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_semi conductor device, a nethod of fabri Catimm/ﬂ@w[’ﬂmw and an €l 0 3
apparatus. Background of Art In the mcromnia n of sem conduct or
devices) a 10 bare chip nounting arrangenent is!legarded as an ideal form

of assenbly. However, since quality assurance and the. handling of a bare
chip are difficult in practice, the chip is assenbled in a package during

need for hi gn pi FEREERASECES sBRurFR PEabp: OF BARKRRRANAT, 208 102 haoen

devel oped recently. Q%éiéi t'ﬁﬂﬂaéﬁEé$§b§¥%\ﬂﬁgfii$§§age) ext er na
m

term nal bunps are arrangéd I'n"an area array to per surface nounting. As
one kind of BGA type package, a tape ball grid array (T-BGA) package in
which a flexible substrate (filmcarrier 20 tape) is used as a base in
fabricathoy L4 apf @pg automated bonding (TAH) technique has been used.
Usi ng the advant ageous features of the filmcarrier tape) a T-HGA packagi ng

techsi que can f 0V drtenPeheRon & 9 H1PHMN e REFD LANIUGE Yo ViRVd COS.
Since the filmcarrier tape is liable to warp due to lack 25 of rigidity)

however)a afdtadd B fabeibheisynthes eade ,( ahidf 4€nerdct o £6lWipRtkadys t he
process of sem conductor device fabrication, a stiffener is attached to an
i ndi vi dual piece of 01 Sip 1999 filmcarrier tape punched out after
each sem conductor chip is nmounted on the filmcarrier tape. Mre

parti culBa¢kgrowedfofndrhrrier tape i s punched out into separate pieces,
the pieces are inspected, and then the stiffener is attached only to the 5
non- def ect i ve ¥i ddees miicramgode tyrilzattion aft pemigendectoprdeivuteesn g i el ds
can be increased since defective pieces of filmare rejected prior to

att d%ni Rp¥hECHMmMONaF iRdogEangaPest ifiteqrted £5 pRdidradalopnreles of

filmmust be handl ed in subsequent steps such as bqu formation, resulting
assembly. However, since quality assurance and the handling

of a bare chip are difficult in practice, 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
156 ball grid array (BGA) type package has been developed recently.
Oon 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, a tape ball grid array
{(T-BGA) package in which a flexible substrate (film carrier
20 tape) is used as a base in fabrication with a tape automated
bonding (TAB) technique has been used. Using the advantageous
features of the film carrier tape, a T-BGA packaging technique
can provide fine-pitch, high-pin-count semiconductor devices.
Since the film carrier tape is liable to warp due to lack
25 of rigidity, however, attaching a reinforcing sheet (stiffener)
is required. In the process of semiconductor device

fabrication, a stiffener is attached to an individual piece of
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10 in trouble in fabrication. It is therefore an object of the prﬁzf%%
i nvention to obviate the above-nenti oned drawback by providing a &ewgg
_fabricating T-BGA packages which are suitable for mass production and easy
to handl e, a sem conductor device 15 fabricated by this nmethod, and an

el ectroni ¢ apparatus containing the sem conductor device thus fabricated.

Di sclosure of the Invention (1) According to a first aspect of the present
invention, 20 there is provided a nethod of making sem conductor devi ces,

i sing the st f: ' -def ective individual fi k
havi ng gOOATGERFFE b2 R EACHRhOUF T RSP TLAERRTATRA BU4P FFIm

Kk h flexible.sub whi L[ [ . d
nd o SoRPRBRAHCPr Tih it LS Pho  BFcheb o CispagPd Rlnract ok Peart B i i ng

pattern; cgkﬁ%@ bd %ag';l ?LnEHSPF‘Bth?LEStwg LQQ‘L‘QP%’@LS“LH& ieded SEP
1999' packagés'to gap of nmounting regions ¢ a rern or cl ng nenber; and
cutting Lbg §gLRLAtEWNIaE Ry I{NO SN Iy DisCaltachR oy I8 eRRAT Al o
pi eces corresponding to each of the nmounting regi ons on ch each of the

non- def eqbhv @ elrg@iciivdUdi dddsMlatk 3R iud DU ed1nl Ryl Snatlidiod, the

reinforcing menber represents any part serving to prevent a filmcarrier
tape fropgyryauRitAenOkikeWsngaht BeeDfidkeaBbandihty)deectivel pieregngsnenber,

a 10 so-called stiffener is often used in the sem conductor device
fabricat eghm Arel wedleictydopriountionG vtRgirtitg altee iV stesd oprddrect .

After this process, individual pieces of film must be

handled in subsequent steps such as bump formation, resulting
10 in trouble in fabrication.

It is therefore an object of the present invention to
obviate the above-mentioned drawback by providing a method of
fabricating T-BGA packages which are suitable for mass-
production and easy to handle, a semiconductor device

15 fabricated by this method, and an electronic apparatus

containing the semiconductor device thus fabricated.

Disclosure of the Invention
(1) According to a first aspect of the present invention,
20 there is provided a method of making semiconductor devices,
comprising the steps of:
preparing non-defective individual £ilm packages having
good quality, wherein each of the non-defective individual film
packages has a flexible substrate on which a wiring pattern is
25 formed and a semiconductor chip having electrodes that are
connected to the wiring pattern;

attaching each of the non-defective individual film



-rei nforcing nenber and an individual film package is attached to each of
them Since a plurality of individual film packages 15 form ng d il SERI 1ggg
_of sem conductor devices are integrated with the reinforcing nenber, th
subsequent steps can be carried out on a mass-production |ine. Further,
where each individual film package is accurately attached to each nounting
region of the reinforcing nenber, a 20 relative positional relation between
the reinforcing nmenber and the individual film packages is fixed, thus

i nproving_the 05|t|on curacy. Furthernor the sen conductor chips are
ount od KRCERTES nh SRTb A FEUARIAT] HESFOPP) R pa g A ARF a1y
25 Therefore) in the subsequent steps after the non-defective individual
film pac ées W th good quality are sel ected (nDre specifically in the

subsequent ste t:@%| hteh?%PRPégg; gtrde\ﬁﬁ)esf sg;%rja 9 iQQL.L“ %I pfilm

packages are a ac e rernforcin Pion-yi S can be

| ncr easegy Sybstantd aldda p’l—e urtE' e@%%'ﬁ%‘in%f tggg?Egeéfﬁe&é;g&@{Q{tg Jlevi ces

of the pr esent I nventl on conpri se (0] eCtI ve

i ndi dueé%Ibﬁgn PACKRIEH aa@hpagpeﬁednohhae%%reav@f iHRMRAIRA 1 8 1m
sem conductor chip on each of predetermned areas in a filmcarrier tape

havi ng thgcibgédoipahbehbefor med on each of the predeterm ned areas,
punching out the filmcarrier tape into individual film 10 packages, and
sel ecting the onchis eséthed| ndhei daahfdbrbimpaskabes hayiregemded agiyal ity
fromthe individual film packages through inspection. Since the TAB process
i s appl ipartoséhvsngetbopdrewant a film carrier tape from warping or
bowing (to ensure planarity). As a reinforcing member, a
10 so-called stiffener is often used in the semiconductor device
fabrication.
A plurality of mounting regions are provided on the
reinforcing member and an individual film package is attached
to each of them. Since a plurality of individual film packages
15 forming a plurality of semiconductor devices are integrated
with the reinforcing member, the subseqguent steps can be carried
out on a mass-production line.
Further, where each individual film package is accurately
attached to each mounting region of the reinforcing member, a
20 relativepositional relationbetween the reinforcing member and
the individual film packages is fixed, thus improving the
positional accuracy.
Furthermore, the semiconductor chips are mounted on only
non-defective individual film packages having good quality.
25 Therefore, in the subsequent steps after the non-defective

individual film packages with good quality are selected (more

specifically in the subsequent steps after the non-defective



.15 exi st

ing TAB process production |line may be used and the advant ageous

features of the TAB process can be utilized. The method of making( 1 SEP‘BQQ
sem conduct or devices may further conprise a step of nolding a region
“including a connecting portion between the sem conductor chip and the film

carrier
devi ces

tape 20 with a resin. (3) In the nethod of making sem conduct or
of the present invention, after each of the non-defective

i ndi vidual film packages is attached to each of the nounting regions of the
i nf i ng. v el {_st b i ed,out 25
br oduct | BT TRT by E B R FERRAFT §FF o RFPaDeRrPERCRPe: EB4R82eRI88:. “on the
—.P- BGA pack erP,:Tgé’FS& o0y bh f‘fief&ghcgﬁogiésﬁér?ﬁséd aﬂb%tﬁﬁ@iﬁﬁ* [mar ki ng,
or [ on ng O product p
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on the base of a printed circult

oard. A plurality of sem conductor chips

I ch

are mounack dy N A Nen P A gl Chéfthr PeBhEr 1889 pBEBrENenEr hBked ci rouit

board i s punched out 1 nto separate produc

pl eces, each o

cor r gspjifed 91 P& G ST RRNIEEh A p £8k Pge d N dTBERRA reld, t PRe ¥ €588 .,nventi on

can utilize the P-BGA package production |ine by using the reinforcing
nmenber havi ng rdhrix itlg!fedlel §¥moEohadevbdusid onne#ak kil pe edlelradiiachdder eon

inlieu

of the printed circuit board. Thus) when an existing production

i ne forafedBCAmpackagescasraeai tapechaning nues twisriing patawe fradidrrddes i S
required thereby reduci ng manufacturing cost. (4) The nethod of making
sem conchctenchievi cese predhetdbmpnedeareanaventi on nay further conprise the

step of

form ng external electrodes on the wiring pattern) after the step

of attaching auirling pathshedéidm caeriagi VR AT [indladidiyeks fiidmach of
the nounting regions_of the reinforcing nenber, and before the step of
cut ting RFEIEE e A4 ng nenber. 20 Before the reinforcing nmenber is cut
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i (5) I'n the nmethod of maki ng sem conductor devices of the
%éﬁkéﬁ%%hﬁ'a slot may be fornmed along a cutting line 5 01SEP1999

rei nf i G (RO SOrSSedd LHCLHSL: £8CHo0ENY B mBRHBEI, NG €9 ONS
supported only by at |east one supporting portion; and the step of
d:08s £ B T I | preo c@ed ep r S@Yc bof AL i hedmayt bBY ugeldt an@ e supporting
advantageous features of the TAB process can be utilized.

The method of making semiconductor devices may further
comprise a step of molding a region including a connecting
portion between the semiconductor chip and the filmcarrier tape
with a resin.

(3) In the method of making semiconductor devices of the
present invention, after each of the non-defective individual
film packages is attached to each of the mounting regions of
the reinforcing member, the subsequent steps may be carried out
on a production line for plastic ball grid array (P-BGA) type
packages.

On the P-BGA package production line, such processes as



.5 Since only the supporting portion is cut, a reinforcing nenber
rigid material could be easily cut. Further, deformation of the n@ﬁﬂfsffé ﬁQQ

region of the reinforcing nenber can be prevented to ensure planarity of

" the individual film packages attached thereon. 10 (6) The nmethod of naking
sem conductor devices of the present invention may further conprise, after
the step of attaching each of the non-defective individual film packages to
each of the nounting regions of the reinforcing nmenber, and before the step
of cutting the reinforcing nmepber, the st ep of 15 attach'nﬁ a.h$at
spreadi Mg TkdMser ot ln (RIGTRN SHAAA MYy (FEERMFEonTERED? FERP PP TRe heat
spreadi ng nenber is used o efficiently dissi.pate _heat from.the
senicon@&@ﬂ&CQﬂﬂﬁﬁcﬁﬂHTQi qg??@ﬁ?&fﬁbd%F ShRR Sl e EpaTiEour

e
& Stve Sem-conductor chi p as

required depeng%gg_%gAéggcg%ggnészggb iJE%ﬁd‘dﬁ Qﬁep§QQHQ%9a.B?EQQ%dthe

rei nforcing et eparate pieces, a plurality ©

sem conduct or. .chi ps are r : | e hBltadg o
attach eflﬁlcl}'rleﬁ pﬂﬁgf' héﬁf‘g%%gtd’f E’g ﬁgﬁ%gkgdkgtkﬁeégiﬁ ?oﬁﬁ%k%rt%ghi ps

si mult a%%ogﬁg%ri%ﬁ:ég)ci uiRep OBt oG nQf + FBKIvHE peiheeaduct Oli €®vagas of the

present 1 nventlon, an edge portion of the heat spreadi ng nmenber nmay be

di sposeq 4 Nijfihddestitinty séperdes pheaaetnpoeeeny €achOot Hhiphl999
nenber;qgﬁgﬁ%n f%e step of cut??ﬂg t he reinforcing nmenber, both sides of

the rei fiddybrimabes &@yh bsesl éopede byracpaprt of hol ding nenbers at the
position that 1s outside the heat spreading nenber and inside the cutting

line for the maiehettiodgod vrbeesennainvemtide clhreatifidrecthe FodBQppl i ed
to the reinforcing nmenber to be cut at the position that is outside the

hol di ng peiizares prSiduw itdre linei by twe igfg the reinfagcinaangmbper AavYidiaf or ci ng
menber is held by the hol di ng nmenbers, the reinforcing_nenber 10 can be

pr evént edplnoalbsivref dhslt'tmildelalaﬁilfhéaG::&ﬂaSieﬁg?t%ﬁhéflg‘r}\@,r%%lﬁl1a1rfd’r ity of

t he indivi dual ﬁilnnfaqkages can be ensured, resultlng,in satj sfactory
mount i nforhexmmiad eLEcbishkrard 8) Tha sy NEh fR ATLEX 6F U HBRIRFP i Whduct or
devices of the present invention, when, ot is f.ormed alqng a cutting
line 15 ¥gte t5RF 1 BFdRERK2ABADEF ?:Saézaﬁbieéngf’os} Veac meé’f% gﬁle nrr‘%%mti ng

i that js, ted onl ] [ [
outl i HEAHLETEAL TR or BT AG el Er g S ans: ARae G, ST an
edge of the s|of) ohdNfechde Of 0xLAgNshsbBRaURYAY BEviRE0RT. difee heal

spreadi ng nenb bei nhg di Sposed 1 nsi a connecting portion in each of the

g‘)“ri%i “gg{]ggéﬁ‘ssfﬁ@@ﬂ@%hnﬂaw ElrthersuBRBkisRy tAY 9t NG drmide step of
utting e rernforcing nenber, both sides
external electrodes on the wiring pattern, after the step of
attaching each of the non-defective individual film packages
to each of the mounting regions of the reinforcing member, and
before the step of cutting the reinforcing member.

20 Before the reinforcing member is cut into pieces, the
plurality of non-defective individual film packages are
attached thereon. Since external electrodes are formed in this
time, the external electrodes can be formed on the plurality
of non-defective individual film packages simultaneously or in

25 succession, thus reducing fabrication time.

(5) In the method of making semiconductor devices of the

present invention, a slot may be formed along a cutting line



-of the reinforcing nenber may be cl anped by a pair of hol ding 25 Henbers at
the position that is outside the heat spreadi ng nenber and inside a SEFRﬂgﬂﬂ
line for the supporting portion, enabling the shear force to be applied to
t he supporting portion 7 0O 1 SEP 1999 at the position that is outside the
hol di ng menbers. Since the vicinity of the cutting line for the supporting
portion of the reinforcing nenber is held by the hol ding nenbers) the
rei nforcing menber can be prevented frombeing distorted 5 at the cutting.
(9) In the nethod of nmaking sem conductor devices of the present invention,
when a sfiex the reinfaraiBadrerkan FPMRF IHNRRFbPSE If& GheP Rftdie MRy FdMSer so as
to encl ose each of the nnunting regions that s supported only by at |east
one suppRIIRS 18PHbr 1§ oFUPPRELRR A n%brB&d?ﬁglﬁﬁﬁﬁegnﬁa§u88°§§ﬁ€ﬂposed on
the reinforcjng nmenper and have a pl.anar . .configuration to cover_ the slot,
each of RHEE TRt I EPEGF bAE O ik B (or EF-RECBGH £ JIETBFST BY &%t or cf ng
menber; and the heat. spr e %gt together with the

C

di b 15 b
rei nf or GHY Mttt Wpﬁ:ﬁ\?‘éﬁgygﬁ? glré?fn%%ﬁ&lﬁgtg? APP

p$ are nounted on the

rei norcing MENer, d y e 88%?9&HﬁgBSng%%égrfgﬁééﬂ%e%E%%f% Ving, a

pl anar configuration o ere orci at “spreading nbers

can be idcliethafs 8Pk UAlid hallerAd SeRGONCIOL: £PI S1 Fliangous! .

Thus, the tine gning and attaching e heat spreading

menber Ak Pgnd i sk drdnouh iy Wi It e #e1528reanduGlibadevi ces

of the present invention, the heat spreadi ng nenber and the 25 reinforcing

nenber rEwn e v detedi td €OHYVEX FNENEONERVEE the individual film
packages attached thereon.

10 (6) The method of making semiconductor devices of the
present invention may further comprise, after the step of
attaching each of the non-defective individual film packages
to each of the mounting regions of the reinforcing member, and
before the step of cutting the reinforcing member, the step of

15 attaching a heat spreading member to a region including the
semiconductor chip.

The heat spreading member is used to efficiently
dissipate heat from the semiconductor chip, and it is attached
to the semiconductor chip as required depending on the amount

20 of heat to be produced. Before the reinforcing member is cut
into separate pieces, a plurality of semiconductor chips are
attached thereon. It is therefore possible to attach a
plurality of heat spreading members to the semiconductor chips
simultaneously.

25 (7) In the method of making semiconductor devices of the
present invention, an edge portion of the heat spreading member

may be disposed inside the cutting line for the reinforcing



portions to be engaged nutual ly. The heat spreadi ng nenber and hg

rei nforcing nenber can be thus aligned with ease. 8 0 ) SEP )99 3(EP1]1999
According to a second aspect of the present invention, there is provided a
sem conductor device fabricated by using the abovenent i oned net hod. (12)
According to a third aspect of the present invention, 5 there is provided a
circuit board on which is nmounted the abovenenti oned sem conductor device.
(13 ) According to a fourth aspect of the present invention, there is

provi ded an el ectronic apparatus including the ovenent i
board. #emBeirefaldsior ithei BheROIDERRAFS Tﬂ?i}lfreégl Ctldlglﬁeglrggqéiﬁ {)anat ory

diagrams illustrating the sem conductor device f ty on S§es

accor di sgdes offe tfbFRIRFAT GG REHRTs MY |L?1ve fﬂo%&&éyu?gégffs a di agram
15 showing a filmcarrier tape in the e t {1H€ PrESKBAtI nvention;
Figure Boildingd maFaR Ssrﬁfwtﬁ'ge {BRe 3 SN n“{)}p é|1I?7119{')?Jnched out fromthe film
carrier tape; Figure 4 i n‘fhdl a ratrHeE %ggganrrpé gggr@@gemn‘ggemg t he

enbodi n@@treéidlt%mﬁ?“ggﬁrﬁ 93?1 Iron rgure 5 1s a diagram show ng the

rei nforcing nenber_.20. on sbatbngefibprisaatbaehed; Figure 6 is
a di gr &9 'r?d"at 3L or%?én%&errfe er on whi c% a heat spreading nenber
is attached;_Fi ure 7 Qctvmtm oBlief odf thialtt iiBgotlteide

rei nf orcﬁerl‘gi‘ %%?12 tga S a agram showi ng the enbodi nent of a

sem condtg_ﬁ%a}r dc?l\/ﬁioe%grﬁggfgl ng to the present 25 invention; Figure 9 is a

di agram cation of the enbodi ment of the present invention;

Figure 10 is asﬂiggﬁﬁ@\sf@mﬂgybmetmbudmmm1meiom theireipfarEiaor di ng
to the 9 0 1 SEP 1999 present invention; and Figure 11 is a di agram

show ng adnsd £Cid HY1E@ digpehat Nsmmganemb@rs het ke rRaiint Poukre HERRTTh i s
nount ed the sem conductor device fabricated according, to th ﬁ#;ood of the
pr esgnt éé‘f(%@tpMeﬁteﬁs&oMMﬂmdleapmleﬁgamPet%t’fh"\‘/%nt i ftesent
invention will now be described in detail ¥ exarm?e Wlst h ctiaference
to the aggergratyanityirafvities infiyddaal Altlﬁ‘ pag éggfpfa %ri}" & gr ans
illustrating 10 sem conductor device falricatian r OCe A&é

enbodi mepesoltihg pneséﬁﬂ-SifﬁvéﬁFVoﬁmu&ﬁdnﬁl gﬁ’&réa sﬁ{’ows a i ni shed”

sem conduct or ((jg;lllcls taﬁ((:acl?\regilgg 01‘9 ma 1negm%%(ljnll u(gtc;:Lh%eer%%esan' fiyention.
present invention, when a slot is formed along a cutting line
15 for the reinforcing member so as to enclose each of the mounting
regions that is supported only by at least one supporting
portion,
an outline of the heat spreading member may be
approximately aligned with an edge of the slot on the side of
20 each of the mounting regions, the heat spreading member being
disposed inside a connecting portion in each of the mounting
regions connecting with the supporting portion; and
in the step of cutting the reinforcing member, both sides
of the reinforcing member may be clamped by a pair of holding
25 members at the position that is outside the heat spreading
member and inside a cutting 1ine for the supporting portion,

enabling the shear force to be applied to the supporting portion



.As shown in Figure 8, a BGA package is applied to a 15 sem conductqr1 Vi ce
10. In this Figure, the sem conductor device 10 conprises an insulath SP 1999
film12, a plurality of leads 20 formed on the insulating film 12, a bunps

" 14 formed on each of the |eads 20, and a sem conductor chip 16. Surface
nmounting can be inplenmented by using the plurality of the bunps 14. The 20
bunp 14 is used as an external electrode. The insulating film12 is

obt ai ned by punching out a long filmcarrier tape 30 shown in Figures |Ato

2, and the insulating film212 is forned to b’ﬁlltff'r er_than the sem conduct or
chip 162tAtdeyios iHgian 2hats Y5 Wd ife (He i AP HT 12. 25 An end

20a of the lead 20 otrudes, intag the devi.ce hole d Oa is
connected to §ﬁné?leeg£‘?ovd’ec’ﬂ3“é? °?hreh§§r‘r'i ctd‘r?cﬁjgt%‘re %Cﬁll‘ 5%%6?5%2?2%1—18
particularly, th em conguctor 1 ; R | i [ sed so

t hat th8°§|té&nr%§&%f8r?h’é£%%ﬁsl?%m%é“s’i’ue% £e BeTd 8P Tnelldl difhg RebBREI0H o0
on the side_ap i to_t l.ead-.2Q .f \ kd kN k film12,
V\hereby%?‘ﬁergr%%%sf’(#f &£W§'%Iegaggfogf258%gkggég’?offﬁ% glggg?rté)gge%g?gg The

| eadx 20 _cO ct | ectrode 18 of the sem conductor chip 16 to a land 21
(see5Fi Sﬁrg c.%él%glgie'and 21 is provided with the bunp 14. Each bunp 14 is
made of a mat qighalnStkE st 82 mak Phg @Dt Endwdieo t e eingkd e ek has a
ball -1i ke shape. Copper or the |ike my be used in |ieu of solder as the
mat eri aly Wi it ittt , 14hefOh 081 ot €58 StoPiRed 2 lanpy iseduantiagt hénleead- 20
formng side of the insulating film 12, while circunventing the bunps 14.
The surfraaetpk #dint achi 29 membietuso Gy epesh ol ¢ e telachsof ddre mesngting? f or
protection. 15 A stiffener 28 having a plate-like shape is attached to the
i nsul at inegy ifddem tIa toni & heeapp aet @b posl ¥ ebY 0a t hkedshpane4supPRETSLnsf ener 28
is made of copper, stainless steel) copper alloy or the like, and is strong
enou@h trenthEiant.ain a planar configuration. The stiffener 28 is attached to
the insulating 20 film 12 by means of an insuylating adhesjve 29. The

i nsul ati ng adh&dievbenad sPTEFGINGd DT M3 MO WP TRIFHE R i WS or

28° | o AUISAHRFL SRR FE0 Qa8 AT h e oIS AT EP S s, the.
oar ped. TG BRCH B ThE PRy Febiehe; ol end (PR SR O
RN Ch LI i P LT SN Tt LA

spragden, 27.is Doydeslet owifr €881 sODAEEEEL nghinemberQN the side opposite to
t he surface-nounted side via a thermally conductive adhesive 25 such as
silver paste. Ahwsurdl henatof roemi densesteondhiper acki pohfi tedn ome the
efficiently

reinforcing member. By superposing the heat spreading member

having a planar configuration on the reinforcing member, the
heat spreading members can be attached to a plurality of

20 semiconductor chips simultaneously. Thus, the time required
for aligning and attaching the heat spreading member can be
reduced.

(10) In the method of making semiconductor devices of the

present invention, the heat spreading member and the

25 reinforcing member may be provided with convex and concave
portions to be engaged mutually. The heat spreading member and

the reinforcing member can be thus aligned with ease.



di ssi pated. The heat spreader 27 is fornmed to be larger in size thﬂn‘ltSfeP 1999
sem conductor chip 16 and can be bonded to the stiffener 28. Between the
stiffener 28 and the heat spreader 27, the thermally conductive adhesive 25
is provided for hernetic 10 bondi ng. Depending on the anmobunt of heat

produced by the sem conductor chip 16, an ordinary insul ating adhesive or
the insulating filmnentioned above may be used in lieu of the thermally
conductive adhesive 25. The interstices between the sem conductor chip 16

and the 15 insulating film12 are seal ed ' QXY ehelon,26. The
epoxy resin 2611k AEco®Fdapg tF TN a&@\?%e&ﬁ%figi%fgaer{gpt e periphery of
sem conductor chip 16, The enbodi men 0 ' &d wigen®f the
present thaveni foRTA%EI49 BT THLT AR %%té)l{é CEesc?igbnﬂe above, alﬂ% t he gr)ret hod 20
of fabricati ng such sem opndlé%to(ar device is now described below. First) as
shown i Bhei gRPEEMERYETEE, "Fhe °Senmi conductor chip 16 is nounted on the film

carrier tape 30 Uhe AOHNGoM L1328 Sk besire Boessarerfeentlonand the
1’s punc

filmecarrier ed out into separate pieces of insulating film
12 ip the TAB.pr gl a cifdoul tSER M0 BV diaris auhaited the
sem’%on&ﬁ&rgr 1(%h$%%§’§dles r?leI:I’:ILt é:él on the filmcarrier tape 30 as shown in

Figure LA s 3e0 SUnBWoaudt f idevricsg ri er tape 30 is shown in Figure
2. The Flépn\/]ég\aegﬁler taﬁqe 30 is nmade of a material such as 5 polyim de

resin. On the (hhhM&@bFd g taper3ay timsmerc thof ehednrapent GMRRREEIRL a
plurality of l'eads 20 and a plurality of lands 21 are arranged outside it.
Mor e spegiddecald \ordir dde o lehaxmrrimic tapragotus pretudirng bRedevi ce hol es
24 are forned, and a plurality of leads 10 20 and a plurality of |lands 21
are prowpdeetnitsictedadrasit dwadrde 24. In this figure, sone of the |eads
20 and | ands 21 are
10
Brief Description of Drawings
Figures 1A to 1C are explanatory diagrams illustrating
thesemiconductordevicefabricationprocessesaccordingtx:the
embodiment of the present invention; Figure 2 is a diagram
15 showing a film carrier tape in the embodiment of the present
invention; Figure 3 is a diagram showing the insulating film
punched out from the film carrier tape; Figure 4 is a diagram
showing a reinforcing member in the embodiment of the present
invention; Figureb5 isadiagram showing the reinforcing member
20 on which the insulating film is attached; Figure 6 is a diagram
showing the reinforcing member on which a heat spreading member
is attached; Figure 7 is a diagram showing a step of cutting
the reinforcing member; Figure 8 is a diagram showing the
embodiment of a semiconductor device according to the present
95 invention; Figure 9 is a diagram showing a modification of the

embodiment of the present invention; Figure 10 is a diagram

showing the embodiment of a circuit board according to the



.indicated while others are omtted. The land 21 is connected to amﬂesgpgﬁgg
| ead 32 through a region of the lead 20 extending in a direction away fro
the 15 device hole 24. All the leads 20, including those not shown in this

" figure, are connected to the plating lead 32. By using the plating | ead 32,
all of the leads 20 and | ands 21 are el ectroplated. The | eads 20 and | ands
21 may be plated by an electroless plating technique. In this case, it is
not 20 necessary to provide the plating lead 32. The filmcarrier tape 30

menti oned above js wound on a.reel 33 shown.in_Fiqur AT end of the
film carRFesenaptP R Lo b #2Y gh??rﬁngftﬁﬁnargf?gﬁaﬁps§§%én?agg-up r eel

35. B [ bondi l.0g 31, .t sem ; ' 64,1 to 25
ToChe 11 RO AP R v iR g S FE R Bb R on MBS 10
ith ' - 0O0I [ : ' . Wth
Phe. oandP BN hod MeTERuin R fy il e PG LA S TRE PR T B0 can b

bonded t o {hes el ecin@dssed8npf iRGEAE8H. CONductor chip 16 sinmultaneously. A
plurality of sem conductor chips 16 are thus nounted on the filmcarrier

tape30 successively, and then the reel 35 5 takes up the filmcarrier tape
30 having the a plurality of sem conductor chips 16 nounted thereon. Then,

as showngd gk Rgae e£dB, cabeyirgl odb BRei ngveheibnl m carrier tape 30 wound
thereon is set on another fabrication equipnent. The filmcarrier tape 30
is rolled out pel gHeanart 10veatdesnwibe neelbe dbsardb@d, iantetail dpoxy
resin 26 is potted to the filmcarrier tape 30. Note that Figure 8 shows
wher e t heagpokyex@sphe 26its pefeednc&héen, thet eccompamylimec simawdmaspe 30 i s
taken up by the reel :i7, the reel 37 is set on still another fabrication
15 equi pment aBigwos® 1A FPglrereCexghanatpryc4iprpERrMSapd 136 HT2 %89 ed out

and pl aced between the reels 37 and 39. The film | .
10 semiconductor device fabrication processes in the embodiment

of the present invention, and Figure 8 shows a finished
semiconductor device according to the embodiment of the present
invention.

As shown in Figure 8, a BGA package is applied to a

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

The insulating film 12 is obtained by punching out a long
film carrier tape 30 shown in Figures 1A to 2, and the insulating
film 12 is formed to be larger than the semiconductor chip 16.
A device hole 24 is formed on the insulating film 12.

25 An end 20a of the lead 20 protrudes into the device hole
24, and the end 20a is connected to an electrode 18 of the

semiconductor chip 16. More particularly, the semiconductor

10



.carrier tape 30 is then punched out into separate pieces of insulating film
12. Figure 3 shows a separate piece of insulating film12. 20 A ggrnéggb

this Figure, the individual insulating film 12 thus punched out ha

" sem conductor chip 16 nounted thereon, the sem conductor chip 16 being

sealed with the epoxy resin 26. After the above-nentioned steps, each

insulating film1l2 is subjected to inspection for sel ection of

non-defective itens 25 with good quality only. These inspections include a

chip MOugtL0oFgnel i uonehecs 800, A0 CLRE! thedl 60Ar 36! Milailddr gt for

exanple OVE 'stéps can be carried out in

convent | onal  TAMLAr peerse xd 3 Jsg-té 1. 9y 0R4o841 PREN A%, i diapt ed.

Wil e t HR ing, resin punchi ng-out ‘step

|l ement S us g 41 d 2heRlin ppfaat&se&ef %shagrt'ﬁ@t EQAny 5 N Jiher ggpodi ment

OVE, ese at1on apparaiuses may be conbi hed into one

prOdUCt'&E‘e'éﬂﬁ 26Lt sENRhLVeb¥a 2pyikaboneal @B QG RIRHL abl e, of
carrying out these nounting, potting and punching steps in succession nay

be empl oyed. Ifné 3 AldSPo RRESILIR tRe SR ANOIADE it hars el st ydEsit
capabl e of successively carrying out the punching-out step and the

i nternmedigis P6 ocess dRsT RilbddekeFdyurehe) pl arke4Dasdodh ism gfrauided is
prepared. In a later step, the plate 40 is punched out into separate

pi eces, withathe , bump si4 f f @aehs bAddp( 3deisnmEdguet 8)mavepialasucly a$ device
holes 42 and a plurality of slots 44 are formed on the plate 40. As shown

i n Fi gurgoBdet hef aieexespiel cad® the fodntherecfidhas & batlahghrashqdreuar e)
shape larger than the outline of the sem conductor chip 16 so that the 20
sem condtepper it [Fhecl ke May peswsediay gy ef Phdods £BactaRriak pl ate.

Each slot 44 is formed on the outside of the four sides
10 for the bump 14.

Solder resist 22 is applied onto the lead-20 forming side

of the insulating film 12, while circumventing the bumps 14.
The surface of the 1lead 20 is thus covered with the solder resist
22 for protection.

15 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

20 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
insulating film 12. Thus, the stiffener 28 prevents the

25 insulating film 12 from being distorted or warped. This ensures
uniformity in the height of the bumps 14 to improve planarity

thereof, leading to an enhancement of yield in the mounting of

11



.of each device hole 42 and in parallel to one of the four sides thereof. O
the parallel Iong sides of the slot 44) one |ong 25 side near t h@ b@ﬁpcqggg
hol e 42 becones one outline side of the stiffener 28. Nanely, the slot 44
"is formed along a cutting line for punching out the plate 40 into
stiffeners 28. 15 0 1 SEP 1099 The adjacent slots 44 are not in

communi cation with each \ other. Therefore) a nmounting portion 46 on which
the individual insulating film12 is to be attached as shown in Figure 8 is

encl osed b%itc%%dilcq__t&% Afeﬁ%e{éég} ained, &!rr]%g%gti ng portions 5 48. Each

supporti ﬁ& portion i's l'oca on ‘an exte di agonal line of the device

nol e 42, The Pl 2yl CPRLUEF. A8 A L OREHAUONS chaSe nDbithabi L 0T

nounting portions corresponding to a p Ity of sem conductor chips

16. 10 ngi%f 9%E3al @hienaglggt %ggogaw £8 i:ﬁetEGPféééf‘ﬁB_ﬁHtEf& gagh gpynting

portion of the plate y non-defective insulating filns 12 with

good quabi { ¥erRAely BHALd N 38NesINAUSE QuciNhB sk vaBhadl.NergaR, are
allowed to be attached. Therefore) production yields can be increasedin the

15 supsequart relofPTheis@nitednEivedr tdieim| 18 ecdd) 196 &hf Thiéhelynsul ating
film12 is attached. In this Figure) the insulating filmZ2 is attached on
t he pl at @i4@ ipiattle d.he Ther €oh dpaicadeah? p-ikof opmetli ty bel Derderiingsdaen. The
sem conductor chip 16 is 20 positioned inside the device hole 42 of the

pl at e 40thafhehebemd condadtandsh i 1&nand lvan kadondest tehthang t af Eerrposed on
the side opposite to the plate 40 (front side in the Figure). The

i nsul ati &§ -f i Batweenstbenasd ffonele 28| and Adeyviheathesnnegaden idiy adhesi ve 29
indicated in Figure 8. The insulating 25 adhesive, 29 nmay be prepared in a

t her nosethieggadrd vt FONINA e @dhashveordn antl BVt ded| §ont kaEReBifo t he

pl ate 40. Thus, the gl ate 40 can_be thernocaonpressi on-ponded to .t he
insuﬂ%tiﬁﬁnﬁlpﬁr Depending on the amount of heat produced by the

semiconductor chip 16, an ordinary insulating adhesive or the
insulating film mentioned above may be used in lieu of the
thermally conductive adhesive 25.
The interstices between the semiconductor chip 16 and the
15 insulating £film 12 are sealed by potting of epoxy resin 26. The
epoxy resin 26 is also applied to the device hole 24 and the
periphery of semiconductor chip 16.
The embodiment of the semiconductor device of the present
invention has a configuration as described above, and the method
20 of fabricating such semiconductor device is now described
below.
TAB Process
First, as shown in Figures 1A to 1C, the semiconductor
chip 16 is mounted on the film carrier tape 30, the potting with
25 epoxy resin 26 is performed, and the film carrier tape 30 is
punched out into separate pieces of insulating film 12 in the

TAB process.

12



.16 0 1 SEP 1999 12 on the side where the sem conductor chip 16 ﬁnrfgr ﬁd?f
As shown in Figure 5, the insulating film212 slightly extends fro g 99
nounting portion 46 into the slot 44, so that positioning for formation of

" bunps 14 and ot her processes can 5 be nmade by using the outline of the
insulating film1l2 as a guide. Then, as shown in Figure 6 , the individual
heat spreader 27 is attached for each sem conductor chip 16 (not
illustrated) . Mdre specifically, as shown in Figure 8, the heat spreader

27 is bonded to cover the semj conductaor .chi ] L de site 10 to
t he el ect rodesb?‘l eé’n%lr‘fh%uf‘r%’f:qrﬁ’l nr{g'epg’%ﬂlggn%]cg%&? 2}9& gkglsélgrpcg"s ti'ef’cfener

28) . Fola e AANAIAG-c e Lig B!y il ¥EoR0RePAY Al B iy dipes!. The
t hermal 1'y" conductive Adhesi ver 25 may be 1 n paste or tape form en the

t her mal | y; condpctiye esLye; i apg fQr Ehicsnused pii be previously
attached%l%thgPt Egghgggms%r%g g? I‘Zn'gl.lz’t';'l ﬁgcége%ﬁgp fiﬁle F&%ﬁho'f heat
produced by thﬁhéemmnéyffpér%;ﬂe 190 i s 'fd @ iyely i Bddia Brsdds W4t i ng
adhesive may be used instead of the thermally conductive adhesive. As shown
in FisgurgoPyimbeeheséinpr enfdene2filn configuremhe2@omotievcexhendsingo the
slot 44 fromthe long side. Further, the heat spreader 27 is formed to

Ci rcunvesite & cautCandga pAniradi t46afi hedde 200andianglpaatliicey 6 Xdndde pl ate
40 connecting with the supporting portion48. Nanmely, the connecting portion
46a i s exposee, anpéngedepedsndehithe heat spreader 27. 25 In the
description given above) the supporting portion 48 is a part that is

posi tioned out¥é¢de shectfiicahyylinn shewfidm cachisa th@ee3028 8 s separ at ed
fromthe plate 40. The 17 0 1 SEP i 99 connecting portion 46a is a part
that is Talbhe®h asvieethod esuR t oy frrBeforandkpitatiaig thefskeddener 28

fromthe &I ate 40. Therefore, "cutting the Stigioorti ng_portion 48" and
"cutll ng? ¢ REEERERERhYEB AT 1679864 R iPFRYEeheusEideprachRlevieat is, 5

ti i ffen 28 | th 40. . Af | et i f th
bove mTT T SCEpERIERETRNET € SO R hEA AT ArTha P REnT A2 5Rd  heat
spreader, &4 811 86NGHl; | 0°LERD,ESaRU! iR (R B package production 1ine in
t he post process. By arrangi ng t Re pl'ate 40 having the insulating film

12 attached thgfeopn,{ ﬁa\éa tc%%n%%@%dcqgf LOopiatiap féaalhgﬁ air@ug%iyt ed

board for conventional P- packages, this production |ine can

utili Zedreggﬂoﬁh@fp@ﬁé DEHEESS oW d 11y CAE | DN SHESE B6n S wd P IS m NEwE 15 'S
mar ked on the heat spreader 27, bunps 14 are forned on the |ands 21

di spmsedaeviédenbneub £ti N T idie Mdadn@d hemdhad i@ arhdge iocaghiows out .
These steps are the sane as those in conventional nethods. Then, the plate
40 i s cuinittic Ségaratcapecamedted ta20hstpIdehegsl8] 3Ri.guBg Usisga
cross-sectional view of the plate
the plating lead 32, all of the leads 20 and lands 21 are
electroplated. The leads 20 and lands 21 may be plated by an
electroless plating technique. In this case, it is not
20 necessary to provide the plating lead 32.
The film carrier tape 30 mentioned above is wound on a
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 35. By
using a bonding jig 31, the semiconductor chip 16 is bonded to
25 the film carrier tape 30 between the reels 33 and 35. For this

bonding process, either single-point bonding or gang bonding

may be employed. With the gang bonding, the ends 20a of all

13



.40 taken along the Iine VII-VII in Figure 6) show ng a process in which
each stiffener 28 is punched out fromthe plate 40. As shown iquigfre 7,
the plate 40 is held between a pair of holding jigs 50 and 52. retP 1999
"specifically, the plate 40, 25 insul ating adhesive 29, insulating film12,
| ead 20 and sol der resist 22 are held between the regaining jigs 50 and 52.
Wth respect to a planar position of the plate 40, the 18 01 SEP 1999
connecting portion 46a in the nounting portion 46 connecting with the

SuPPOrt 08 oP9lebledn 248 o B/ dohalateay Ut o1l tibded O Wk A2, and the

supporting portion I's at the position that 1s outsi ding jigs

50 and 5 emk@o?ﬂdﬁ%fto}ﬁmc‘iﬁ%’p tl'%e,sﬁlrrﬁflq:a%(é&;[éhléf hel d between the holding jigs

50 and 52 at a position which is outsi heat spreader 27 and inside

the cutting |iﬂeplhBaﬁﬁk?_éEaESmiE¥nH§E@gracﬁ¥bEi@@ RH8cn 24 méushear force
is applied to the supporiing portion 48 to cut it. In the present

enbodi meph pRELF PR G A0S thelh18i 888c85si0ei e MatthdD teerbehds bet veen
the holding jigs 50 and 52 at a position inside the cutting line to be

di sconneghgesbypt @ eC FHilm@Gapitielr Thpel by aefdrinmg tiree entprersiityeaer 28
and the connecting portion 46a thereof are not deforned at the tine of
shear i ngskenitcbadnaettbimghipsci 65soufttes) ttHerdarsul ating film 15 12 is
prevented from being distorted or warped, ensuring uniformty in the height
of the bunps 1%heo.iaprahvewplian&iiouyet hBr ebhe Mgk IS hdying shkahttment of
yield in the nmounting of sem conductor devices on circuit boards. Since the
above stepsrégm Barearl ¥eudg: thenesimd a e tTAR Anqirhrie skakpbc ¢ Boa
package production lines, existing fabrication facilities can be utilized.
It is toeBBipAE@dLtst obBet FbdM IR PrEsrPe Mt dR1lednekt| pRAtRYAFAG| t S
application to the above-nenti oned enbodi nents and vari ous ¢hanges and

h
modi 19 caPP&HEeRayPBeI REUE Thetd i/ FARD S SROXY TERIDNaF By L8P At hEdt

der 27 J h i [ .1h f.th 40. Th
Dot h- L e oBl B8 0 LA TCRE TnEAPSchY AR 53 AuRbPROEch TIHR: BRCERN RS cut

of f 19 FR.L99 a3 the sgmegtinme. Figure 9 shows a nodified enbodi ment
in connegg%gﬁ %ﬁt% t he heaF spreader and plate. In Figure 9, a plate 60 has

the same configHedti QRcas tRats Ofmtdieraf OF asid I ale t4ReBX6BPbyt PRE CONVex
portions 62 are 5 fornmed on one side thereof, and a plurality o? nmount i ng
portionsr@élang,pide de@ion7t he plea @G LA heHotHueafbr/dal 6p has the
sane configuration as that of the aforesaid plate 40 except that concave
porti®nseddipimentoaseshownoine Bidglerd her eofThearfd 1 plautrdleirt yaple BOUbEI Ng
portions 74 are provided on the heat 10 spreader 70. The concave part 72
formed asodleénbutragnBepdatkdobghwkehethéheeedsvéX padt 362 afdet iglmoncave
part 72 are formed to _engage each other, and when these parts are engaged
with eackhasrhier, teRe gllaité Ghean@unrdeteAuspitRictemarare Riaerddofn 15
alignment. Since the,convex part 62 and concave part 72 are provided, the
heat spréRg¥lafdn@akip® 3ri-gned with the plate 60 easily and accurately.

EIZ{Lt be ft a6 'hIE Bk ) 6PaNT19 S0POrs HBURLFRG Rbr LRORSEA FOF RS BR the
br ovidod Bnt B AE BRLK P (LTI Ehta ch AT CHER) BRSO BE I ERRE, o

and the Pﬁﬂtch%ﬁrgﬁ‘gq{asthel Qefnﬂ:énﬁﬁé%or%@ﬁ'ﬁlﬁé%o%@@th@%e%?ﬁt tﬁ?r eader

70 do not have any convex portions . Instead, a concave 25 portion (a hol e
or the |kkak clohaRc@¥irdes ign 18282 i9fy taa AL 6P el bhexPeatsspr ggder 70
at a position corresponding to the convex portion of the ] ig piece, so

that the platepagndrttige R@¥velthentioned steps, each insulating film 12
is subjected to inspection for selection of non-defective items

25 with good quality only. These inspections include a chip
mounting condition check and an electrical characteristic test,

for example.

14



.0 1 SEP 1999 spreader can be assenbled in the same nmanner as nen@ioggg
above. Furthernore) the plate 60 previously forned integrally w H 9%
spreader 70 nay be used. More particularly, this arrangenent can be made by
providing a plate which has been drawn 5 to have a convex shape at a region
corresponding to the device hole 42. In this case, the height (depth) of
drawing is up to a position corresponding to the heat spreader in the
structure nentioned above. Thus, the part count can be decreased to reduce

t he manuf actur'inrgcecq_ﬁlte. a%gvléu& _g‘_,cég%eo\[;ﬁ?gﬁgdi &y@r*itﬂ W iverARRdLeabl e to

a front-TAB type Sem conductor vice in the sem conductor chip 16 is

ount edﬁ%ﬁ%éé&?,s' ?sQBn%ESBrEESt@HHp%qu%ﬁtf RaFEbARdldeds a

back- TA sem conduct or vice In which'the sem conductor chip 16 is

mount ed a0 {1 He 1l 48 19P RGNS nlgO %Esahepéhdgnerhﬂmiﬁmdmgpm@ sideps €

formed as shown in Figure 8. Furthernore, a B-TAB type of insulating film

having i @Q{xﬁ%ié/méHEQEduQQH@SdQBfBBen\e@ bbpE raicde cBBY ohe fugad dastaad of
the insulatingfilm12. Still further, single-point bonding nay be carried

out BBy ugsinghe éhbsacmenteaetapebbavabgve) khepe fadQildagiffon 10 shows a
circuit board 1000 on which a sem conductor device 1100 fabricated

accor di ngppOrd hes s esePt benyembinedi $nwouohed protivics iommidmepr actice to use
a circuit board made of organic resin material such as glass epoxy resin,
for exanpleerfntivelyi rany tfdoarchtivnieqnipnert mamaklee off XRXTHIRS or t he
|ike are formed to have desired circuits, and the bunps of the

sen condect otheles i neuntinphyed tlny vt M eing t9Eehes? FYIREHERR erns to

provi de el ectrical conductivity. 21 01 SEP 19~ ~ Fiqfreié% shows a
not ebookmay gee pRrRbPYEd c orfdutieh 2LET) RSP I8 ifh WS Hfah e Vet bifR

apparatus equi pped with the i circyit board 1000. In_additiaqn, by pl yi ng
thelﬁnﬁﬁﬁﬁ1?%?%HHQB?QE%QESH€§Q§%ﬂﬁﬁh¥C?Fr¥§n&%ﬁFBﬁ?ﬁﬁﬂéb%???%ﬁ?icate

surface-nounti ng-type.electrqni ¢ conmponent i.t.her. act.i or passive
parts) h3bvFRg? gpFﬁgaFP §r8fgbﬂﬁﬁspg§CFﬁss§ﬁ%%5ﬁ %b gﬁ”ﬁ¥€?ocircuit
devices,¥§€F g%&ﬂRIE’EEPEQ=§|ECtr°niC conponents as resistors, capacitors,
coils, ors, triters, tenperature sensors, 10 therm stors,
varistors, vardpble 16815 WrdwiANgh FiRTe 42is PeplPebLLA M dr A
nmet hod of making sem conductor devices, conprising the steps of: 5
pr epar i nge 8eN- ghed g6id v dondisvpdrahelli buxpaskagesphontagpieces, i.e.,

15 stiffeners 28 (see in Figure 8).

A plurality of device holes 42 and a plurality of slots
44 are formed on the plate 40. As shown in Figure 8, the device
hole 42 is formed to have a rectangular (square) shape larger
than the outline of the semiconductor chip 16 so that the

20 semiconductor chip 16 can be positioned therein without
touching the plate.

Each slot 44 is formed on the outside of the four sides
of each device hole 42 and in parallel to one of the four sides
thereof. Of the parallel long sides of the slot 44, one long

25 side near the device hole 42 becomes one outline side of the

stiffener 28. Namely, the slot 44 is formed along a cutting

line for punching out the plate 40 into stiffeners 28.

15



.good quality) wherein each of said non-defective individual fiIm 899
has a flexible substrate on which a wire is forned and a senlconducto ]3
havi ng el ectrodes that axe connected to said wire; 10 attaching each of

" said non-defective individual film packages to each of nounting regions of
a reinforcing nmenber; and cutting said reinforcing menber into separate
pi eces, each of said separated pieces corresponding to each of said 15
nounting regi ons on whi ch each of said non-defective individual film

pac_kages_ i s mo ﬁ: ad;l\ u??%—g slo B h(aq frerrl?kI n% %%%% %:‘)é%t %61 g?}éeg?elscﬁs

defined in clai r conpr|5|ng, efore sal ve

I ndi vi dug &'”’?ﬁ&#é@S? aEFmB&§9§£§ I&n§n§a§%§ i §%Inngdf@1

—sem conduk('fpo chip Ff I'mcarrie whic ead 1s or ned

punchi ng; HHLl%@EﬂgfgthbﬁﬁrEgrtBaBS AEFQ?hEQ'de ﬁbwﬁ'iﬂ‘??&ﬁ?ge§11§“d 25

sel ecting said non- tive individua n1pac ages havi ng good quallty

from sai dnindiskiadygl thé ! M peskagen EGQHQHnbﬁsﬁﬁcéﬁﬁﬁor@:?n Sott 86Hs ~
The net hod of making sem conductor devices as defined in c?al m 1, vvherel n,

afters eagh.ofgsahdstippodeingt pyecibdi yodual 1bichied packagesidenddd ached to
each of said nounting regions of said reinforcing nenber, the subsequent

steps areiagbhhedldunke of ahpr diwdideomdliend X.or P-BGA type packages. 4. The

nmet hod of maki ng sem conductor devices as 10 defined in claim2, wherein,

after each of Shedlere défamtiimuredineimerat i dné¢dnapacicdyes aislatahthed to

each of said nounting regions of said reinforcing nenber) the subsequent

st eps arefcapnnsdngupoastigns 46 corresponding to a plurality of
semiconductor chips 16.

10 The aforesaid insulating £film 12 is then attached to each
mounting portion 46 of the plate 40. Only non-defective
insulating films 12 with good qQuality, each having the
semiconductor chip 16 mounted thereon, are allowed to be
attached. Therefore, productionyields can be increased in the

15 subsequent steps.

Figure 5 shows the plate 40 on which the insulating film
12 is attached. In this Figure, the insulating film 12 is
attached on the plate 40 with the semiconductor-chip-16-
mounting side facing down. The semiconductor chip 16 is

20 positioned inside the device hole 42 of theplate40. Therefore,
the lands 21 and the leads (not shown) are exposed on the side
opposite to the plate 40 (front side in the Figure).

The insulating film 12 is bonded to the plate 40 via the
insulating adhesive 29 indicated in Figure 8. The insulating

25 adhesive 29 may be prepared in a thermosetting or thermoplastic

film form and previously attached to the plate 40. Thus, the

plate 40 can be thermocompression-bonded to the insulating film

16



.production line for P-BGA type packages. 15 5. The nethod of naking

sem conduct or devices as defined in claim1, after the step of at Uapts"mg 199
each of said non-defective individual film packages to each of said 9
" nounting regions of 20 said reinforcing nenber, and before the step of
cutting said reinforcing nenber, further conprising the step of form ng
external electrodes on said lead. 6. The nethod of maki ng sem conduct or
devices as 25 defined in claim2, after the step of attaching each of said

- def i i .ndi vi | . fil k t .sali ti i f
D" 9GP 98 R4 L akaLubkbTLRACKREROHA.RAEH Rhu3Thd pRUILIORL SO, or ©
g or S rror ber : : : |
ol ect rodes on A9 RS in FLEAEL STTRRECI BuLEE: BLCR N 12\ BTN Cos as
defined i t?ﬁ?’é LS acfﬂeeﬁlohh%iﬁgeﬁ eeiag]t@ewrpao AN s9beSgh d swnylef ective

I ndi vi dua | n1paé&ages to eac o? sai d nounting regions of sai

rei nforq'%agim%a@fﬁg & QAL dQ SRRl 18ULEE "Gt 8&t btk dddd A H Ng
menber, Turther conprising the step of Tporm ng external el ectrodes on said

leads 8.pdhRaeEbPed ol MRKicuE 15818 6PRMUCE REuTLYi AT iam d2fdaduimany one
of claimse 1 to 7, 15 wherein a slot is formed along a cutting line for said

rei nforcing nerbedt, 5 ahown ENGEDRereachthk Sadividual ilgat eagprgwddhat i s
supported only by at |east one supporting portion; and

27 is attached for each semiconductor chip 16 (not illustrated).
More specifically, as shown in Figure 8, the heat spreader 27
is bonded to cover the semiconductor chip 16 on the side opposite

10 to the electrodes 18 and the mounting portion 46 of the plate
40 (stiffener 28). For this bonding, the thermally conductive
adhesive 25 is used. The thermally conductive adhesive 25 may
be in paste or tape form. When the thermally conductive
adhesive 25 in tape form is used, it may be previously attached

15 to the heat spreader 27. In case that the amount of heat
produced by the semiconductor chip 16 is relatively small, an
insulating adhesive may be used instead of the thermally
conductive adhesive.

As shown in Figure 6, the heat spreader 27 is configured

20 not to extend into the slot 44 from the long side. Further,
the heat spreader 27 is formed to circumvent a connecting
portion 46a in the mounting portion 46 of the plate 40 connecting
with the supporting portion 48. Namely, the connecting portion
46a is exposed, not covered with the heat spreader 27.

25 In the description given above, the supporting portion
48 is a part that is positioned outside the cutting line at which

each stiffener 28 is separated from the plate 40. The
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-.wherein the step of cutting said reinforcing nenber is 20 carried out by
cutting said supporting portion. 9. The nethod of naking sem condL@t105Eﬁ 9
devices as defined in any one of clainms 1 to 7, after the step of attac imgg
“each of said non-defective 25 individual film packages to each of said
nmounting regions of said reinforcing nmenber) and before the step of cutting
said reinforcing nenber, further conprising the step of attaching 25 01
SEP (@99 a heat spreading nmenber to a region including said sem conductor
chip. 10. The nethod of .nakj sem conduct or .devi .as defi.ned _jin claim
5. B ter CPRECSIARSoP Rt BBt B TaAnPRr Cabtat ioh PR ensd ARAAGRGEAF Tiim
packages h i i LS Ldgrel i r) and
bef ore tﬁge‘%%?g% %?‘t’%ﬁ‘fdt‘fjr‘?’g?’?g%‘éq%«?f ﬁgérm ngenli%bgrs, ?¥§{n%}gér Q%g%p?gf ng the

step of ahlachine, 10c4cBERY Y 88HHBY TRENRS - £ B2 48904 98 G udigngnsai d
sem conductor chip. 11. The nethod of making sem conductor devices as

defined icBnglkditing pbetWoer ¢ca “anedgaaRer thensaheSprechaat sRaeadsng
menber is disposed Inside said cutting line for said reinforcing nmenber;

and wher geparatihg sheh @ftiffdndly 2mifkdneitHrwiage negber, both sides of
said reinforcing nenber are clanped by a pair of 20 hol ding nenbers at the
posi ti onpblaat Pracewsissi de sai d heat spreadi ng nenber and inside said cutting
line for said reinforcing nenber, enabling the shear force to be applied to
sai d reinforci Afdteenbenpletbencifi tak dbhevoasentdonéfadtess puhe gdeasai d
hol di ng menbers. 25 12. The nethod of maki ng sem conductor devices as
40 having the insulating film 12 and heat spreader 27 attached
thereon is put on a P-BGA package production line in the post
10 process. By arranging the plate 40 having the insulating film
12 attached thereon to have the same configuration as that of
a printed board for conventional P-BGA packages, this
production line can be utilized.
In the post process, any indication such as a product name
15 is marked on the heat spreader 27, bumps 14 are formed on the
lands 21 disposed on the insulating film 12, and then the
cleaning is carried out. These steps are the same as those in
conventional methods.
Then, the plate 40 is cut into separate pieces, i.e.,
20 stiffeners 28. Figure 7 is a cross-sectional view of the plate
40 taken along the line VII-VII in Figure 6, showing a process
in which each stiffener 28 is punched out from the plate 40.
As shown in Figure 7, the plate 40 is held between a pair
of holding jigs 50 and 52. More specifically, the plate 40,
25 insulating adhesive 29, insulating film 12, lead 20 and solder

resist 22 are held between the regaining jigs 50 and 52.

With respect to a planar position of the plate 40, the
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.defined in claim10) 26 0 ~ ~~~ ~~~ wherein an edge portion of said heat
spreadi ng nenber is disposed inside said cutting line for said rﬂzqnsgpcqw
menber; and wherein in the step of cutting said reinforcing nmenber

* sides of said reinforci ng nmenber are clanped by a pair of holding nenbers
at the position that is outside said heat spreading nenber and inside said
cutting line for said reinforcing nenber, enabling the shear force to be
applied to said reinforcing nmenber to be cut at the position that is

ggf/;sgceig %s rgg#lg#gg ﬁb?g gﬁ? r\lAlnjtz'lreel n an Aﬁ%dr%fetlor@r?a@g%heaet sp tagr ng
member g dp GRPLALLETRLELY BJ:J:E{‘&Q W 48 RO 84 lerdRhd 26045 R0 fflfs ST 0 of

each of sald nounting regions, sal eat spr ng nmenber beln I'sposed

i nsi de asgQesh ”Qn&ctrhté Qﬂpb8r€§ﬁ£‘ Hr Shdgl 4@&'5%@3%?&5@@189%' ng
with said supporfing portion; and wherein in the step of cutting said

rei nf or c{ urRirs ):ha(hcmhhugshﬂgﬁ 5% afidigh I eivif 6t EEAGITRIBCEnA L LA Anped by
a pair of holding nmenbers at the position that is outside said heat

spreddi ngo Tenhel davet ween ddechcldindg ilgsneofaaid saidt auppoi tiog Winidh on,
enabling the shear force to be applied to said supporting portion at the
positionis hatsisdeutbe deesti shieddb MR 2Emenires sde he Thet mistdhddirod . maki ng
sem conduct or devices, as 27 p 1 SEP 19~~ defined in claim 10, wherein
sai d healn sphads vyt eenberus sng perypdsiow ouneh ¢4, reisherrifgrerenier and
has a planar configuration to cover said slot, each of said nounting

regi ons, appbiedi HosGBPoFUPRETHORY| BATLiEN 48] &or Uk ditoj ng member; and
wherein said heat spreading nenber is cut together with said rei nf or Ci ng

menber. 15. ThER féthBde5eNTaRPRed SBARE MR R edARE: Bothoshider Rl in

oo W ot i th A0S ek & r%@%@%%ﬁ%”?eﬁﬁ?% 33sEngotodntt 15, 15
one of cHaf RECHK] ShetRY, CReT BRELERLTN.RY VELEL WIS IR P i T the
met hod ag Q'@I%&g& %%Ineﬁ I%Qolr% ghﬁeghegwgwkfgggk%fé&?&' ed by

usi ng the net n claim circurt board on whi i's

nmount ed ¢hender $851 SOPELSH qrsad%nbeeoasaéefﬁ&@diéfbﬁ@a @t16he20imé &f rcuit
board on which is nounted the 28 0 ~ SEP t999

shearing by the cutting punch 54. Thus, the insulating film

15 12 is prevented from being distorted or warped, ensuring
uniformity in the height of the bumps 14 to improve planarity
thereof. This leads to enhancement of yield in the mounting
of semiconductor devices on circuit boards.

Since the above steps can be carried out by using the TAB

20 process and P-BGA package production lines, existing
fabrication facilities can be utilized.

It is to be understood that the present invention is not
limited in its application to the above-mentioned embodiments
and various changes and modifications may be made therein. For

25 example, the aforesaid heat spreader 27 may have the same
configuration as that of the plate 40. Thus, both the plate

40 and the heat spreader 27 superposed thereon can be cut off
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.sem conductor device as defined in claim17. 21. Acircuit board on which
is mounted the sem conductor device as defined in claim18. 5 22 ﬁq

el ectroni c apparatus including the circuit board as defined in cl nSEB. 1999
" 23. An electronic apparatus including the circuit 10 board as defined in
claim20. 24. An electronic apparatus including the circuit board as
defined in claim?21l. 29 .ANS.AAAAAAAA.AA. A
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25 portion (a hole or the like) is provided on each of the plate
60 and the heat spreader 70 at a position corresponding to the

convex portion of the jig piece, so that the plate and the heat
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10b3= sl%&{dnéﬂc@@e Thus, the part count can be decreased to

reduce the manufacturing cost.

10 Further, the present invention is applicable to a
front-TAB type semiconductor device in which the semiconductor
chip 16 is mounted on the same side on which the bumps 14 are
formed as well as a back-TAB type semiconductor device in which
the semiconductor chip 16 is mounted on the side opposite to

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

20 Figure 10 shows a circuit board 1000 on which a
semiconductor device 1100 fabricated according to the present
invention is mounted. It is common practice to use a circuit
board made of organic resin material such as glass epoxXy resin,
for example. On the circuit board, wiring patterns made of

25 copper or the like are formed to have desired circuits, and the

bumps of the semiconductor device are physically connected with

these wiring patterns to provide electrical conductivity.
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10 thermistors, varistors, variable registors, and fuses.
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111 $10%0& ()-! N $10%Jouo& () VY #0008 () - 91 YyH10%00%' () - gF% 10

%08 () - 3@)&@@3 1950 100 1oo
=109 ()-! S $109 ozo& () M\ $10%30c0& () - MB$10%08' () - S\ $$10%CcO& () - SC$
GVCC(D:DdEPE &plrep@@ibd’hon) defebt@¥& {dd skl 2% f(J1m'packages having
: 109 () -sy10%: () - %d0% () - meDAEpEEEFEFJEPE: & | 100 MLOY%& () -

10%& () - @bAY&ua)lityl 0%hereid XM (9f dai¥V&idn - FEEHHERERE &ahal
10338, "109%&' ()-L*!109%& () - Y(MLOY%&' ()-y&10%& ()-$!10% () - F"#10%' () - GGG
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100s9s10%& () -1 7! 109%&' () - F5#109%& ()-3! 109 ()-1 10%&' ()-.:109%& () - HHHHHHHYI
nl bC& and a semiconductor chip having electrodes that are connected

to said wire;

10 attaching each of said non-defective individual film
packages to each of mounting regions of a reinforcing member;
and

cutting said reinforcing member into separate pieces,
each of said separated pieces corresponding to each of said

15 mounting regions on which each of said non-defective individual

film packages is mounted.

2. The method of making semiconductor devices as
defined in claim 1, further comprising, before said non-
20 defective individual film packages are prepared, the steps of:
mounting said semiconductor chip on a film carrier tape
on which said lead is formed,
punching out said film carrier tape into individual film
packages, and
25 selecting said non-defective individual film packages
having good quality from said individual film packages through

inspection.
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production line for P-BGA type packages.

4. The method of making semiconductor devices as
10 defined in claim 2,
wherein, after each of said non-defective individual film
packages is attached to each of said mounting regions of said
reinforcing member, the subsequent steps are carried out on a
production line for P-BGA type packages.
15
5. The method of making semiconductor devices as
defined in claim 1,
after the step of attaching each of said non-defective
individual film packages to each of said mounting regions of
20 said reinforcing member, and before the step of cutting said
reinforcing member, further comprising the step of forming

external electrodes on said lead.

6. The method of making semiconductor devices as
25 defined in claim 2,
after the step of attaching each of said non-defective

individual film packages to each of said mounting regions of
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individual film packages to each of said mounting regions of

said reinforcing member, and before the step of cutting said

10 reinforcing member, further comprising the step of forming

external electrodes on said lead.

8. The method of making semiconductor devices as
defined in any one of claims 1 to 7,

15 wherein a slot is formed along a cutting line for said
reinforcing member so as to enclose each of said mounting
regions that is supported only by at least one supporting
portion; and

wherein the step of cutting said reinforcing member is

20 carried out by cutting said supporting portion.

9. The method of making semiconductor devices as
defined in any one of claims 1 to 7,
after the step of attaching each of said non-defective
25 individual film packages to each of said mounting regions of
said reinforcing member, and before the step of cutting said

reinforcing member, further comprising the step of attaching

25
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5 defined in claim 8,
after the step of attaching each of said non-defective
individual film packages to each of said mounting regions of
said reinforcing member, and before the step of cutting said
reinforcing member, further comprising the step of attaching
10 aheat spreading member to a region including said semiconductor

chip.

11. The method of making semiconductor devices as
defined in claim 9,

15 wherein an edge portion of said heat spreading member is
disposed inside said cutting line for said reinforcing member;
and

wherein in the step of cutting said reinforcing member,
both sides of said reinforcing member are clamped by a pair of

20 holding members at the position that is outside said heat
spreading member and inside said cutting line for said
reinforcing member, enabling the shear force to be applied to
said reinforcing member to be cut at the position that is outside
said holding members.

25

12. The method of making semiconductor devices as

defined in claim 10,

26
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5 both sides of said reinforcing member are clamped by a pair of
holding members at the position that is outside said heat
spreading member and inside said cutting line for said
reinforcing member, enabling the shear force to be applied to

said reinforcing member to be cut at the position that is outside

10 said holding members.

13. The method of making semiconductor devices as
defined in claim 10,
wherein an outline of said heat spreading member is
15 approximately aligned with an edge of said slot on the side of
each of said mounting regions, said heat spreading member being
disposed inside a connecting portion in each of said mounting
regions connecting with said supporting portion; and
wherein in the step of cutting said reinforcing member,
20 both sides of said reinforcing member are clamped by a pair of
holding members at the position that is outside said heat
spreading member and inside a cutting line for said supporting
portion, enabling the shear force to be applied to said
supporting portion at the position that is outside said holding

25 members.
14. The method of making semiconductor devices, as
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5 of said relnfOIC1ng member; and
wherein said heat spreading member is cut together with

said reinforcing member.

15. The method of making semiconductor devices as
10 defined in claim 14,
wherein said heat spreading member and said reinforcing
member are provided with convex and concave portions to be

engaged mutually.

15 16. A semiconductor device fabricated by using the

method as defined in any one of claims 1 to 7.

17. A semiconductor device fabricated by using the
method as defined in claim 8.

20
18. A semiconductor device fabricated by using the

method as defined in claim 9.

19. A circuit board on which is mounted the

25 semiconductor device as defined in claim 16.
20. A circuit board on which is mounted the
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21. A circuit board on which is mounted the

semiconductor device as defined in claim 18.

22 An electronic apparatus including the circuit

board as defined in claim 19.

23. An electronic apparatus including the circuit

10 board as defined in claim 20.

24. An electronic apparatus including the circuit

board as defined in claim 21.
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