18, ,are provide €
t i's on %% 'oﬁbﬂgF‘Pé‘-_r Q?'a‘gll"ﬂ aertiengohtiiadt R tonpgatudinahirach o each
o LSRR AL P BELRLSS! o PR L B
with the e'i%‘é:{&iﬁ%a%&b%ﬁ% Z-Qq.usﬂﬂesseerfiq‘%éd% q;orﬂﬁ./l{é;epclﬁ:ions 14
outside these sections are used as cutting regions. For example,
if it is desired for the tape carrier to move as a rectangular
substrate after a solder ball formation step, which will be
15 described later, the tape carrier 10 can be cut apart after a
face-down bonding step, which will also be described later. This
embodiment is advantageous in that it make it possible to cut
the tape into rectangular substrates at any step. A further
O characteristic of this embodiment is an increase in the
20 flexibility in the winding direction, because of the presence
of places with open lines.
A step of cutting the tape carrier 10 is shown in Fig.
4. As shown in this figqure, the tape carrier 10 is wound onto
the reel 24 in preparation. The tape carrier 10 is unwound from
25 thereel 24 and is cut into rectangular substrates 28 by acutting

tool 26 such as a cutter. One of these rectangular substrates

28 is shown in Fig. 5.
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configured of each of the sem conductor chips 32. If the 24 "~ ) JAN 2003
rectangul ar substrate 28 is then divided into individual units

correspondi ng to each of the sem conductor chips 32, these indi 1'i7dt4£1N 4003 s
are conpl ete sem conductor devices. The rectangul ar substrate 28 coul d be
punched out into individual 5 units, as one exanple of the step of
separating the rectangul ar substrate 28 into individual units. The
positioning holes 20 can al so be used for positioning during the punching

out of the rectapgehdlcuttitly Fo5iBior Bk tRECEAp¥CCRPFIEPNT V1Sl F a
detected during the fabricathon of the tape carrier, but the 10 | ocations

t hereof cakid®hidsiedndned ofy bdatigalyl F@r&libﬁbr ahechgenis filfat ( Dtk sn SO
that good-quality chips are not nounted thereon. This ensures that no

further valyeconstdfied fth deichClinel in &t lodgitulihhds®iréctioRpwiiie to
be made uniform for subsequent steps (such as a solder ball formation

step), 15 defyewtidvhwise Tondust Bormdimg poatt kbrize 14nant elte ttwpe @amsiaktinmi es
whi ch can be identified as defective once they are separated into

i ndi vi daal 19nactihgt @s. a dased oie punc kiligs embotlimentnsbownluin dFigoduyl e 42
into individual units is shown in Fig. 9. In this figure, the 20 periphery
of each sefogopzampde:cdi F 32 Bhergéorect thgutapescarriex cl®8is cufelqh by a
fixed tool 44 such as fixed blades. A novable tool 46 such as novable

bl ades pundB&sSthy 1%khpditdherPtd ehe.schirem@icthe konding popfions

i ndi vidual _units, .in other words, sem conductor devices 50, are obtai ned.
25 Furt her 14t dfs o nlorgatedinal diEeetienn, WéFBc?PYciF“Shé’J—k@Wg

E@:}knl\larzge%%ri%%rs q%%teier‘n%h aem (i’%nsdeuc‘ltionre.dew ce 50 as necessary. 25 A

10 Since this ensures that the tape carrier 10 is cut on the
bonding portions 14, it is possible to ensure wider cutting
regions than when the cutting is done between bonding portions
that are adjacent in the longitudinal direction. As a result,
not only is the cutting operation facilitated, but no stress

15 is imparted to the remaining bonding portions 14 on the
rectangular substrate 28 of Fig. 5 during the cutting, enabling
an improvement in the yield.

Note that, in this embodiment, the tape carrier 10 is cut
O on all of the lines of bonding portions 14 outside the sections

20 delimited by the identification marks 22, because this example
is a case in which: k= d = 5. Therefore, the tape carrier 10
is cut on all of the lines of bonding portions 14 that are outside
the sections delimited by the pairs of identification marks 22.

In a variation: k < d, so that the tape carrier 10 could

25 be cut into rectangular substrate 58, as shown in Fig. 6. Each

rectangular substrate 58 is obtained by cutting the tape carrier

10 only on selected lines of bonding portions 14, of all the

18



Wth this enbodi rent of the invention, the bonding portions 131 zmhhe
el ectrodes 34 are connected electrically by the anisotropic ctn v&008i | m
30, so that sem conductor devices 50 can be fabricated by a nethod that has
superior 5 reliability and productivity. A plurality of bonding portions 14
are formed across the width of the tape carrier 10, and a semn conductor
chip 32 is connected to each of the bonding portions 14. Therefore, a
plurality of sem conductor chips 32 are nounted in a matrix form making
the sem Coﬁdﬂ%obﬂ%rﬁﬁ.rﬂeﬂ oreiondi s4ethadi gRet outtsliael €hkolsedctigms/ol ume
production. In addition, the anisotropic conductive film30 is affixed, the
sem conducdel ifiited By €he fAuntediendiphemapked22 ! heomxispiedlf iRladdly odes
38 are forned, and the individual units ate punched out after the tape
carrier 10inmatheedormulad (dntegelre nw gelcdnstidant rd pripardeteaminiany dilie i nt o
rectangul ar substrates 28. Since at |east one step is perforned on the

rect angul acustlisiy posit28nshfwxtiheg tapel dabeiersli®@nn bhe examplashawn whi ch
all of the steps are perforned by reel-to-reel operations. Even if all of
the steps dp BRgi|6¢ de=clA¢ Mg tape Qarihelr Vidsl cuhiomstheel (ehi Aatdy by
reel-to-reel operations, there are rows in which no sem conductor chips are
mount ed, i AOtdasiet§-rhdinesxpki bonding pastipndi hy in rthe longisndinal
facilitating fabrication by reel-to-reel _operations and inproving.the

yiel d. 25 ARresgdion .peifbany Lhne of hendipgRortiengd 4saching a&ogﬂwaei%i ded

W;Lie:gaﬁ ??i’rin%%:, Al L i ”8stn€$€m%%a%£ﬁﬁn59%§eér%°E'yd?%’%| ,Sr?r?ﬁifgtaﬂe
oD Lape con b £EGtARaNIRy, KRbpBYGtacys, [ABTinTYEN BF I mpdkal ey oP" O

flexib i 16 d
exi Di§ aygls L BRNRYRI ARGy BRLRSADY . TNSPIME G A LAUIME goliRbhe

thereon. Thi s point I's also relevant for the enbo

Second Embqdi @NteoimiRi et welen| AdFaciinth et St s G¥ Wandinde Yot idhs,

accordance with a second enbodi nerit of this invention is shown 10 in Figs.
10 to 11B. obitgidE0tR8Wectidrapdeddimiitesd BFtidddens ifiedtiontmasks 22.
enbodi nent. The tape carrier 110 is configured in such a manner that there
are no lines of Thedidentdfticatioi maxtks 2 tfvemeek tasodesdalibed ebdyse t he
identification marks 22 on the tape carrier 15 10 of Fig. 1. In_addition,
since the €pudsi eveshang|the tdromghdihal 950 8i-oPkia makassikpessibleity
itself,_the identjfication marks 22 are also omtted. Mire sgeciré%c 1y,
ESEERA e

with ald ofdeck;the identification marks 2dnfrpmthe reak; spp
ti 1 t.h | dt 0 of h i 11 ti
Poe ihe Bake Senidh o8 Bafars st SR CR | GE SR0fF PANIE Fa0T
f th i 1 i s i th
fg; mat ?ogll %ﬁ?ﬁg%oﬁgﬁﬁ?ﬁﬁ ié(?r?s%ﬂl int er I%%&fﬁéf%eygﬁfég[i onfa In the
exanpl e shown i Nohice tAE rd¥arfydli} SubstTate 28 o188CHLFE.g WEed g .one

rgon 114 for the formation of” a line of bonding portions 14 acts as a
b l'i ne, 6t hasliveeh BhtairHddynthedppdEessingpremteeads thethémextisteplSt h,

20t h, etc., 27 17 ~aN zoo03
20 The steps described below are based on the example of the
rectangular substrate 28 of Fig. 5.

In this embodiment of the invention, the mounting of the
semiconductor chips 32 could be done by either face-up bonding
or face-down bonding. With face-up bonding, the bonding

25 portions 14 are often connected to the electrodes 34 of the

semiconductor chips 32 by wire bonding or TAB bonding, then the

positions at which the semiconductor chips 32 are mounted are
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regions 114 in the longitudinal direction. Wth any one |ine of the region
114 acting as a base line, the tape carrier 110 can be cut at t‘hé (lANnMager
m x constant d)th lines of the regions 114 in the | ongitudinal direction of
5 the tape carrier 110. If k = d, a rectangul ar substrate 128 ~s shown in
Fig. 11A is obtained by cutting the tape carrier 110 at all of the regions
114 in which no bonding portions 14 are formed. Alternatively, if k < d,
the tape carrier 110 is cut at 10 a specific nmultiple of the regions 114 in

whi ch no b@nws@@ummzor@oaéﬁeaowm FésiinT MitH Ofa6e28BVR. bUrddinygly one

line of the region 114 acting as a base line, the tape carrier 110 is cut
at the 10t bard@uls £80IhE.caild bereged@nsulcht asrbéding by an@E It iidaXay on. A
rectangul ar substrate 15B as shown 15 in Fig. 11H is obtained thereby. Wth
t hi s enbodiconductfivieheesinepaste, mbealboodnngcphonsoby Hu-mu g Awishd prared in
the region 114 for the formation of a line of bonding portions 14 at the
posi ti ons &bldercortthe lékearmpubshriakbbondinglebtibanl8sulatbngaesin. Thi s
makes it 20 possible to ensure wider cutting regions . As a result, not
only is®t h&ogutthihg gmbadimgntacial imethdd [ fecer-down bondingt dthe o t he
remai ni ng bondi ng portions 14 on the substrate 128 or 158 during the
cutting, efFERCARANStoREBiPAe? bynushaganaaisptrepicrconductivediclm 14 jn
whi ch no bqgnding portjons 14 are 25 fornmed ensure . that, there.is sufficient
area for fdfntAgdeser Redi T 9ardsotEopic sonductivestiip 36 A5uzed A8 he
positions at | ch.the bgﬂglsn ortions 14 are fornmed., Lt is_theref £ 28

t

l
~ ~ JA N 208294V it Yy S RHES R oI YRR A3 A
tions 1 | t ice . i ped. 1
Wbt ng 1 A48 RECRRATEHS, €6 f BA<iS GCRNIEN PR PERCFIRRATINIRY 32 5 (e
t angyl ; anl IR | ectrodes 38, and
Fabr ol naTs A e A I i ning detal s are the

same as those of at B@e{:idﬁtap?lxqfi\bt AR n iSOt Fop L VondRetivil FgImt€eraRf s
n

omtted. 10 Third Enbodi ne met hod of fabricating a sem conductor device
i n accor dageetanignlart Bubdteabed28eid sHowrhiin FigenvAOThe anidutropild gs.
12 and 13. In the previously described enbodi nents,
conductive film 30 is formed of electrically conductive
particles (electrically conductive filler) dispersed within an
15 adhesive (binder), so a dispersion agent may be added thereto.
The anisotropic conductive film 30 could be affixed as a
previously formed sheet to the rectangular substrate 28, or it
could be provided as a liquid onto the rectangular substrate
Q 28. Note that a thermosetting adhesive is often used as the
20 adhesive for this anisotropic conductive film 30. The
anisotropic conductive film 30 is provided over at least the
bonding portions 14. Alternatively, this step could be
simplified by providing the anisotropic conductive film 30 so
as to cover the entire rectangular substrate 28. It should be
25 noted that subsequent handling of the rectangular substrate 28

can be facilitated by providing the anisotropic conductive film

30 on the rectangular substrate 28 except for the outer

20



a step of providing an anisotropic conductive film a step of 15 nounting

sem conduct or chips, a step of applying pressure to the semc ¢
chips, a step of providing external electrodes, and a step of'quglr%'frggﬂ%ut

i ndi vi dual

units are perforned after the tape carrier has been cut into

rectangul ar O substrates. However, the present invention is not limted 20

thereto and thus all of the steps can be perforned on a tape carrier that
i's not cut
descri bed

i nventi on.

into rectangul ar substrates. The advantages of this were

_ PeMiphertal idaddie thetleo¥) 80 thatf thétaRideetopié cohdid@piwd
appl yi ng an ani'sotropic ‘conductive filmto the 25 tape carrier
Fig. 12. T 10RO £8rMe€rafiflixddd ffodthe ovtes Périplidiial suRgdcesnbfathd he
The tape carrier 10 is wound onto the reel 24 in preparation,

is shown in

as

shown in Firgctahquldyr SubStrgde 282, and the configuration is such that it
can be wound onto another reel 24 . In other words, reel-to-reel steps are
utilized in this leplatialktly. oFhseaiceatiugtior chapsc3Rvaréi thed®mowntedd i xed
to the tape carrier 10 between the two reels 24. in this 5 case, the

ani sot r dpi ®nchiicanisotrépiSocopdpctivealfiymod0a aspshosmmimtigs 7Wund

onto a reel 124 in preparation. The anisotropic conductive film30 is

af fi xed sedf@ne-dawn bgndiag: 3P Lahs desgoi

wound tenporarily onto a reel. 10 In a sim]ar manner, the reel-to-reel

operation

O

10

15

20

25

ipportions 14 are formed in a plurality of rows and a plurality
of columns on the rectangular substrate 28, and individual
semiconductor chips 32 are mounted on the bonding portions 14.
Each semiconductor chip 32 is provided with a plurality of
electrodes 34, and a surface 36 thereof on which the electrodes
34 are provided is mounted on top of the anisotropic conductive
film 30. The bonding portions 14 are formed in correspondence
with the disposition of the electrodes 34, and the semiconductor
chips 32 are mounted with the electrodes 34 positioned
appropriately. This positioning can be done by using the
positioning holes 20. Alternatively, a dedicated
identification pattern could be used. Note that it is preferable
to form lands on the bonding portions 14 that are wider than
the other portions of an interconnecting pattern, at positions
corresponding to the electrodes 34.

The semiconductor chips 32 could be mounted individually
on the anisotropic conductive film 30 or a plurality of the
semiconductor chips 32 could be mounted thereon simultaneously.
For example, the same number of semiconductor chips 32 as the
total number of bonding portions 14 could be mounted on a single

rectanqgular substrate 28 at the same time.

21
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repeated to nount a plurality of sem conductor chips in sequence onto the
tape carrier 10, and the tape carrier 10 is again wound tenporarifly onto a
reel. This reel-to-reel operation is again utilized to apply preﬂsijr.bm )
sequence to the nounted 15 sem conductor chips to connect themelectri capﬁ/
to~~~.the interconnecting pattern, and the tape carrier 10 is again wdund
tenporarily onto a reel. The reel-to-reel operation is again utilized to
provi de external electrodes in sequence for all of the sem conductor chips,

and the tape carrittshdd1dsb¥ HotdfithatOthekh iSRG dF L HIPs"32 E6&€1d
These steps are the sane as those of the first enbodi ment, except for the

reel -to-redle GRESIRt LIRS, eF@ctH68BEr 3deagel Formed: RAONY JiflPNivd eédgesd a
final reel-to-reel operation, the individual units are punched out, as

shown in Fitherdsbf | mrotthe electyroddse Jdapeuld ber foehedladonghald foer
nount ed the sem conductor chips (not shown in the figure) is punched out by
a jig 146 iedges theredfal Theseseldct rades ddpand dftermhprosmideshdsanetakhi ps.
An 30 ~' 1 JAN z003 enl argenent of the punching section would be simlar
t o t hat 3sheuan solden prhtubenancesreomealusimin patis: dutigetuberandes
obtained in a simlar manner to the previous enbodi ments. Note that not all
of these stcqld@gualdypaeldr ed previded: eal the-bendinghportpengal4ie¥r 10
could be cut into rectangular substrates at any point during the process.

The ti ni ng e bRBIdNG: PREL teR$ d heosldahe gthad to Earmprotuberances.

ani sotropic condugtive.filmi rovi. ded , but fore .the sem conductor, chi ps
P l‘ll‘%e am.sotrop%.cpconductlve th? m 30 is (J:".nterpose by the P

O above steps between the surface 36 of the semiconductor chip
10 32 on which the electrodes 34 are formed and the surface of the
rectangular substrate 28 on which the bonding portions 14 are
formed. It is preferable to move on to the next step once the
mounting of all of the semiconductor chips 32 is completed, even

if the semiconductor chips 32 are mounted individually.

15 A tool 40 is then used to apply pressure to the surface
of each semiconductor chip 32 opposite to the surface on which
the electrodes 34 are formed, as shown in Fig. 7C, to press the
semiconductor chips 32 in the direction of the bonding portions

O 14. A heater (not shown in the figure) is incorporated within

20 the tool 40 to heat the semiconductor chips 32. Note that the
pressure could be applied to a plurality of semiconductor chips
32 in a batch, as shown in the figure, or to each semiconductor
chip 32 individually.

The electrodes 34 of the semiconductor chips 32 are

25 brought into electrical contact with the bonding portions 14
by the electrically conductive particles of the anisotropic

conductive film 30. In this embodiment of the invention, the

22



are nmounted, after the sem conductor chips are nounted but 10 before they
are pressed, after the sem conductor chips are pressed but beforeﬂtrquN 2008
external electrodes are provided, or after the external electrodes are

provi ded but before the individual units are punched out. A circuit board
1000 shown in Fig. 14 has nounted thereon 15 a sem conductor device 1100
fabricated by the above descri bed method of this enbodinent. An organic
substrate such as a gl ass epoxy substrate is generally used for this

circuit boajirfh Jikbp BOE L dANvd TIP3 02uABELFi 2 sSURE $PacBPSétWEEn
formed as the circuits that are required on the circuit board 1000 .

Electrical g semdeondadtor cREPs 3P Sid @ 80bserh¥edNALCthd Galmeet DAedi Ng
portions to external electrodes of the sem conductor device 1100. Note that
t he seni congbiaihe ede¢teicalOfonreds ions e tween HlieBoadiag poxreséngonn to
that required for bare chip 25 nounting, making it possible to design a

nor e conpacndithee edlectirediesodil caeeunadentenaldiing ehet fabrdcation bfaad
1000. Moreover, since nore nmounting space is available, it is possible 31
~~ ? J A Nsaixaomdictur device hyramethoti tinat ihasasuperaon rekibabil ity ebook
computer 1200 that is an exanple of electronic equipnment provided with this
circuit boanl yoBluctiniiy. in Fig.

Since the semiconductor chips 32 are also heated by the

tool 40, the adhesive in the anisotropic conductive film 30
O hardens in at least the regions thereof in contact with the
10 surface 36 of the semiconductor chips 32. Energy could be added
to the adhesive, depending on the hardening mechanism of the
adhesive that is used.

The external electrodes 38 are then provided for the
rectangular substrate 28, as shown in Fig. 7D. For that purpose,
15 solder is first provided within the through-holes 18 of the
rectangular substrate 28 and arognd the periphery thereof. A
cream solder could be used, by way of example, and it could be
applied by printing. Alternatively, previously formed solder
O balls could be placed at these positions, in which case the
20 positioning of the solder balls could be done with the aid of

the positioning holes 20.
The solder is then heated to melt it in a reflow step,
so that the solder is formed into ball shapes by surface tension,
to form the external electrodes 38. The external electrodes 38
25 are on a surface on the opposite side of the bonding portions
14, but are in electrical contact with the bonding portions 14

through the through-holes 18. The bonding portions 14 are also
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15 . 5 Note that the present invention is applicable to various electronic
conponents for surface nounting, regardl ess of Wether they are ctine
conponent s or passive coi aponents. Exanpl es of applicable elect1 ngé 2003
conponents include resistors, capacitors, coils, oscillators, filters,
tenperature sensors, 10 therm stors, varistors, variable resistors, and
fuses. Further Enbodi nents A tape carrier in accordance w th anot her

enbodi ment of this invention is shown in Fig. 16. At |east one hole 202 is
15 fornmed iconnectadstebeetically t ape adre | eslédrcdesn B4 t loifs ftlgar e,
with a portion thereof being shown in enlargenent. The hole 202 is

pr ef er abl y semiclooyattext Indlips 32. TheredorienthhleeXtedrhal selecteades3®f t he
tape carrier 200. In addition, a plurality of these holes 202 can be forned
al i gned i nanee conpedtedi selectricably ofta htheapelectrodes 233.. Jfie the
fonaation of the holes 202 nake it easy for the substrate 12 to bend, thus
maki ng it SeMicandyatexr ighipmHe3Zarrier 200 onto a reel. Note that an

i ntercopnecting pattern 204 could traverse the holes 202, 25 A tape carrier

in accoPdance wi N9t& &hati therassemklypandin wvashedi smagkedy | 3pd jxedun in
o 17 M A3 ool D00 LS MRl el R LG 0 e
i ndicates Lhe di reotl onoghen tie Rt SALHET DL SnBRIAY R3&SE i one
positioning enabled by the positioning holes 20, if necessary.
O A semiconductor module 42 shown in Fig. 8 is obtained by

10 the above steps. This semiconductor module 42 encapsulates
semiconductor devices arranged in a plurality of rows and a
plurality of columns. The semiconductor module 42 comprises the
rectangular substrate 28 on which are formed the bonding
portions 14 in a plurality of rows and a plurality of columns.

15 One semiconductor chip 32 is mounted on each of the bonding
portions 14 of the rectangular substrate 28. The bonding
portions 14 are placed in electrical contact with the electrodes
34 of the semiconductor chips 32 by the anisotropic conductive

€3 film 30. The external electrodes 38, which are placed in

20 electrical contact with the bonding portions 14 through the
through-holes 18, are provided on a surface of the rectangular
substrate 28 that is on the opposite side from the bonding
portions 14. Therefore, each of the semiconductor chips 32
arrayed in a plurality of rows and a plurality of columns has

25 external electrodes 38 in electrical contact with the

electrodes 34 thereof. Thus a semiconductor device is

configured of each of the semiconductor chips 32. If the
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A first product nane 304 is fonaed on the tape carrier 5 300 to create
horizontal witing in the longitudinal direction thereof. The f.Wr]sUAw ?Mt
nane 304 is witten in a direction that nakes it easy for operators to d
when the tape carrier is being passed fromone reel to another. The first
product nanme 304 shown in Fig. 17 is "1Mx 48, " which neans that it is for
10 the fabrication of a sem conductor device having 48 external tenainals,
with a 1-negabyte sem conductor chip nounted thereon. A second product nane

306 is forregtanguhart saBs€pratecrs8 3@0thén diRAilded 9ht80IHd vidudl RGhiits t he
wi dt hwi se direction thereof . The second product nanme 306 gives further

detai | s t hedrirespbndingl tarexbilctonNatke 39dmitoflductonl cHgpscB2narthes8 are
formed on the tape carrier 300. Each individual defect mark 308 is forned
in an arr oindigidnalorurekesplare | compléta semiconsuictorspdevigesne The t he
bondi ng portions 14. The individual defect mark 308 is punched out if 20

t he correspectangulardsnhsprateo2s lcbuld def panched ot adnttmtindiviisddual
preferable to mount sonmething of the same shape as good-quality

seni corflucupitshi as ane expupderef fde sbep of skparatingcehe desitgmguddns
defective by the individual defect mark 308. A defectjve sem conductor chip
coul d be nEURsEFatgegB8ointosindividuad| wnits. (The posidoipning hedesH20 s can
be provided on defective bonding portions 14 as well. Identification nmarks

310 and 3153RR1sadR pEgdLEOs positioning dugingothe FANCHIAT BRE L Yheds of

he bondi ' 14 f i h ' 300. When.th

bondi ng. porEEeRBIRIaE; SuHRkEARRI 2P+ SRES JEHacHIdR BRETEIRE SI3LaRE 312
d be f AR I {qg.t 5

R4 o°, | BeTBRely BRSHOURCADECAREnCOEEHE o O 4k Il Qi

| denti {g caypage Bl Ehbrich WA ! ads PgRAEEAHY R rpALIVESSubB QAR ST 2

pair of corners positioned at e ends I ag 't ne across the

rect angul ajeaedifieakqon RArkd sortRat %ddi@ﬁhfailfiitﬁ}aéﬁ%s Aeknod Aduhtied Med
e

at a position that is close 10 to the other corner. identification mark
310 and t heheirken.iTieldé ehistaieisothatmo fiFthetvalhe téhaddeditd idefeeits)., as
shown in the enlargenents . If the direction of the tape carrier 300 has
becone revé@nsaddithion,cdfi dlimselclacatibny arectoi hg mhdeduhfifoeme £om
shape between the identification marks 310 and 15 312. A cutting mark 314

i s formed FHbSRAuEAe S%ERS ofSBED @F | Adsedder: haldosfermatienwister )it is

to be t, ,as shown in Fig. 4. In the, exanpl e shown in\}l%_?. é?, there is a
cuttint? meARISEEIVE £ YehMeer1B® FPYLdd Re frun EREERANABGng t he

20 cutting,aahbotm it o'W Padh@l e10§ S8 HLPA-LPFL b8 ' Rhey are
separated into individual units later.

A step of punching out the semiconductor module 42 into
O individual units is shown in Fig. 9. In this figure, the
20 periphery of each semiconductor chip 32 on the rectangular
substrate 28 is held by a fixed tool 44 such as fixed blades.
A movable tool 46 such as movable 51ades punches out the
periphery of the semiconductor chip 32. Thus individual units,

in other words, semiconductor devices 50, are obtained.
25 Further steps such as external inspection, electrical
checks, and burn-in are performed on each semiconductor device

50 as necessary.

25



between the plated |l eads so that the plated | eads ate not cut, }hus
ensuring that no netal fragnents are generated during the cutti @.JAN 2@3
preferable that all, or at |east one, of the first 25 and second product
names 304 and 306, the individual defect mark 308, and the identification
mar ks 310 and 312 are fornmed of the same material as that of the bonding
portions 14 and at the sane 34 ~1 1 JANtine as the formation of the
bondi ng portions 14. 35 ~9 ~' JAN ~9~ Clainms 1. A nethod of fabricating a

sem conductor deyiGh €R{P' embodimdAtSIERS tie Prn@dtidng R\ %B]ﬂit{‘dé’r_
chi ps by an adhesive to a tape carrier on which are formed bondi ng portions

in a matriporddichs ARe and’ €her ea¥tp6dassSyir QHaonESEdd WL ST Eh EREh Of
sai d bondi ng portions; connecting el ectrodes formed on said sem conduct or

10 chi ps elwcithiec anliyot@opdicdcbaddcigveoEilanso, asd that ddificondudtne
carrier into individual units for each of said sem conductor chips |eaving
at | east adewiced 5hichsuse ofiabrigapedt bgna hethodlivhatethssd sifperior
fabricating a sem conductor device as defined in claim1, further
conpr i sdng relstadyi ldfty andi pgoduet iivatyt yA oflupdldrtyab febend ing g ens d
tape carrier. 3. The nethod of fabricating a senmiconductor device as 20
defined i nld ane formedr acrossi thet widsh ofvtbentapaicarvperchdsiandiat o
i ndi vidual units involves stanping said tape carrier into individual units.
semiconductor chip 32 1is connected to each of the bonding
portions 14. Therefore, a plurality of semiconductor chips 32
O are mounted in a matrix form, making the semiconductor device
10 50 of this embodiment suitable for large-volume production. In
addition, the anisotropic conductive film 30 is affixed, the
semiconductor chips 32 are mounted and pressured, the external
electrodes 38 are formed, and the individual units are punched
out after the tape carrier 10 has been wound onto the reel 24
15 in preparation then cut into rectanqular substrates 28. Since
at least one step is performed on the rectangular substrates
28, handling could be easier than in a case in which all of the
steps are performed by reel-to-reel operations.
O Even if all of the steps up until the cutting into
20 individual units are performed by reel-to-reel operations,
there are rows in which no semiconductor chips are mounted,
increasing the flexibility in the winding direction, and thus
facilitating fabrication by reel-to-reel operations and
improving the yield.
25 It should be noted that other types of tape such as

double-sided wiring tape, built-up wiring tape, or glass epoxy

tape could be used as the tape carrier 10, if it can be provided
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el ectrodes,

~ T "SAN Zpp3 S. The nethod of fabricating a senm conductor device as
defined in claim4, wherein said adhesive is interposed between said
bondi ng portions and surfaces of said sem conductor chips beari

sqi
then pressure is applied between said sem conduct or n@ﬂ.géﬂ

said tape carrier, whereby connections between said el ectrodes formed
sai d sem conductor chips and said bonding portions are perfornmed via said
el ectrically conductive particles. 10 6. The nethod of fabricating a

se

m conduc iy

eyl €e dfsteddnéfl theCpiieidbusieiRistraided tags-Xhfdr &r

unwound froma reel, and said tape carrier is wound onto another reel
the execut ithred-ldyert thpastInoschex wotdd , dgpsapé cani be nsiedacherefore,
preparation for a next step. 7. The nethod of fabricating a sem conductor
devi ce as (pmwfidetl itni<lofi amiateiiaihehatnisitfllexddil eoerovgh 3 Beséapsd 0. f
said wethod is perforned after a step of cutting said tape carrier int
r ect angul aronsidsteeltseandt ad soewdgringogpni benformed utheregn of Thibs dodintei ng
portions in the longitudinal direction of said tape carrier. 25 8. The

met hod 8f fisbraksn irglevandi fomdihe embadirents drgerihed belawm 7, 37

JAN 2003
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Second Embodiment

A method of fabricating a semiconductor device in
accordance with a second embodiment of this invention is shown
in Figs. 10 to 11B. Fig. 10 shows a tape carrier 110 that is
used in this embodiment.

The tape carrier 110 is configured in such a manner that
there are no lines of bonding portions 14 outside the sections
delimited by the identification marks 22 on the tape carrier
10 of Fig. 1. Inaddition, since the omission of a 1line of bonding
portions 14 acts as a mark in itself, the identification marks
22 are also omitted.

More specifically, with any one region 114 for the
formation of a line of the bonding portions 14 across the width
of the tape carrier 110 acting as a base line, the bonding
portions 14 are formed on the tape carrier 110, except for the
(integer n x constant k)th lines of the regions 114 for the
formation of the bonding portions 14 in the longitudinal
direction. In the example shown in Fig. 10, for example: k =
5. Therefore, when any one region 114 for the formation of a
line of bonding portions 14 acts as a base line, the bonding

portions 14 are not formed on the 5th, 10th, 15th, 20th, etc.,

27
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wherein identification marks are fornmed in said tape carrier, ior
delimting said bonding portions at positions within regions a T\AH'Mhzm d
tape carrier is to be cut into said rectangular substrates. 5 ,~9. The

met hod of fabricating a sem conductor device as defined in claim?7, wherein
said step of cutting said tape carrier into rectangular substrates is
perfornmed before said senmiconductor 10 chips are affixed to said tape
carrier; and ,. wherein said tape carrier is cut on widthwi se |ines of said
bondi ng pomeigions Helt4 aime thee Jongitaykinal xdioewsttionn. d ) th .. widt hwi se

| i nes of said bonding portions in the longitudinal direction, wth any one
line of said bon®itdh poytonmd iner of £hesregéoni i h act ing astampaseakiner
acting as a base line. 10. The nmethod of fabricating a sem conductor device
as defi ned the damercarniesr dil@ sandbst ept ot dihe xiinfegen) & oqi canakantor
chips 20 to said tape carrier is perforped before said step of cutting said
tape carri &) thddnescehdhe Hewons adeln thelongityddnad disaatien okhi ps
are nmoupted. on said bondj ntg portions, except for said bonding portions in
the (i ngeg&h%tﬁ%ﬁﬁ%&e Y440 Wi dt hwi se I'ines of said bonding 25 portions

|0 L Longi udh (Al T et oBeckl by SNEekAB<Cl 8200, BROChTMN RIS ! 070
= JAN = ehe Bptdlifleli®BG SREELRS {Re Mpd Ta¥ Y1199 ht"§%1%¢ the
regions 114 in which no bonding portions 14 are formed.
O Alternatively, if k < d, the tape carrier 110 is cut at
10 a specific multiple of the regions 114 in which no bonding
portions are formed. If d = 10, for example, with any one line
of the region 114 acting as a base line, the tape carrier 110
is cut at the 10th, 20th, 30th, etc., regions 114 in the
longitudinal direction. A rectanqular substrate 158 as shown
15 in Fig. 11B is obtained thereby.

With this embodiment of the invention, the bonding
portions 14 are not formed in the region 114 for the formation
of a line of bonding portions 14 at the positions at which the

(:) rectangular substrate 128 or 158 is to be cut. This makes it
20 possible to ensure wider cutting regions. As a result, not only

is the cutting operation facilitated, but no stress is imparted

to the remaining bonding portions 14 on the substrate 128 or

158 during the cutting, enabling an improvement in the yield.
Moreover, the regions 114 in which no bonding portions 14 are

25 formed ensure that there is sufficient area for forming the
bonding portions 14, so there is no slippage in the positions

at which the bonding portions 14 are formed. It is therefore
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I nterconnecting pattern that are the ( integer n x constant d ) th (where k
~d) widthwise lines of said interconnecting pattern a- in the |ongitudinal
direction fromsaid base line. 5 ~: 11. The method of fabricat,jnp J4N

sem conductor device as defined in claim7, wherein said bonding port @%

are formed on said tape carrier, except for wdthw se |ines of

regions fo

t'he forsation 10~~. of said bonding portions that are the (integer n Xx
constant k)th widthwi se lines of said regions for the formation of said

bondi ng poridtoagfcichiie t@ndientdifiathdigditidhs $Fitha2Bynaif
region for the formati on of said bonding portions acting as

g
a

dd¥ee Ddnsai d
ase |ine;

wherein saijdgstep of cutting said tape carrier

is perforned before said sem conductor chips are affixed to said tape
carrier;
regions for the formation of interconnecting pattern that 20 are the

(i nt eger n mowntigigahhe demicomtbratdr chilps 3 2used in theddrst eshed imeptons

for the formation of said interconnecting pattern in the |ongitudinal
directidn fondip sthe ecsangwdari2substratend@8ef febmingt ithg wexternal

sem conduct or

portions arelgginadesodssand fabeicatinga semicondyckormadyhpddean

regions for the formation 39

O
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The remaining details are the same as those of the first

embodiment, so further description thereof is omitted.

Third Embodiment

A method of fabricating a semiconductor device in
accordance with a third embodiment of this invention is shown
in Figs. 12 and 13. In the previously described embodiments,
a step of providing an anisotropic conductive film, a step of
mounting semiconductor chips, a step of applying pressure to
the semiconductor chips, a step of providing external
electrodes, and a step of punching out individual units are
performed after the tape carrier has been cut into rectangular
substrates. However, the present invention is not limited
thereto and thus all of the steps can be performed on a tape
carrier that is not cut into rectanqgular substrates. The
advantages of this were described previously in the section on
the first embodiment.

A step of applying an anisotropic conductive film to the
tape carrier is shown in Fig. 12. The tape carrier 10 of Figqg.
1 is used in this embodiment of the invention. The tape carrier

10 is wound onto the reel 24 in preparation, as shown in Fig.

29
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'~ 7 JAN 2003 of said bonding portions that are the (integer n_X constant
k)th widthwi se lines of said regions for the formati on of sai adob Mdﬂﬂ,;
portions in the longitudinal direction, with any one |;~ne of said region
for the formati on of said bonding portions 5 acting as a base line; wherein
said step of affixing said sem conductor chips to said tape carrier is
performed before said step of cutting said tape carrier into rectangul ar
substrates; wherein said senm conductor chips are affixed to said tape 10

carrier only2 prandailnsconBiqurationl bonsaol PRati POScar ebé hiditd Gitto
wherein said tape carrier is cut on wwdthwi se lines of said regions for the
formati on cdnothear cepdedt. Iy qidrewordbatresls-idvardel stepsare vt ibisédant d
) th (where k ~d ) widthwise |ines 15 of said regions for the formation of
sai d i nt er cimntlis ngmpatlimenti.n Thee amisotropial cdndective ffidm s¥l didase
.line. 13. The nethod of fabricating a sem conductor device as defined in
any one of af&ixed totthe XapeOcakriernl @ pedoieen hbedwaandepssa4. ani tyisol es
are fornmed in said tape carrier; and wherein said steps of said nmethod are
perfornBd A&k thejanisetrppie condwctd vieof bbm 38515 prefexahdyef ackape
fabricating a sem conductor device as defined in any one of clains 1 to 12,
wher ei n t hriRigh- haPds % eWPYPAe PRYP s & dregbe 124, iR preparation. The

anisotropic conductive film 30 is affixed sequentially to the
tape carrier 10, then the tape carrier 10 is wound temporarily
O onto a reel.

10 In a similar manner, the reel-to-reel operation is
repeated to mount a plurality of semiconductor chips in sequence
onto the tape carrier 10, and the tape carrier 10 is again wound
temporarily onto a reel. This reel-to-reel operation is again
utilized to apply pressure in sequence to the mounted

15 semiconductor chips to connect them electrically to ~the
interconnecting pattern, and the tape carrier 10 is again wound
temporarily onto a reel. The reel-to-reel operation is again
utilized to provide external electrodes in sequence for all of

O the semiconductor chips, and the tape carrier 10 is yet again

20 wound temporarily onto a reel. These steps are the same as those
of the first embodiment, except for the reel-to-reel operations,
so further description thereof is omitted.

In a final reel-to-reel operation, the individual units
are punched out, as shown in Fig. 13. In other words, the tape

25 carrier 10 on which are mounted the semiconductor chips (not
shown in the fiqure) is punched out by a jig 146 into individual

units that correspond to the semiconductor chips. An
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40 ~~ t SAN zoos and wherein said external electrodes are connected to
sai d bondi ng portions through said through-holes, and are al so pgoyaﬂegoogn
a surface on the opposite side from5 the surface on which sai d bo
portions are forned. 15. The nethod of fabricating a sem conductor device
as defined in claim19, wherein said step of form ng said external 10

el ectrodes on said tape carrier conprises a step of nounting a material for
form ng said external electrodes onto said tape carrier and a reflow step

of heati ng enldrginenty ofaitthepuathihgt seteisnbabhlahpeesimibad Go Ahat
sem conductor nodul e conprising: a rectangul ar substrate on which

el ectri cal IshowanducFige ®onrh rghipo mannes ,asemficobiductbradevices , canibe
rectangul ar substrate having a spacing portion between adjacent two of said
bondi ng pordhtarimedfin & Himidldr ymannese rfic drivk qiwev idu s enlwdiametitsposed at
positions corresponding to said bonding portions; and an adhesive for
connecti ng sai d Neteathatanotudllrof dheae sdiepss adesbheéupevformedsin sai d
adhesi ve 41 ~ 7 .1 A<l ?~~~ provided continuously over said adjacent two
of sai ddborfiedgtsormeadssthrctape gaspiernt0 soulidohe cut inke reatiangwlasn or
nmodul e as defined in claim16, 5 wherein said adhesive is forned of an

ani sot r opi CURSTFALES, ats AnK, PRARE AU NG dhehiPrecess -c Thentiming of ithe | s

i nt erposed between sur.faces of said sem conductor chips on which 41a .91
JAN 2003 elSHEEITMSORLE Pe; AS2BHPRIRE: HBREN NS REEH khe A sotropic

conductive film is provided but before the semiconductor chips
O are mounted, after the semiconductor chips are mounted but
10 before they are pressed, after the semiconductor chips are
pressed but before the external electrodes are provided, or
after the external electrodes are provided but before the

individual units are punched out.
A cir;:uit board 1000 shown in Fig. 14 has mounted thereon
15 a semiconductor device 1100 fabricated by the above described
method of this embodiment. An organic substrate such as a glass
epoxy substrate is generally used for this circuit board 1000.
Bonding portions of a material such as copper are formed as the
O circuits that are required on the circuit board 1000. Electrical
20 conduction is enabled by mechanically connecting the bonding
portions to external electrodes of the semiconductor device

1100.

Note that the semiconductor device 1100 needs a small
mounting area reduced down to that required for bare chip
25 mounting, making it possible to design a more compact piece of
electronic equipment that uses this circuit board 1000.

Moreover, since more mounting space is available, it is possible
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wherein said bonding portions and said el ectrodes are electrically
connected by electrically conductive particles conprised wt hi‘p s?i ﬂ ‘

ani sotropi ¢ conductive film 5 i8. The seniconductor nodul e ad &e_fb‘ egﬂqsn
claim 16, Wherein through-holes are fornmed in said rectangul ar substrate;
and wherein external electrodes are formed on a surface of 10 said

rect angul ar substrate opposite to a surface of said rectangul ar substrate
on which said bonding portions are forned, to be connected electrically to
sai d bondi n® [daldorpurdte IOk tiumgion®| 85 .a Idetain &6#a conduct or

devi ce~fabricated by the nethod as defined in any one of clains 1 to 12.
20. A circuit boa notebubkatonpt e di200nthat dis dr\example défelwmckronid ai m
19 is mounted. 20 21. Electronic equi pnent having the circuit board as
defi ned i n egjudipmedk ptavided With-aNis-qircuiX2boArdel (0] isfstiown iaXiqg a
sem conduct or device, conprising the steps of: affixing sem conductor chips
by an adhediSse to a tape carrier on which are forned bonding portions in a
S matrix; connecting el ectrodes fornmed on said semi conductor chips,
electri®al |y to Jit® bbatithe pIasentsinientiag is appliicakhd e telvarima i on
of said tape carrier between adjacent two of said sem conductor 10 chi ps;
and di vi di R} eSHEPRiGHCoBPPRERts ner RHKEARM MAUNtiNg or TEYATAILSE,;

sem conduc'ﬁvg'(rjz 3{{4&‘35 23. The thod of fabricating a sem conductor device
as 15 defi ther| they 2arer AGtHYE MRS a5t BRSEAVE [ TARRPRE M v al i ty
of external, el egtrodes on.sai.dq tape carrier. 24  The method of fapricating
2 sem conddRP LA P £ aepd 33kl e FREERHRLE ronRonsnt] IR e Brai FRES
d'CS di ng S@a‘l»acitors, coils, oscillators, filters, temperature sensors,

10 thermistors, varistors, variable resistors, and fuses.

Further Embodiments
A tape carrier in accordance with another embodiment of
this invention is shown in Fig. 16. At least one hole 202 is
15 formed in the substrate 12 of a tape carrier 200 shown in this
figure, with a portion thereof being shown in enlargement. The
hole 202 is preferably an elongated hole that extends in the
widthwise direction of the tape carrier 200. In addition, a
O plurality of these holes 202 can be formed aligned in the
20 widthwise direction of the tape carrier 200. The formation of
the holes 202 make it easy for the substrate 12 to bend, thus
making it easy to wind the tape carrier 200 onto a reel. Note
that an interconnecting pattern 204 could traverse the holes

202.

25 A tape carrier in accordance with a still further
embodiment of this invention is shown in Fig. 17. An arrow 302

indicating a longitudinal direction is formed in a tape carrier
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tape carrier into individual units involves stanping said tape 7?9& into
i ndi vidual units. 25. The nethod of fabricating a semn conductor‘de

25 defined in claim?22, wherein electrically conductive particles are

di spersed within said adhesi ve, whereby said bonding portions and said

sem conductor chips are electrically connected. 30 26. The nethod of
fabricating a sem conductor device as defined in claim25, wherein said

adhesive is interposed 43 ~ 7 JAS ~, ~, between sai d bondi ng portions and
surfaces 0f3@ﬁbﬁo§ﬁr&ﬁ@?ﬁl§kigu‘f@ PEhdaFrR03 621 ihdilftidLERS difﬁét%&ssur e
I's applied between said sem conductor chips and sai tape carrier er eby

connect i onsyE WaR €pé eapkeel’ 906S iE0bBRAGOPatded FHORC YHHIGE&E] CH PS
and said bonding portions are perforned via Said electrically conductive

particles. ahbthe¥e. net hod of fabricating a sem conductor device as 10
defined in claim?22, wherein said tape carrier is unwound froma reel, and
sai d tape carri el ifinstuptoduct aamieN804r @8l fobimbd bhetheeccape arafidi

| east one of said steps of said nmethod, in preparation for a next step. 15
28. Thebnetdd tof cfedte duir izprt akwrdtidgcimthdelongitadinail nkirect bbmi m
22, wherein at | east one of said steps of said nethod is perforned after a
step of cutthenpats Theafdrsar productinanecithdis arittlest intasdirectiemgt h
conprising a plurality of said bonding portions in the 20 |ongitudinal

di recti on dihatampakespatceasy cfor pperptorsetackead whemn itbgttageeparrler

sen conduct or dew ce as defined in claim 28, wherein identification marks
are forned kshbeipg R%ﬁ)%e‘lzflrﬂnb?“efr&e]d%ﬁ%qurﬁf <2&hg Ltk RgoMCERAMY s at

€ angui arl A sReba? 48 P43 THLERCT o FEC LA mephs' SoaEoEhotk ke >

A1 055 43{d ot céfa a $hathBRaLAcSR do3128 fly h 4d BrelhdP0°,

carrier into re angu strates IS efore’s

JAN 20p3 s e/ o, %leh'at)f- 5 %B%\%éééﬁLEBn&ﬁF@ 3 Cﬁg)ﬁ&ﬁhea tHeYier el n

said tape carrier i's cut on w nes o ndi ng portions that
are the (infegeona yredaetshamné 3¢ Rswrdihed S ﬂn@%&g&f ca#irieP0Rgdb "o
portions in the longitudinal direction, with any one ['ine of said bonding
portions acrsEstd hordizdnitaldfl wgidtdngape tiiy Widtheikiendiféctibatthéreret.

The second product name 306 gives further details than the first
15 product name 304.

Individual defect marks 308 are formed on the tape carrier
300. Each individual defect mark 308 is formed in an arrow shape,
for example, in such a manner as to specify one of the bonding
O portions 14. The individual defect mark 308 is punched out if
20 the corresponding bonding portion 14 is defective. Note that
it is preferable to mount something of the same shape as
good-quality semiconductor chips on a bonding portion 14 that
has been designated as defective by the individual defect mark
308. A defective semiconductor chip could be mounted thereon,
25 for example. If that is done, solder balls can be provided on

defective bonding portions 14 as well.

Identification marks 310 and 312 for identifying
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|0 31. The nethod of fabricating a sem conductor device as defined in claim
28, wherein said step of affixing said sem conductor chips to sahﬂ]tdmﬁ;zmw
carrier is performed before said step of cutting said tape carrier into
rectangul ar 15 substrates; wherein said senm conductor chips are nounted on
sai d bonding portions, except for said bonding portions in the (integer n x
constant k)th 'width-wise |ines of said bonding portions in the |ongitudinal
direction, 20 with any one line of said bonding portions across the wi dth

of said ta I35 hiad S i RE} i { ier
RS idry oFCihe 1f§ﬁ_d§ B%#S€nk BSndﬁﬂga%fé Spi G d

is cut on width-wise lines of 1 nterconnecting rn that are the (1 nteger

n x constann QG €AHEr Bakrierd3od . diwhen Sﬂlé!ﬁ@ﬁd?ﬁqsgbgtién,s 14 are
i nterconnecting pattern in the |ongitudinat direction Tromsaid base |ine.

32. The netreedadgulaly, Gdid NDienCEM QOGN RArkSVEEE anddsipnesdula Pei M
28, 30 wherein said bonding portions are fornmed on said tape carrier,
except for foirgiedt wits polsiitdsnsl ateghenfou@ cdbners, or tclvdé Ztothefourhe
formati on of said bonding portions that are the (integer n x constant k)th
wi dt h- W se cormexsotheredf | dy way ¢ D exiampliear Imtthenexdmphe dhosmdinEigpr t i ons
in the longitudinal direction, with any one line of said 5 region for the
formati on df7 ,s&he idestidipetioonmaxkt g is foimed At rae;posidiicm thwtd st ep
of cutting said tape carrier into rectangular substrates is performed

bef ore sai dSs€APegntiacene dhidppaidrecofifeoxners posditiongdeatathe gends ®fand
wherein said_tape carrjer is cut on wdth-wise lines of said regions for
the for mat Pofildgonadcking Acaiassythe: reckangulayhonding partien ﬂ‘x avhst ant

dth (wh k <s d).width:-wise |i of said. |15 i for the f ti

ratd | nebeciieatiPiEapioh mars 16748 £ORRed a4 BPoaFion AT FPGNARR o

b | jme. .33, . Th f fabricati i cond i 20

ot nel T B SREL aathle LIR GkRERSRCRFIDE AN 2 IR R e
lor § et S ( \ : 5 a0

bond ng’ potiiensdeieat it alick®s L 160uLh HE RS Qe FOFLACITR d0BIRINE D <

of said 25jheghensniargéfentsl "Bt e AfirfditdidiPbdi BHePOipe Wirr i Mo

| ongitudinal direction, with any one line of said region for the formation
of sai d bohdisnpepome eevesedigthisacbald béndetedesdiby siutbctiiapy dhe
af fi xing said sem conductor 30 chips to said tape carrier is perforned
bef ore sai dififfeyemicecint shgpeabdtwepn theridentificatiommarks 340 and
15 312.
A cutting mark 314 is formed in the tape carrier 300 to
indicate the position at which it is to be cut, as shown in Fig.
4. In the example shown in Fig. 17, there is a cutting mark 314
O in a region between two plated leads that extend along the
20 cutting position. This ensures that the cutting position is
between the plated leads so that the plated leads are not cut,
thus ensuring that no metal fragments are generated during the
cutting.
It is preferable that all, or at least one, of the first
25 and second product names 304 and 306, the individual defect mark

308, and the identification marks 310 and 312 are formed of the

same material as that of the bonding portions 14 and at the same
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~~ t ~aN z~~~ substrates; wherein said sem conductor chips are affixed to
said tape carrier only on regions wherein said bonding portions are forned;
and 5 wherein said tape carrier is cut on width-wi se |ines of ﬂqi (ym@ws
for the formation of interconnecting pattern that are the (integer n
constant d)th (where k <- d) width-wse lines of said regions for the
formati on of said interconnecting 10 pattern in the |ongitudinal direction
fromsaid base line. 34. The nmethod of fabricating a sem conductor device
as defined tiimeClad FAn, fomatiEdrei 6 YHHSO Vrid 111y §SoribiPsi4j oni ng hol es are
formed in said tape carrier; and wherein said steps of said nmethod are
performed by utilizing said positioning holes. 20 35. The net hod of
fabricating a sem conductor device as defined in claim22, wherein
t hrough-holes are forned in said tape carrier; and wherein said external
el ectrodes are connected to 25 said bonding portions through said
through-hol es, and are al so provided on a surface on the opposite side from
t he surface on which said bonding portions are forned. 36. The net hod of
fabricating a sem conductor device as 30 defined in claim35, wherein said
step of formng said external electrodes on said tape carrier conprises a
47 "~ ~ "~ JAN Q403 step of nmounting a material for formng said
external electrodes onto said tape carrier and a reflow step of heating and
melting said material to formball shapes. 5 37. A sem conductor nodul e
conprising: a rectangul ar substrate on which bonding portions are forned in
a matrix, said rectangul ar substrate having marks for separating said
bapdi ng portions fromsaid rectangul ar substrate; and 10 a plurality of
conductor chips to be disposed at positions corresponding to said
bondi ng portions. 38. The sem conductor nodule as defined in claim 37,
wherein said adhesive is formed of an anisotropic i5 conductive film
wherein said anisotropic conductive filmis interposed between surfaces of
sai d sem conductor chips on which el ectrodes are formed on said bondi ng
portions; and 20 wherein said bonding portions and said el ectrodes are
electrically connected by electrically conductive particles conprised
wi thin said anisotropic conductive film
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25 39. The sem conductor nodul e as defined in claim37, wherein ial d
t hrough-hol es are fornmed in said rectangul ar substrate; and whet ?nJAN
external electrodes are forned on a surface of said rectangul ar substrate
opposite to a surface of 30 said rectangul ar substrate on which said
bondi ng 48 ~~ ~'" JAN ~DO~ portions are formed, to be connected
€lectrically to said bonding portions by said through-holes. 40. A
sem conductor device fabricated by the method as 5 defined in claim?22. 41
A circuit board on which the sem conductor device as defined in claim40 is
nmounted. 10 42. El ectronic equi pment haxjpg.the circuit board as defined in
claim9l. 49
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wherein said tape carrier is unwound from a reel, and said

tape carrier is wound onto another reel while the execution of
15 at least one of said steps of said method, in preparation for

a next step.

7. The method of fabricating a semiconductor device as
O defined in claim 1,
20 wherein at least one of said steps of said method is

performed after a step of cutting said tape carrier into
rectangular substrates of a length comprising a plurality of
said bonding portions in the longitudinal direction of said tape
carrier.

25
8. The method of fabricating a semiconductor device as

defined in claim 7,
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1109% ()-@:!'109%& ()- -:'210%& ()-I+#10%& ()-'fbC 10! %40%&' () -G s10%& () - M
10 rectangular substrates.
5
9. The method of fabricating a semiconductor device as
defined in claim 7,
wherein said step of cutting said tape carrier into
O rectangular substrates is performed before said semiconductor
10 chips are affixed to said tape carrier; and
wherein said tape carrier is cut on widthwise lines of
said bonding portions that are the (integer n X constant d)th
. widthwise lines of said bonding portions in the longitudinal

direction, with any one line of said bonding portions across

15 the width of said tape carrier acting as a base line.

10. The method of fabricating a semiconductor device as
defined in claim 7,
(:) wherein said step of affixing said semiconductor chips
20 to said tape carrier is performed before said step of cutting
said tape carrier into rectangular substrates;
wherein said semiconductor chips are mounted on said
bonding portions, except for said bonding portions in the
(integer n X constant k)th widthwise lines of said bonding
25 portions in the longitudinal direction, with any one line of
said bonding portions across the width of said tape carrier

acting as a base line; and
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v 11. The method of fabricating a semiconductor device as
defined in claim 7,
wherein said bonding portions are formed on said tape
o carrier, except for widthwise lines of regions for the formation
10 + of said bonding portions that are the (integer n X constant
# k)th widthwise lines of said regions for the formation of said
. bonding portions in the longitudinal direction, with any one
¢ line of said region for the formation of said bonding portions
acting as a base line;

15 wherein said step of cutting said tape carrier into
rectangular substrates is performed before said semiconductor
chips are affixed to said tape carrier; and

wherein said tape carrier is cut on widthwise lines of
O said regions for the formation of interconnecting pattern that
20 are the (integer n X constant d)th (where k = d) widthwise

lines of said regions for the formation of said interconnecting

pattern in the longitudinal direction from said base line.

12. The method of fabricating a semiconductor device as
25 defined in claim 7,
wherein said bonding portions are formed on said tape

carrier, except for widthwise lines of regions for the formation
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y' 1098BB&' ( bondingy pottidbns- ik thies1oafikiiddnal- direction, with any one
Line of said region for the formation of said bonding portions
5 acting as a base line;
wherein said step of affixing said semiconductor chips
to said tape carrier is performed before said step of cutting
said tape carrier into rectangular substrates;
o wherein said semiconductor chips are affixed to said tape
10 carrier only on regions wherein said bonding portions are
formed; and
wherein said tape carrier is cut on widthwise lines of
said regions for the formation of interconnecting pattern that
are the (integer n X constant d)th (where k £ d) widthwise lines

15 of said regions for the formation of said interconnecting

pattern in the longitudinal direction from said base line.

13. The method of fabricating a semiconductor device as
(:) defined in any one of claims 1 to 12,
20 wherein sprocket holes and positioning holes are formed
in said tape carrier; and
wherein said steps of said method are performed by

utilizing said positioning holes.

25 14. The method of fabricating a semiconductor device as
defined in any one of claims 1 to 12,

wherein through-holes are formed in said tape carrier;
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wherein said external electrodes are connected to

said bonding portions through said through—holes, and
are also provided on a surface on the opposite side from

5 the surface on which said bonding portions are formed.

15. The method of fabricating a semiconductor device as

C) defined in claim 14,
wherein said step of forming said external
10 electrodes on said tape carrier comprises a step of
mounting a material for forming said external electrodes
onto said tape carrier and a reflow step of heating and

melting said material to form ball shapes.

15 16. A semiconductor module comprising:

(} a rectangular substrate on which electrically
conductive bonding portions are formed in a matrix, said
rectangular substrate having a spacing portion between
adjacent two of said bonding portions;

20 a plurality of semiconductor chips to be disposed
at positions corresponding to said bonding portions; and
an adhesive for connecting said rectangular

substrate and said semiconductor chips, said adhesive
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15 19. A semiconductor device  fabricated by the method as

defined in any one of claims 1 to 12.

20. A circuit board on which the semiconductor device as
O defined in claim 19 is mounted.
20
21. Electronic equipment having the circuit board as defined

in claim 20.
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24. The method of fabricating a semiconductor device as

20 defined in -claim 22, wherein said step of dividing said
() tape carrier into individual wunits involves stamping

said tape carrier into individual units.

25. The method of fabricating a semiconductor device as
25 defined in <claim 22, wherein electrically conductive
particles are dispersed within said adhesive, whereby
said bonding portions and said semiconductor chips are

electrically connected.

30 26. The method of fabricating a semiconductor device as

defined in claim 25, wherein said adhesive is interposed
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20 longitudinal direction of said tape carrier.
29. The method of fabricating a semiconductor device as
defined in claim 28, wherein identification marks are
formed in said tape carrier, for delimiting said bonding
25 portions at positions within regions at which said tape

carrier is to be cut into said rectangular substrates.

30. The method of fabricating a semiconductor device as
defined in claim 28,
30 wherein said step of cutting said tape carrier into

rectangular substrates is performed before said
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ips to said tape carrier is performed before said step
of cutting said tape carrier into rectangular
15 substrates;
wherein said semiconductor chips are mounted on
said bonding portions, except for said bonding portions
in the (integer n x constant k)th width-wise lines of
said bonding portions in the 1longitudinal direction,
20 with any one line of said bonding portions across the
() width of said tape carrier acting as a base line; and
wherein said tape carrier is cut on width-wise
lines of interconnecting pattern that are the (integer n
x constant d)th (where k £ d) width-wise lines of said
25 interconnecting pattern in the longitudinal direction

from said base line.

32. The method of fabricating a semiconductor device as
defined in claim 28,
30 wherein said bonding portions are formed on said

tape carrier, except for width-wise lines of regions for
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() 10 and

wherein said tape carrier 1is cut on width-wise

lines of said regions for the formation of

interconnecting pattern that are the (integer n x

constant d)th (where k £ d) width-wise lines of said

15 regions for the formation of said interconnecting

pattern in the longitudinal direction from said base

line.

33. The method of fabricating a semiconductor device as
20 defined in claim 28,

C) wherein said bonding portions are formed on said
tape carrier, except for width-wise lines of regions for
the formation of said bonding portions that are the
(integer n x constant k)th width-wise 1lines of said

25 regions for the formation of said bonding portions in
the longitudinal direction, with any one 1line of said
region for the formation of said bonding portions acting
as a base line;

wherein said step of affixing said semiconductor
30 chips to said tape carrier is performed before said step

of cutting said tape carrier into rectangular
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m

interconnecting pattern that are the (integer n x
constant d)th (where k < d) width-wise 1lines of said

regions for the formation of said interconnecting

() 10 pattern in the longitudinal direction from said base
line.
34. The method of fabricating a semiconductor device as

defined in claim 22,
15 wherein sprocket holes and positioning holes are
formed in said tape carrier; and
wherein said steps of said method are performed by

utilizing said positioning holes.

20 35. The method of fabricating a semiconductor device as

C) defined in claim 22,

wherein through-holes are formed 1in said tape

carrier; and
wherein said external electrodes are connected to
25 said bonding portions through said through-holes, and
are also provided on a surface on the opposite side from

the surface on which said bonding portions are formed.

36. The method of fabricating a semiconductor device as
30 defined in claim 35, wherein said step of forming said

external electrodes on said tape carrier comprises a
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on which electrodes” are formed on sai onding por ions;
and
20 wherein said bonding portions and said electrodes
() are electrically connected by electrically conductive
particles comprised within said anisotropic conductive

film.

25 39. The semiconductor module as defined in claim 37,
wherein said through-holes are formed in said
rectangular substrate; and
wherein external electrodes are formed on a surface
of said rectangular substrate opposite to a surface of

30 said rectangular substrate on which said bonding
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portions are formed, to be connected electrically to

said bonding portions by said through-holes.

40. A semiconductor device fabricated by the method as

defined in claim 22.

41. A circuit board on which the semiconductor device

as defined in claim 40 is mounted.

42. Electronic equipment having the circuit board as

defined in claim 41.
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