SEM CONDUCTOR 'DEVI CE, METHOD OF FABRI CATI NG THE SAME,

AND ELECTRONI C APPARATUS Technical Field 5 The present
invention relates to a semi conductor device, a nmet hod of fabricating
the sane, and an el ectroni c appar at us. Background of Art

In the mcromniaturization of sem conductor devices, a 10 bare chip
nmounti ng arrangenent is regarded as an ideal form of assenbl y.
However, since quality assurance and the handling of a bare chip are
di fficul t, tIREMICOQNDUCTOR EVECE: MBTHORKQHcFABRICATINGGTHE SAME,

seni conduct or devi ce fabrication. As one of the package forns neeting
t he need for high pin count 3NDy ERECTRONIC d*rPrPNAW (BGA) type package has
been devel oped recently. On a substrate of the BGA type package,
external term nal bunps are arranged in an area array to permt

surface As one kind of BGA type package, there is a
t ape bal IrTQrgfr‘fH'{f'lcal Eield (T-BGA) package in which a filmcarrier tape is

used a 20 a e in fabrjcation w %’g_ ape automate bondi STAB)
Lechn Bue. 1 n TARRSPEAERAE: Hi SR PTRR irt Shes BB feqieonant g, Ay ifRut  or
chips can DhetiSA RSN MY same, . ang an SHAEE G J bpRaERLLET (ape

Is |iableto war however quired to
attach a relnforC|ng 25 sheet (stiffener). In a process of .sem conduct or
devi ce fabrication, the stiffener is attached to an individual film

gl)ackage PENNGFrsutla aff eXreach sem conductor chip is nounted
In the microminiaturization éf semiconductor devices, a
10 _ bare chip mounting arrangement is regarded as an ideal form of
assembly. However, since quality assurance and the handling
of a bare chip are difficult, the chip is assembled in a package
during semiconductor device fabrication. As one of the package
forms meeting the need for high pin counts, a ball grid array
15 (BGA) type package has been developed recently. On a substrate
of the BGA type package, external terminal bumps are arranged
in an area array to permit surface mounting.
As one kind of BGA type package, there is a tape ball grid
array (T-BGA) package in which a film carrier tape is used as
20 a base in fabrication with a tape automated bonding (TAB)
technigue. In T-BGA packaging using the TAB technique,
semic-onductc.)r chips can be assembled continuously.
Since the film carrier tape is liable to wa'rp dué to lack
of rigidity, however, it is required to attach a reinforcing
25 sheet (stiffener). In a process of semiconductor device
fabrication, the stiffener is attached to an individual film

package punched out after each semiconductor chip is mounted



on the filmcarrier tape. Mre particularly, the filmcarrier tape is
punched out into separate film packages, and then the stiffener is

i ndi vi dual | y att ached. In this nmethod, after the stiffener has
been attached as 5 mentioned above, the film packages nust be handl ed

I ndi vidual |y I n subsequent processes such as bunp formation, resulting
I n trouble in fabrication. It is therefore an object of the
present invention to obvi at e the above-nenti oned drawback by providi ng
a nethod om the fibricanmnivy tapeA pMeokegearvwidelanle, disy fiidmheadktera .
sem conductor device fabricated by this nethod, and an el ectronic
appar at us.tape is pppchedsepe HRtehenamate ifdim packages, @nd sbeorthag to a
first aspect, of the present ,invention, there is provided a nethod of

fabricati fFi<dfrenddcdddiydAuaddy attachafti sing the steps of : nounting a
e of the TechRESRERIOR AfitRe FBGEGUE ERAER A9 BASAFEeFhedpRwI ( h a
carri of | meReiRAESna0e ML LR pARAS BuBIAF BRoased fadiviataily

e o Sk, L Yo L) Bl SRS L g,

sem condugb@upilk A%y faBYicatiodgfunching out the 25 filmcarrier tape into
separate fil m packages after above- descri bed steps; wherein each of

the steps is carti ¢d eUer@fore ant B®jlddtMotaitHe bAARMY Liri{%}éiﬂ::gc?ﬁ VSN
supply and take-up reels.
obviate the above-mentioned drawback by providing a method of
10 fabricating T-BGA packages which are easy to handle, a

semiconductor device fabricated by this method, and an

electronic apparatus.

Disclosure of the Invention

15 (1) According to a first aspect of the present invention,
there is provided a method of fabricating semiconductor devices
comprising the steps of: mounting a plurality of semiconductor
chips on a fil_m carrier tape; sealing each one of the
semiconductor chips mounted on the film carrier tape with a

20. resin; attaching an individual reinforcing member to the film
carrier tape at a position corresponding to each one of the
semiconductor chips; forming'a plurality of external electrodes
on the film carrier tape at a position corresponding to each
one of the semiconductor cl;lips; and punching out the

25 film carrier tape into separate film packages after above-
described steps; wherein each of the steps is carried out on

the film carrier tape running between supply and take-up reels.



In this method, the reinforcing menber represents any part serving to -
prevent the filmcarrier tape fromwarping (for ensuring planarity).
As such a reinforcing nenber, a so-called stiffener is used in nost
cases of sem conductor device 5 fabrication. : In this nethod of
the present invention, not only the seni conduct or chip nounting step
and the resin sealing step, but also the reinforcing nenber attaching
step and the external el ectrode formng step can be carried out in a
conti nuous 10 Imedghiisomeddiod,adthenreinfombing memdeer meprosect s vahy and
reduci ng manuf acturing cost. (2) The nethod of the present

i nvent i onPRAF FAFVABE to preyemyr the fHiln epratieyohabad rohwarpimoedfiong
menber to each ,one of the sem conductor chips before the step of

punchi ng GREUHEI RLaparit¥hr r A$ sugpaa reinforcing yemher hiasseeecadliedsi nce
the step of,&%nding_the heat, spreadi ng_ nenber is also performed before
the film EAtEneTads used in Nt &R/ OL ARRMIRRRAVGHRE cdeviFent

fabric ti%n %ana%g acconpl i shed. The heat spreadi ng nmenber is used for
20 efficir@REy S pating heat from the semi conductor chip and

D geq e oaH ealdualRhoaol RN VAN e Sy cpe 1O P8

pr oduced. ccor a second
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using 26 FRaCopaITts THIEoHolRTI AT BREORHHCLAE SSULE a0 BPLREAR Y | |
aspect of pltea P56 TR re MM EBLEPAG membed RRtR chd il Qiféﬂerﬂa@tﬁ%r&'férﬁ)gfr d

conprising the above-
r electrode forming step can be carried out in a continuous

10 reel-to-reel fashion, thereby increasing productivity and
reducing manufacturing cost.

(2) The method of the present inventioﬁ may further
comprise a step of bonding a heat spreading member to each one
of the semiconductor chips before the step of punching out the

15 film carrier tape.

With this method, since the step of bonding the heat
spreading member is also performed before the film carrier tape
is punched out, continuous and efficient fabrication can be
accomplished.' The heat spreading member is used for

20 efficiently dissipating heat from the semiconductor chip and
bonded to the semiconductor chip depending on the amount of heat
to be produced.

(3) According to a second aspect of the present invention,
there is provided a semiconductor device fabricated by using

25 the above-described method.
(4) According to a third aspect of the present invention,

there is provided a circuit board comprising the above-



descri bed sent conduct or devi ce. (5) According to a fourth aspect
of the present invention, there is provided an el ectroni c apparatus

i ncl udi ng the ‘above-described circuit board. 5 Brief Description
of Draw ngs , Figures 1A and 1B are diagrans illustrating a

bondi ng process in the enbodi ment of the sem conductor device
fabrication nmethod according to the present invention; Figures 10 2A and
2B are diagranms illustrating a nolding process in the enbodi nment of

t he sem caiuhitibed esemiccdradu ¢ cat | dev hee hod according to the present

i nvention; Figures 3A and 3B are. diagrams illustrating a stiffener
attachi ng procesi$)i Actbeding teatfodirtdnaspectiaf theinxssRrt onvasticn.
fabrication nmethod 15 according to the present invention; Figures 4A and
4B are  theiegrmmrovided raniateatrenic spprarekuat inchrdgngr 5Bess in the

enbodi ment of the senjconductor device fabrication nmethod according to
t he preserfPavredrsortbed gk ECHit bABE agr am illustrating a bunp

form ng process in the enbodi mrent of the 20 sem conductor device
fabrication nmethod according to the present invention; Figures 6A to

6C are diaggra |1 lusirating a, bupp form ng process in the enbodi nent
of the se%&?%‘f“pnor&eﬁ FIEHPIRat i on net hod accor di ng to the
present inventi qq, | 7 i ' [ | a_,t .

punchi ng- out pr gé(}e%“sresﬁf}l{ %%fel%ré%%i&n%%?{%@t%ie%%%il%gggﬁc?pgggg\l/flg_e
fabricati %}oc%ss N hﬁg%a&rﬁr}ge 581 Mnt Ok NENET EeRNEChAYERbIFOReviLaUrE 8 is a

di agram show ng t odi nrent of the sem conductor device according
4 fabrication method according to the present invention; Figures

10 2A and 2B are diagrams illustrating a molding process in the
embodiment of the semiconductor device fabrication method
according to the present invention; Figures 3A and 3B are.
diagrams illustrating a stiffener attaching process in the
embodiment of the semiconductor device fabrication method

15 according to the present invention; Figures 4A and 4B are
diagrams illustrating a heat spreader attaching process in the -
embodiment of the semiconductor device fabrication method
according to the present invention; Figure 5 is a diagram
illustrating a bump forming process in the embodiment of the

20 semiconductor device fabrication method according to the
present invention; Figures 6A to 6C are diagrams illustrating
a bump forming process in the embodiment of the semiconductor
device fabrication method according to the present invention;
Figure 7 is a diagram ill'ustrating a tape punching-out process

25 in the embodiment of the semiconductor device fabrication
method according to the present invention; Figure 8 is a diagram

showing the embodiment of the semiconductor device according



to the present invention; Figure 9 is a diagram show ng the enbodi nment
of -the circuit board according to the present I nvention; and Figure 10
is a diagram showi hg an el ectronic apparatus including a circuit board
on which is nounted the 5 sem conductor device fabricated according to the
met hod of the present invention. Best Mode for Carrying Qut the

I nvention -Enbodi nents of the present invention wll now be 10
descri bed below with reference to the acconpanyi ng. draw ngs. -

Fi gures 1lAd hheugiresemte idivegrtdion;i IRigirat9 nks tdhedbagpam showingt hhe

enbodi nent of the sem conductor device fabrication met hod of the
present i rembodioentared Fihpiral Bwifokpandt accordinddrerete dpresenhi shed
sem conductor device according to the 15 present invention, ) As
shown i n Hinyendi®n;a apda iy d 0 siamppl diag T sshoving A @ h@gE¥8r18evi ce
10. In this figure, the sem conductor devi ce 10 coppri ses an

i nsul at i nGPRETAtEE ingduding & Girqwdgdoard op Yhieh L3 mewRtedstRgt i ng
film12, a bunp 14 fornmed qQn each , 20 f the |eads 2 and .a serg ¢conduct or
chip 16 PrdlsaRgussa devi e Lahri Satefl asaRrtiY Soochp dRERRd s EBe
nmounting can be . irqj.l emented by using the plurality of bunps 14.

The i nsul 598§ IMAYE2 4% or med by punching out a | ong filmcarrier
tape 30 (see Figure 1B), using the TAB technique 25 1in a process of

fabrication. The insulating film12 is forned to be larger than the
seni condugey §lidd or WUk 08y idif NAE Invenldodormed on the film carrier
tape 30 remains on the insulating ' 5

Embodiments of the present invention will now be
10 described below with reference to the accompanying drawings.

Figures 1A through 7 are diagrams illustrating the steps
in the embodiment of the semiconductor device fabrication
method of the present invention, and Figure 8 shows the
embodiment of a finished semiconductor device according to the

15 present invention.

As shown in Figure 8, a BGA package is applied to a
semiconductor device 10. In this figure, the semiconductor
device 10 comprises an insulating film 12, a plurality of leads
20 formed on the insulating film 12, a bump 14 formed on each

20 of the leads 20, and a semiconductor chip 16. The bump 14 is
used for an external electrode. Surface mounting can be
implemented by using the plurality of bumps 14.

.  The insulating film 12 is formed by punching out a long
film carrier tape 30 (see Figure _1B) , using the TAB technique

25 in a process of fabrication. The insulating film 12 is formed
to be larger than the semiconductor chip 16, and a device hole

24 formed on the film carrier tape 30 remains on the insulating



filma12. ' One end portion 20a of the |lead 20 protrudes into the

dévice hole 24, and the end portion 20a is connected to an el ectrode
18 of the sem conductor chip 16. Mre particularly, 5 on the side of the
insulating film 12 opposite to the nounting side of the |lead 20, the
sem conductor chip 16 is disposed so that the electrode 18 thereof is
positioned inside the device hol e 24, and the end portion 20a of the

|l ead 20 i s bonded to the el ectrode 18. 10 The | ead 20 connects
the el ect rbiem1820f the semni conduct or chip 16 with a land 21 (see
Figure 1B). The land 21 is provided with the bunp 14. Each bunp 14 is

made of a nateri@reserd mertion 2Badef, ther lerdmdile prataudes tintot Hdreeof
has a ball-Ilike shaE Eg or the |.i ke may be used in |ieu of
sol der as 4f¥ifgtBeigl 2415apdr thReepdnportion 20a is coppecd@didio ragsi st 22

Is applied onto the | ead 20 side, of the insulating film12, while
ci rcum/ent‘?}@c’t;ﬁﬁ Ed‘&)?flﬁhe'ﬁf‘énlwnd%wlé@é“é’f 1Fhe Mex®R PAT Yicularl Bover ed

h | 22 f stiff 28
\#asll nt:l a Z?gﬁ}? es egtﬁgp‘éh?snéﬁ‘f]g% fglclt 12 PF?B°isr’r§&l B‘PlﬁbeF';q"rﬂetrl]i%‘r%n t he
ff f
:ig?nf’gggsé%‘g%fgff:@‘ﬁpglﬁé% 2b' ths, sgPLERBPEEE GREP: L8 [T hifRenthId o

mai nt ai n égna;;e elect '1%”5:ﬁre#%%f {h B?éiﬁiSﬂSéhﬁsi&e%ﬁé%%JeO the

i nsul ating means o at'ng adhesive

L) et oo et 106 1 4¢ 451l i i
6 the electrode 18.

10 The lead 20 connects the electrode 18 of the semiconductor
chip 16 with a land 21 (see Figure 1B). The 1and 21 is provided
with the bump 14. Each bump 14 is made of a material such as
solder, for example, and the tip thereof has a‘ball-like shape.
Copper or the like may be used in liéu of solder as the material

15 for the bump 14.

The solder resist 22 is applied onto the llead 20 side of
the insulating film 12, while circumventing the bumps 14. The
surface of the lead 20 is thus covered with the solder resist
22 for protection.

20 A stiffener 28 having a plate-like shape is attached to
the insulating film 12 on the side opposite to the bumps 14.
The stiffener 28 is made of copper, stainless steel, copper
alloy or the like, and is strong enough to maintain a planar.
configuration. The stiffener 28 is attached to the insulating

- 25 film 12 by means of an insulating adhesive 29. The insulating
adhesive 29 is applied in the form of a thermosetting or

thermoplastic film. Circumventing the semiconductor chip 16,



the stiffener' 28 is attached to the entire surface of the I nsul ati ng
film1l2. Thus, the stiffener 28 prevents the '

i nsul ati ngfil nml2fr onbei ngdi st ort edorwar ped. Thi sensures uniformty in
t he height of the bunps 14 to inprove planarity 5 thereof, leading to
enhancenment of yield in the nmounting of sem conduct or devi ces on
circuit boards. Further, a heat spreader 27 is bonded to the
sem conduct or chip 16 on the side opposite to the surface-nounted side
t hrough the & tilfffemsr 2 & dred adttiachestihssi tiee 28ntsicd swrfaceecofphbee. Thus,
10 heat fromthe sem conductor chip 16 can be efficiently di ssi pat ed.
An ordi nadpsulsitiad f ladHesi v8hue.t khe sddiffieney 28 preventefthened above
may be used in lieu of the thermally conductive adhesive 25 dependi ng
on the anddsuletingafipnddubrem beingisbersedosdiarredr This ¢BSUTRE heat
spreader 27 is fornmed 15 to,be larger in size than,the senm condugtor chip
16 and cammidormityhdajther Beightsef rihmdiumns ldetRedMPTA¥ESPIAPRREFY28 and

t he heat spreader_ 27, the thermalelfri: conductj ye, adhesi ve 2
i o Yorvict

t N
provi dBd e i ffadigg to enmhancem et $ ot p ?irﬁﬂuﬁgf‘lﬂéeﬂft he
‘sem conduct or, chi 6 and the insulati-ng film12 is sealed b tti
of 'epoxyurstférllrfonl uc]l'ﬂ'f e SRR rclajsﬁ%um;%llfga%%spl i ed ![O t he surfgcgoof | ?ge
sen conductor chj wher . '
applied to the ér%itélgeﬂo%él%fy]gﬂ%%ﬁé£%§rell%%g@%fégﬁtgleaggm%é%dggﬁaﬁct or

chip 16. 4Bp 16 on thE% &IPBHPBERL Ko kRe SEPELOOMNSLREcdRidE R LR

pr esent I nvention has a configuration as described above, and the
method  a cRErhalil CHddid S a80EsqQADS tediciigyi £ vér pawtdascrhhed

! 10 heat from the semiconductor chip 16 can be efficienltly
dissipated. An ordinary insulating adhesive or the insulating
film mentioned above may be used in lieu of the thermally
conductive adhesive 25 depending on the émount of heat produced
by the semiconductor chip 16. The heat spreader 27 is formed

15 to be larger in size than the semiconductor chip 16 and can be
bonded to the stiffener 28. Bektween the stiffener 28 and the
heat spreader 27, the thermally conductive adhesive 25 is
provided for bonding them.

The connection portion between the semiconductor chip 16

20 and the insulating film 12 is sealed by potting of epoxy resin
26. The epoxy resin 26 is applied to the surface .of the
semiconductor chip 16 where the electrode 18 is formed and also
applied to the device holé 24 and the periphery of the
semiconductor chip 16.

25 The embodiment of the semiconductor device of the present
invention has a configuration as described above, and the method

of fabricating such semiconductor device is now described



bel ow. -~ ' First, as shown in Figure 1A, the sem conductor chip 16
I's nmounted on the filmcarrier tape 30. Figure 1B shows an enl ar ged
view of the filmcarrier tape 30. Note that Figure 1B 5 indicates the film
carrier tape 30 of Figure 1A as viewed from above. The film
carrier tape 30 is nmade of material such as polyim de resin. On the
filmcarrier tape 30, a plurality of device holes 24 are forned (one
of themis indicated in Figure 10 1B), and a plurality of |leads 20 and a
plurality hdldwnds 21 are arranged outside each device hole 24.
Circunmventing the | ands 21, the solder resist 22 (see Figure 8) is
applied to the First & #hova iRcFiguus BB, ke raamiendue iy ghiniB6 | ust
sone of the leads 20 and | ands 21 are indicated while others are 15
onitted. is mountedep ¥hedfdimjcarvhftctanet 30a pfidyry 1BaBhaYSt ARough a

part of the lead 20 extending in a direction a fromthe device hol e
ba. ALl tRPYaEaRd oY Ad) HRE L TRGAFTIRT S P FPhRrEhat Flogre 48,

connected to the plating..ead 32, Usjng t tin | ead 32 | the
ends 50, diteiche PR FIIR Garripratate 10 oF RipBiefR Aty evea Raem "0
and | ands 4 1By be plated by the el ectrol ess plating technique. In
this case,219'%5s not necessary to provide the plating | ead 32.

The filmcarri erTﬁéa%%? ét%‘gltjfél)][negaﬁgog@ is M&Qdoﬁnggtegﬁaieﬁ{égﬁsags shown

in Figure 1A. The e mcarrier tape I's rol out, and

then rol | g6hupi MYaé £ UP oneehe3fi1hh8arrierS€abe UG Q1 ux1s ehp JiS
bonded to the filmcarrier tape 30
' device holes 24 are formed (one of them is indicated in Figure
10 1B), and a plurality of leads 20 and a plurality of lands 21
are arranged outside each device hole 24. Circumventing the
lands 21, the solder resist 22 (see Figure 8) is applied to the
side where the leads 20 are formed. In Figure 1B, just some
of the leads 20 and lands 21 are indicated while others are.
. 15 omitted.

The land 21 is connected to a plating lead 32 through_a
part of the lead 20 extending in a direction away from the device
hole 24. All the leads 20, including those not shown in Figure
1B, are connected to the plating lead 32. Using the plating

20 lead 32, all the leads 20 and lands 21 are electroplated.
Alternatively, the leads 20 and lands 21 may be plated by the
electroless plating technigque. In this case, it is not
necessary to provide the plating lead 32.

The film carrier tape 30 mentioned above is wound on a

25 reel 33 as shown in Figure 1A. The end of the film carrier tape
30 is rolled out, and then rolled up by a take up reel 34. The

semiconductor chip 16 is bonded to the film carrier tape 30



bet ween the reels 33 and 34 using a bonding jig 31. For this bondi ng
process, either single-point bonding or gang bondi ng may be enpl oyed.
Wth the gang bonding, the end portions 20a of all the |leads 20 can be
bonded to the el ectrodes 18 of each 5 sem conductor chip 16 at a tine.
The sem conductor chip 16 is positioned so that it protrudes fromthe
si de opposite to the | ead-20 form ng side of the insulating film12 as
shown in Figure 8. A plurality of sem conductor chips 16 are

t hus nountkatweln dihet eeflis| ABcandi 34 wapeg3d bondissijid 81 andforrhéhishe

reel 34 takes up the filmcarrier tape 30 having the plurality of

senm condudRdig proresfpusidderiagie-point bondingesr genghbendingFi gure
2A, the reel 34 with the film carrier tape 30 wound thereon is set on
anot her f &Y &% eBR1oYSsdequiphBnthe 9aANY RoRding . dihe £5d pOritions| Rea out
and pl aced between_the reels 34 and 35, and the epoxy resin 26 is
potted  °Ff g3l hBerieade £ ican ?’&p9°§é?dl\5‘t’eﬂi‘?\aﬁl%"g‘iﬂ‘%eszéasI?(fvxsaﬁht op

view of the filmgarrier .t.a 0 of Figure 2A after the epoxy resin 26
has beén r?oe[“l]é:c?ndclﬁor Chlpozségsarﬁ)v% trﬁ“?i gure 2B, the epoxy resin 26 is

liedt I ' th id ' t 3 that th
DL S0 K00 oy oI PRI i B Bind0R Wnse 0L the
epoxy resH%éﬁ%dd%é”f%%m@Qﬂ%‘EQdEOo B%SE%r'EBeEﬁegiehgﬁgOzzogﬁgﬁbﬁggggCtOr

chip 16 to se I nterstices between "theé device

sem condugifOr Hehiith st a¥3 de & ik ML A4 | owPPn Figurld-s. Then, as
shown in Figures 3A and 3B, the reel 35 having
9 A plurality_of semiconductor chips 16 are thus mounted

10 on the film carrier tape 30 sudcessively, and then the reel 34
takes up the film carrier tape 30 having the plurality of
semiconductor chips 16 mounted thereon.

Then, as shown in Figure 2A, the reel 34 with the film
carrier tape 30 wound thereon is set on another fabrication

15 equipment. The film carrier tape 30 is rdlled out and placed
between the reels 34 and 35, and the epoxy resin 26 is potted
to the film carrier tape 30. Note that Figure 2B shows a top
view of the film carrier tape 30 of Figure 2A after the epoxy
resin 26 has been potted.

20 As shown in Figure 2B, the epoxy resin 26 is applied to
the lead 20 side of the film carrier tape 30 so that the
semicdnductor chip 16 is covered. Further, as shown in Figure
8, the epoxy resin 26 is also applied to the periphery of the
semiconductor chip 16 to seal interstices between the device

25 hole 24 and the semiconductor chip 16 on the film carrier tape
30.

Then, as shown in Figures 3A and 3B, the reel 35 having



the filmcarrier tape 30 wound thereon is set on still another

fabrication equipnent.. The filmcarrier tape 30 is rolled out and

pl aced between the reels 35 and 36, and the stiffener 28 is attached
to the filmcarrier tape 30. Note that Figure 3B 5 shows a top view of
the filmcarrier tape 30 of Figure 3A Specifically, the
stiffener 28 is attached to the film carrier tape 30 on the side where
t he sem conductor chip 16 protrudes. As shown in Figure 8, this side

of the filthefidmegarrierttare 30 woundptbereonoi s heetsicle swidleahbehkeads 20
and lands 10, 21 are provided. The stiffener 28 has a device hole 42 that
i s | arger faPLdicatigmeauapment]-i nBheffile caamicmmdapeo? 0 e polled 66t
Thesti ffene "‘d’g& sattachedso that the_sem conductorchip 16 i s di sposed

i nsi de t h@PdePlegeoPetaeen-bhecgerls 35 apfi 86ndasforhenspifbenan 28

i ndi vi dual, St'ffEBF i |§ a%t ched. , 15 The stiffener 28 is bonded
to the filMf &LHACESY: ERTh8 fm FRETESHstaRe (3 | Aokeathas BEdAEZEVEB29 as

h h dh b d i h
Form ol BH3UE &k eVﬁe%geoé VR Hadi e Ft;ﬁza?ehZa“% 2 | BL@HES st ached to
h ff f f

the sti ener %R -Bl;lllfg tllig Stth'z g@?%f%%e%aQB is agaasﬁefihgosfz]ag film V\/nere

t her noconpr essi 0 St ITm CAartief t ape

the sem C%’&Q‘ﬂte‘ir talpied 356 o ({tlfeu%q%e Iv1here the s%}g%corgcguépoélﬂc]?%%rje n i s

and 4B, the reel 36 having the mcarrier wouh
set on angikberruld@ll.i CAki Mbwn in PUYLPEES] thl@esiﬁlen&ffﬂﬂé ?%lhﬂtpgrﬁgefs
e

rolled out and placed 25 between the reels 36 and eat spreader
27 is themape 30i hi€i Updbahltyé @bt anBegdiae ﬁ‘ﬁéhesﬂﬂéCPQélaﬁtQG &ha P dBas More

specifically, as shown in Figure 8, the -heat spreader 27 is
10 10 21 are provided. The stiffener 28 has a device hole 42 that
is larger in size than the outline of the semiconductor chip
16. The stiffener 28 is attached so that the semiconductor chip
16 is disposed inside the device hole .42. For each
-semiconductor chip 16, an individual stiffener 28 is attached.
15 The stiffener 28 is bonded to the film carrier tape 30
by means of the insulating adhesive 29 as shown in Figure 8.
The insulating adhesive 29 may be prepared in the form of
thermosetting or thermoplastic £ilm and previously attached to
the stiffener 28. Thus, the stiffener 28 can be
20 © thermocompression-bonded to the film carrier tape 30 on the side
where the semiconductor chip 16 protruaes. |
Then, as shown in FIGS 4A and 4B, the reel 36 having the
film carrier tape 30 wound thereon is set on another fabrication
equipment. The film carrier tabe 30 is rolled out and placed
25 | between the reels 36 and 37. The heat spreader 27 is then
individually attached to each semiconductor chip 16. More

specifically, as shown in Figure 8, the heat spreadér 27 is

10



bonded to the seniconductor chip 16 on the side opposite to the

el ectrodes 18 so that the stiffener 28 is covered therewth. For this
bondi ng, the thermally conductive adhesive 25 is used. The thernally
conductive adhesive 25 nay be in paste or tape 5 form Wen the thermally
conductive adhesive 25 in tape form Is used, it may be previously
attached to the heat spreader 27. The heat spreader 27 may be forned
with the sane outline as that of the stiffener 28 as shown in Figure
8, or it fopded/soatbémranicondutitidrechip 160m tthat sdfletdpposifé ermeth2s.
Since the heat 10 spreader 27 is attached as required depending on the
amount of electuqsias dréo@gc édrayy thige stififepsgduBoischppered themayibb.
omtted i f . the anpunt of heat produced is |ow. . . A product
nane or t @1 FRéskerdingmithedtbarpatlyqanductive,pdhesiver2hd s vgedred. | f
t he heat %géfagfr 27 is omtted, 15 nankin% may be provi ded on the
stiffener  thermally copductiye gihGsivie RBSyMey He dRePREER ¥ KaPPng t he

fil [ t 30 d.th i S, set t Jabricati

equi pnt FoHT | FPRRCERF; BhepBpLly Pondycfive atheaite fmda tave thEmeen
th | s .37 38 d. th 4 f d 20

soni condudiorBRfiy b Pk FePBEe 1Y A GRS PRIt stTeagen 37 i ng

the b ' ' : BA, I ' ' d
on the T T heat ppreafefB7eHaYhd Bobhdl g1 B it HERD ofPRS R FudiCD oS
t hat 0BRGN g 508 ofp pHOs DA 1:IBeKuBA 85 POl hOPURAD BRGLAN

25 21. Then, creamsolder 52 is put on the netal nask

openi ng 5@d fFleridd® Taiod HRAK & tie fddd erbnés 24 he rpam i didat 52 by
means of a squeegee 54. Subsequently, ‘as shown in Figure
10 spreader 27 is attached as required depending on the amount of _
heat produced by the semiconductor chip 16, it may be omitted
if the amount of heat produced is low.

A product name or the like may be marked on the heat

spreader 27 as required. If the heat spreader 27 is omitted,
15 marking may be provided on.the stiffener 28.

Then, as shown in Figure 5, the reel 37 having the film
carrier tape 30 wound thereon is set on .another fabrication
equipment. The film carrier tape 30 is rolled out and placed
between the reels 37 and 38, and the bumps 14 are formed on each

20 semiconductor chip 16. Note that Figures 6A to 6C show a process
of forming the bumps 14.

As shown in Figure 6A, a metal mask 50 is disposed on the
1.and 21 side of the film carrier tape 30 (see Figure 1B) éo that
an opening 50a of the metal mask 50 is positioned on each land

25 21. Then, cream solder 52 is put on the metal mask 50, and the

opening 50a of the metal mask 50 is filled with the cream solder

52 by means of a squeegee 54. Subsequently, as shown in Figure

11



6B, the cream'solder 52 filled in each opening 50a is irradiated W th
a |laser beamto be nelted into a ball shape due to surface t ensi on,
and then it is cooled. As shown in Figure 6C, all | unps of the cream
sol der 52 on the openings 50a are fornmed to 5 have a ball shape in this
manner, whereby the bunps 14 are forned as shown in Figure 8.

Then, after the filmcarrier tape 30 is taken up by the reel 38, the
reel 38 is set on another fabrication equipment as shown in Figure-7.
The film clByitdre capem3golder Gi2 £l bed inl @achnebehined teelscarddintedl s 38
and 39, and then the filmcarrier tape 30 is punched into separate

pi eces of Vhshlatiafed beamibo be melgsidointoha dgphhehiape gnecessurfacdi| m
.carrier tape 30 may be ¢l eaned. The sem conductor device 10 as shown
in Fi gure 8eB&#on. andnfhepoikiigj fegled;s As shownj hBeFigurseffeonddct or

devi ce 10 an be i cat ed rough a series of steps in_a
reel -to-re Fmg?ﬂé %&Féﬁaﬂhsﬁéder Szrﬁhtq%g@eé’dﬁ\?é SBF‘oﬂEEtfr‘?/?It‘?dc%m be

manut adt ur PRES @ B411 snas® 55 G OTRENGEE, hefen g Y Hilppadacere dimmea
mount i ng Ltion ckrical characteristics, and the |like of each
insulatingggi%ﬂggé %ﬁeﬁﬁﬂgggc?éd to finish a seniconductor devi ce

product . g§f9 £SE A5 ML drS tagtghbbmeéaﬂaanngs BPRLigation

to the above- nentlone odi ments and vari ous anges an

nodi fi catipas: npy, bendeeee N9s 6 .o FOlor B r 1#3H63%4 tQford ré%ulpment

f or egoi ng embodi ment in which the filmcarrier tape 30 1s taken up by
a reel at gecdhehtpin FisAires .Or TReUF@lint ¥a®tistepPsp8BY0 is rolled out

12 be carried out in the same reel-to-reel operation. In the
step 10 andplaced between the reels 38 and 39, and then the film carrier
tape 30 is punched into separate pieces of insulating film 12.
Before this punching process, the film carrier tape 3.0 may be
cleaned. The semiconductor device 10 as shown in Figure 8 can
thus be attained.

15 Since the semiconductor device 10 can be fabricated
through a series of steps in a reel-to-reel style operation as
mentioned above,. productivity cah be increased to allow
mass-production while reducing the cost of manufacturing.

After the above-mentioned processes, chip mounting

20 conditions, electrical characteristics, and the like of each
insulating film 12 are inspected to finish a semiconductor
device product.

The present invention is not limited in its application
to the abqve-mentioned embodiments and various changes and

25 modifications may be made therein. For example, instead of the

foregoing embodiment in which the £ilm carrier tape 30 is taken

up by a reel at each step, a series or plurality of steps may

12



shown in Figure 3, for instance, the process of attaching the stiffener
28 may be foll owed by the process of attaching the heat spreader 27
shown in Figure 4 between the reels 35 and 36. 5 Alternatively, a .
reinforcing menber having an integrated form of the stiffener 28 and

t he heat spreader 27 may be attached to the filmcarrier tape 30.
Further, the present invention is applicable to a front-TAB type in
whi ch the sem conductor chip 16 is nounted 10 on the side onwhi cht hebunps
14 are fobeedaratedadit 48 thadameABeel - tot-yeeli opehathonhe Bermheoatent or :
chip 16 is nounted on the side - opposite to the side on which the bunps
14 are fomsiednasnsRbgnre 3, for Hinpand:. file Poosess of BLYaphipgethe
insulating film having integrally formed bunps on _the | eads 20 may be
used 15 sitidtfeaeoi28 mayi %wfail ayefl b the pxprepsfaft abkackingl Ebgoi nt
bondi ng may be carried out by using_a filmcarrier tape havin no
bunps. heat sprepfgyr 27 FhasndnaF EgRERi 4 BefHerm b8 Bﬁe%\ﬁi:’cﬁ and 36.

sem conductor device 1100 fabricated accordi to the present 0
vent Pon NS aPRSELY | B FELRbREDHES ROPEE Hay Re 3b ApEegreted fopmy, g

made of organic resin such_.as gl.a epoxy resing, fo Xa t he

circuit b& r&%qmﬁilﬁgﬂﬁﬁFi@%n?gﬁagieo S@5ppRFeader %? gt ﬁ?kgpgggh or ned

to formthe Sir Circui.t S of the sem conductor device
R, Gt i, e T

are physic necte 25 wiring patterns to provide

el ectrical contigiyidpey,, te11e preserdt GHFertdiOM® SHppDi HODE-typg personal

conputer 1200 as an eCctroni c apparatus equi pped with the circuit
board 100Gyront-TAB type in which the semiconducto¥3chip 16 is mounted I'n

addi tion, by applying the present invention described

10 on the side on which the bumps 14 are formed, as well as a back-TAB
type in which the seiniconductor chip 16 is mounted on the side
opposite to the side on which the bumps 14 are formed as shown
in Figure 8. Furthermore, a B-TAB type of insulating film
having integrally formed bumps on the leads 20 may be used

15 instead of the insulating film12. Still further, single-point
bonding may be carried out by using a film carrier tape having
no bumps. |

Figure 9 shows a circuit board 1000 on which a

semiconductor device 1100 fabricated according to the present

20 invention is mounted. It is common practice to use a circuit
board made of organic resin such as glass époxy resin, for
example. On the circuit board, wiring patterns made of copper
or the like are formed to form the desired circuits, and bumps
of the semiconductor device are physically connected with these

25 wiring patterns to provide electrical continuity.

Figure 10 shows a notebook-type personal computer 1200

as an electronic apparatus equipped with the circuit board 1000.

13



above, it is also possible to fabricate surface-nounting-type

el ectronic conponents (either active or passive parts) having a
plurality of bunps'as in sem conductor devices, for exanple, 5 such

el ectroni c conponents as resistors, capacitors, coils, oscillators,
filters, tenperature sensors, therm stors, varistors, variable
resistors, and fuses. _

14 : ' CLAI V5

In addition, by applying the present invention described
above, it is also possible to fabricate surface-mounting-type
electronic components (either éctive or passive parts) having
a plurality of bumps as in semiconductor devices, fof'example,

5 such electronic componehts as resistors, capacitors, coils,
oscillators, filters, temperature sensors, thermistors,

varistors, variable resistors, and fuses.

14



1. A ‘et hod' of fabricati ng sem conduct or devi ces conpri sing t he
steps of—5— mounting a plurality of sem conductor chips on a film

carrier t ; eal i ng each one of said sem conductor chips
nmount ed omﬂ“l"ll““l““lll“‘“lcarr| er tape with resin; attaching an
I ndi vi dual sreenforcy ngg nenber to said film 10 carrier tape at a position
correspondi ng to each -one of said sem conduct or chi ps;

forming a plurality of external electrodes on said film carrier tape
at a position corresponding to each GhaIMS said sem conduct or chi ps;
and 15 punching out said filmcarrier tape into separate film
packages after above-descri bed steps; wherei n each of said steps
is carried out on said film_ ~~ carrier tape_running between supply and
take-up rdels. Ameghod of fabpicabiRgFEMieeniNeteT A§VISHsc6ABRELSANGevi ces
as defined in claim1, further conprising a step of bonding
a heat sprd&listgPs of:renber to each one of said seniconductor chips before
the step of punching out said filmcaryier_tape. 25 3. ... A

seni coPduct or dAYE %A PR IHFYQh P S MNP LIPS R R B,

claiml or 2. , 15
carrier tape;

sealing each one of said semiconductor chips mounted on
said film carrier tape with resin;
attaching.an individual reinforcing member to said film
10 éarrier tape at a position corresponding to each one of said
semiconductor chips;
forming a plurality of external electrodes on said film
carrier tape at a position corresponding to each one qf said
semiconductor chips:'and
15 , punching out said film carrier tape into separate film
packages after above-described steps;
wherein each of said steps is carried out on said film

carrier tape running between supply and take-up reels.

20 2. The method of fabricating semiconductor devices as
defined in claim 1,
further comprising a step of bonding a heat spreading
member to each one of said semiconductor chips before the étep
of punching out said f£ilm carrier tape.
25 |
3. A semiconductor device fabricated by using the method as _ ’\p
N

defined in claim 1 or 2.

15



4. conprising the sem conductor device as defined in
An el ectroni c apparatus including the CIrCUIt board as

ol e lmnﬁmﬂmmm

4. A circuit board comprising the semiconductor device as
defined in claim 3. : [\}p

5 5. An electronic apparatus including the circuit board as
defined in claim 4.
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