: €3ebkbhD@&X6TJT 4. 3 1 MAY 2002 Z SEM CONDUCTOR DEVI CE, METHOD OF
MANUFACTURI NG THE SAME, CI RCU T BOARD, AND ELECTRONI C | NSTRUVENT Bﬁckd&ﬁumWZ
OF THE I NVENTION Field of the Invention The present invention relates to a
sem conductor device and a nethod of manufacturing the sem conductor

device, a circuit board, and an el ectrpnic instrument. Description of

Rel ated Art Bare chip nmounting is ideal when continuing to pursue the

m niaturization of a sem conductor device. However. because providing a

guar ant ee GYEMEGONRUGTQR, DEVIGE. METHPH L% MANUEACTURING ;THE | $AME o

m niaturization has_been achieved_by fabri ' Lconduct or devi ce
into a packaged foFﬁPCPETrEB@HPry@&*gFigcﬁﬁﬁﬁ&gthgiFiﬁgh BGA) type package
has been applied to the packaged formin response to the need for high pin
termnal. The BGA type package is classified into several kinds according

to the base materials of éiﬁkéﬁgﬁﬁéqéf'TﬁhfiﬁVﬁﬁ*f?ﬁape type BGA package
a

using a flexible base material as the base nateri for the substrate has

been pro tOe I need for nounting fine pitch pad
et e 00 Mo A0

sem cond 0 satisfy the demand for increasing the

manuf act uring efffd ir@RehtPYnlahti6al totatos ©8H senduehancteyi ¢evice
continuously by using tape-shaped packages. The BGA package is nmade so that

bunps, i.£hd £XhEFHGd ¢ £rMARN Sot @ Engr tRe0sem DFoRdlit €t bllevivbstaate |ike
an area array to allow surface nounting. ~nm-unt~ 3 1 MAY 2002 2 The

heat genest@dihybdardM £uddautt el eclevonic hbsstrumeased in connection with
smal | sizing and speeding up. For cooling, it has been common to couple a
heat spr exelseriptioh aof Rebated)Axo a sem conductor chip. A closed area is
formed by the heat spreader and a flexible tape in the BGA package. Because
the air in thi Batesbdpareuntingcis bdeakwhen eg@ntiaginggte punsdestBgequent
refl ow process sonetinmes caused the internal air to exgand, resulting in
the generBiRiRterizahiRy ohd FepiranAuctoy deyjes or HRWRYELri R§Carfehas
been generally forned b rovi di a hole .or prqjecti.on_in the heat
spr eader ,PR@Y+HP AT %PF%%I@ itdrfad Y] ﬁ“%l §P88‘3§§‘9f BPrFaBEi]'Bﬁti ng
the heat spreader. §nce_the heat, spreader i f ;. th a high
heat cond%g?ig}fé}csitfst%?f*f%h?Fuszag+éntﬁ%gﬁgg?gs%ggggggg &%erefore,
t he heat [ . e.di ' ; I gf oy ki g -sNat.e fhat
t hese pro%?%ﬁgg%a%H€§%§?smhg%Bééggfggﬁgggg%?gﬁgﬁgud%ort%ﬁs as well as the
heat sprepdeint years, a ball grid array (BGA) type package has been
applied to the packaged form in response to the need for high
pin terminal. The BGA type package is classified into several
kinds according to the base materials of the substrate. A
flexible tape type BGA package using a flexible base material
as the base material for the substrate has been proposed to
respond to the need for mounting fine pitch pad semiconductor
elements and to satisfy the demand for increasing the
manufacturing efficiency by fabricating the semiconductor
devices continuously by using tape-~shaped packages. The BGA
package is made so that bumps, i.e., external terminals, are
arranged on a flexible substrate like an area array to allow

surface mounting.
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SUMVARY OF THE | NVENTI ON The present invention has been achieved t g JoMAY 2002
t he probl ens descri bed above. Accordingly, an object of the present
invention is to provide a sem conductor device in which generation of
cracks due to heating in a reflow process can be avoi ded even if a heat
spreader is provided, a nethod of manuf2zacturing such a sem conduct or
device, a circuit board, and an electronic instrunent. 3 1 MAY 2002 3
According to a first aspect of the present.,inventjon, .there js provided a
Sont conduct or dEbF chedEratherartdany| SosruitRRSRE AT ACRAEE haF es ar e
formed and_in mhiér a through-holqais fg&ned'.a segﬁcond&ctor elegent
connect ed*Por EARSRI Y REC RS é’PH"ﬁ’r £ i%l%lré%r?ﬁl ctPoh b?)?tuipdn 8Fween
the semc r. t ins i i .ter _adher ed
o the serreomtdersy TaF dnsll Cobiin REHb8brat henfsiiadh” (RIS R
defininghg%akggsgoaapg%ﬁiggnayégggech d the space being opened to the

e

t hr ough- r ventilatron fromoutstde. In accordance with the present

invention, a thie4elelchfed s/ E6AREN by tA€ neBt W Stddter hhila #legiBgai tioON
corresponding to the space partitioned by nmenbers including the insulating

filmand thgeSupRid BGA Packiadiend! BecgMSl thetdEr aid I @30 ddnakbhs space
is heated in the reflow process and caused to expand, the air can be
exhaust edcanpot lse dxh@AIEtdd) heart inkgeinhnshe ahibxedudnt rBfFlausprotekss easi er
to forma through-hole in the insulating filmthan in the supporter,

provi di ngsemébineghtmlsed rtiddntesmadt ang £o|expled, meEsuiiding iimmthease
manuf acturing steps or lowers the production yield. The resin may be

provi ded genavationheftaraakh-hole. The supporter may accel erate the

di ffusion of heat fromthe sem conductor elenment. The seniconductor device
may further com@¢Redingl¥tcawasspgantorperbanahéndsaitnhas RegRer than
the plane mai nt enance strength of the insulating filg% adhered to a o~

g AL . .
3 1 MAY 2989erabb¥iqEred Py REOVAdEng: 2 MPks Ph BEYBIBFRGORNEN IR B6AJuCt or
element . Contours of.the insulating filmand the supporter may be forned
Lo be | ar SEFORRGh: (MRLEB FeaFiEed A1 Adai VAR AhRARr e ProfRésfare noy
be fornmed,.] i ite.side f. the_i i i,Lm and
t he syppoF%grr‘-,fg%ﬁi'rgg tglgér hgﬁgr%r%aﬁgéﬁi dg’sﬁlg?de ?ﬂ% hseea\%] %ggéﬁég%rﬂ%fné#%nt , and
end_si desopf 5 e 21 Af £ Sl helt onARESANGHCLY! 18l BTFRlcubtcepdi ng O
this configuration, a space I's forned in the circunference of the _
sem condugbPk €hE&RBAt 8PpfHeddbi! O¥HEr88beel, Sther ABAti Bpr8adepsih@t beg film
at the position corresponding to the space. Mdreover, a plate is adhered to
the insul aisbgrtéednn Xhe ladturiske offl @0ekihy . ofNdthe tinxkhleisegprobeman be
mai nt ai ned. The sem conduct or device may further conprise external
el ect r odesahaamir whea prowvidingeraafiomsesuppokberagd wehlopspddia et a
second side of the insulating filmon which the wires are fornmed, the
ext ernal e@preadedes being connected to the wires through the insulating
filmat positions outside of the sem conductor elenent. The sem conduct or
el ement may be adhered to the wires of the insulating filmw th an active
surface of the sem conductaqr el enment facing the wires. The plate may be

adhered to the second si de JPMERF Qs FHER | NEIRN: a posi ti on outside of
t he sem conductQr elegen£ The gg or#er gag becﬁdhergd to tfgee e
sem conduct or € .%EB{ () 5 1MYE gg.s 72 76 fha %?Y? Eﬁrfg € aﬁa also to
the bl at e, opy Rl I5c08ROBLECahG8  SIASLat i Y, E SBFULAIPOALI M i
adher ed. e contours o e rnsufating fi d e supporier may
present invention is to provide a semiconductor device in which
generation of cracks due to heating in a reflow process can be
avoided even if a heat spreader is provided, a method of
manufacturing such a semiconductor device, a circuit board, and

an electronic instrument.



.3~ 1"MAY Z002 5 be formed to be larger than the contour of the 31 MAY 2002
sem conduct or el enent. The supporter may have pl ane nmai nt enance strength

hi gher than the plane naintenance strength of the insulating filmand may

be adhered to the insulating filmand the sem conductor el enent. The space
may be formed in an area defined by opposite sides of the insulating film
and the supporter, outer peripheral end sides of the sem conductor el enent,
and end sides of the_ supporter_pn a side of the sem conductor elenent. A
rectangul ar deVASEPHMRI S Hef 67 hedSPRCt net i hRe| RFFREPEi 1RAYCRREON res may

be fornmed_on the insula%ing filmavolding the vicinity of.corners of the
devi ce ho?%?rﬁnﬁstﬂﬁoYh %ﬁgﬂ-ﬁ%?bcﬁa9“%§ FoP mE4CFnPH r?ﬁéﬁ?ating filmin

he Vi cini ¢ ; ce .hal . : '
cont) garat 1 on, S AR g EFHEA FRCR FrofE SFS RBRA MY Rrebieth i n tne

vicinity of S a; dey ple, the wires are forned in areas
avoi di ng %h%ﬁgéggﬂi?@i%flghgbgﬁ?ﬁérs , SO that the through-hole can be

formed in the vicidhidomdudtSr COEfRESt L QothbOledl fot Endeyexbausted.
According to a second aspect of the present invention, there Is provided a

sem conduct or dgVi&ELi € OpPSY BAEd: ifNa | FSHhEEL 16n f pbFt O8n béEhetth I €har €
fornmed; a sem conductor el ement connected to the wires and nounted on the
i nsul at i ngemitondactesi alenent dedi the Lnsatating pOlmk oandet ween t he

sem conductor elenment and the insulating film and a supporter adhered to
t he senm conductarswppoeter adledediio 2002 Sembeondsctati ejehentn and t he
supporter formng at least a part of a space; and the insulating film
havi ng a poetingnlatioy fglweand| the svpparramdefiadiadf abneastsiadpart
According to a third aspect of the present invention, there is provided a
net hod of OfekiSRGCS s aRAcERR RRasTe d&lingeoPBRBA &9 rihe Maroughshele §pEpari ng
a filmcarrier tape having wires, a device hole,
ventilation from outside.
In accordance with the present invention, a through-hole
is formed in the insulating film, at a position corresponding
to the space partitioned by members including the insulating
film and the supporter. Accordingly, even if the air enclosed
in this space is heated in the reflow process and caused to expand,
the air can be exhausted via the through-hole in the insulating
film. Because it is easier to form a through-hole in the
insulating film than in the supporter, providing a through-
hole in the insulating film does not unduly increase
manufacturing steps or lowers the production yield.
The resin may be provided to avoid the through-hole.
The supporter may accelerate the diffusion of heat from
the semiconductor element.
The semiconductor device may further comprise a plate

with plane maintenance strength higher than the plane

maintenance strength of the insulating film, adhered to a



and a t'hrough-hol e other than the device hole; connecting a seni condubt MAY 2002
element to the wires; providing a resin in a connection portion between the
sem conductor elenment and the filmcarrier tape; stanping out fromthe film
carrier tape an insulating filmlarger in size than the sem conductor

el enent; and adhering a supporter |largéer in size than the sem conductor

el ement to the sem conductor elenent, allowing a space to be defined at a

position correspondi ng.to the_through-hole, at.least a part of. the space
being def PRELHPT HE TREARTIGHIAG LD B ARt SSRASSARGTA% « hi s

pace. can SO SEPOPBS T 6 SPRGLASARS: T h s e SRR ST Y (o
avoi d the haygolepne M5 o et PRy TRy | UCADSE: COFRHG & hitliglr daher i ng

a plate tgmihe carrier tape on | W r'es are forned

na ne. art ! . _ T
ol anc. mai neomcRte SHEhAe Reg B8 PN Ra i ShETRPT R0 By e
Mai Nt enangs gels’ 8P & Qﬁsﬁf&lhiﬁ@ #iak ¥ theBupiardl ,ngui:er?éﬁﬁﬁé}:@ls pect

of the present invention, there is provided a circuit board on which the
af or enent i iged egndret semdevhatictormevaheit , ASAQr ehdds ides df fitHe aspect

of the present invention, there is provided an electronic instrunment which
has the ciplewd dwoar ¢ides©f M FemieonRiidtiorDEIERENH.ON OF THE DRAW NGS

According to this configuration, a space is formed in the
circumference of the semiconductor element, and a through-hole
is formed in the insulating film at the position corresponding
to the space. Moreover, a plate is adhered to the insulating
film, so that the planarity of the insulating film can be
maintained.

The semiconductor device may further comprise external
electrodes formed on a first side of the insulating film
opposite to a second side of the insulating film on which the
wires are formed, the external electrodes being connected to
the wires through the insulating film at positions outside of
the semiconductor element. The semiconductor element may be
adhered to the wires of the insulating film with an active
surface of the semiconductor element facing the wires. The
plate may be adhered to the second side of the insulating film
at a position outside of the semiconductor element. The
supporter may be adhered to the semiconductor element on a side
opposite to the active surface and also to the plate on a side
opposite to a side to which the insulating film is adhered.

The contours of the insulating film and the supporter may



FIG 1'shows a sem conduct'or device according to the enbodi nent of 3JleMAY 2002
present invention. FIG 2 shows a filmcarrier tape according to the

enbodi ment of the present invention. FIG 3 shows a nodification of the
enbodi mrent of the present invention. FIG 4 shows another nodification of

t he enbodi nent of the present inventiob. FIG 5 shows a circuit board
according to the enbodi nent of the present invention. FIG 6 shows an
electroni¢ instrument equjpped with a circuit boar n which i s mounted the
Ser conduboROHBENcBORut SEIEF AR HRE ARARIE % 1o SRS Gihe
present inyention. TAlI LED SCRIPT#%? OFlTHE PRE%ERRED ENBgDINE S The
preferrede TSR e dfiSof UPRETLEES BRY PAVENPLERSMMEL TSRS S ESHAWEE bel ow

in detail . i i _
Fla 1 sninenar EhERoRGE b Epbd dun il dndlie e lo AR N R S
Boa. packagd Lt AOB) mEYTbECBUREREHTICY (8l R S Xhe ol at | no

filmi2, 3ediWonBaceB:CRIBtEnte! ant afstelhayl Ho SUTMRRNAUCIY Ll 16 vith
the bunps 14. The insulating film12 i's obtarned by punching a |long size

filmcarrigefihene b§? oppewi tien sides 2fak®ed inde1detindotridasand e When the

insulating filmis 'larger in size than the sem conductor chip 16 . The

i nsul at i ngublpbitd? ,i dutermpér ipheralamnde s idesa ofoltherisémilcesiductfdrG. 2
shows the filmcarrier tape 30 as viewed fromthe side of the wires 20.

Thr ough- hellemeh2 and eadrsddes bife thes supporgelr lom B2 sigke offowhe n FIG 1
The t hrough-holes 12a are forned on | ands 20a shown in FIG 2, that is on

t he wiress2gicondugtor edemends of the insulating film12. In addition, the
bunps 14 are formed in such a way as to project fromthe wires 20 to the

ot her side of tRereskangdlay deviigelhol amay L@,fqm@ecb&@pghmwaécltn% t he
opposite side of the wires 2Q0. This nmakes a cpnfiguration.such that the

wres 20 &feMobhexpises Ny Pifeamed oA EReptRpilating f Ht AYPiNA%E t hat
Lhe DU 1hg S4TRISRS, o3 Hiesoh S HID s ! Bl he b 15
LSoh"S haFha bl g sk el dn SHCUIBASTS L, A1 BRSO L
inside of (kg iRLOUENLROMe rE23 ARl e viWaP ntb Tade of
According to this configuration, since it is hard to form
wires on the insulating film in the vicinity of corners of a
device hole, the wires are formed in areas avoiding the vicinity
of the corners, so that the through-hole can be formed in the
vicinity of the corners to allow air to be exhausted.
According to a second aspect of the present invention,
there is provided a semiconductor device comprising:
an insulating film on which wire are formed;
a semiconductor element connected to the wires and
mounted on the insulating film;
a resin provided in a connection portion between the
semiconductor element and the insulating film; and

a supporter adhered to the semiconductor element;



3 1 MAY 2002 9 solder or the like is attached to the upper part of the
conductive menber. Alternatively, for exanple, copper may be used i dst aday 2002
of solder. Furthernore, a device hole 12b is formed on the insulating film
12, and ends 20b of the wires 20 project into the device hole 12b. The

device hole 12b is used for connecting €nds 20b of the wires 20 and

el ectrodes 18 of the sem conductor chip 16. That is, on the side of the

insulating fil 2 wher he wires 20.ar.e fornmed, the sem condquctor .chi 16
5 di aposed so FAG: PRBIAFEEE BUEE AR Yis SOTPBRLE Gho S TbAE) At HEREY nsi de
of the deyi ol 2 d sequently the ends 20b of the wires 20 and
t he elect}{’ogggla g%ar%eg gggédggggether. Then, a connection portion between

t he sem conduct i : | NS i fai i PQt ting
of epoxy resin 29° TS BF e IR AR dok oA E ol Sng Vet ok dept
device holigtd2khandphbe pebmPBat¥i@k.the sem conductor chip 16. In
addition, in the present enbodinent, a plate 24 is provided on the
insulating fil nnédoeaihhetsi dethppaShbpete bEethé”ﬁ%eééntTﬁﬁvéh§H©n24 is
made of copper, stainless steel, copper alloy or the like, and it has
strength eapekl e¢soprowided a method afamaking guseiniedndietop! deride is
attached to the wires 20 through an insul ati ng adhesive 26. G rcunventing

t he sen copnpetisinghithel8tepbeofl:ate 24 is adhered to entire surface of one
side of the insulating film12. This allows the wires 20 to be covered by
the insul ati ng pukpsrisgz6fahn qarnierapehawisigeires, a depiceihollear, the
i nsul ating adhesive 26 serves as a protective |layer simlar to solder ~1
MAY 2002 aadrésﬁQFPuvhehpﬂ§uP§hﬁﬁgtgéﬁe§h@edgﬂlﬂﬁyh@éeﬁorned as a
thernosetting or thernpplastic film_ and adhered to the plate 24

previ ously. Theﬁ?npﬁgtbgaté 8EMAGANGUCERE ROEBRPFreESi SRELYATES it 0 a side of

the insulating film, wres 20 are vi sion of the

2_on_which the formed. Pr
plated24 ﬁlso pPE98ﬁ5§n9h3 Fﬁ§&9a9pﬂﬁ FPPHF?ElPPoHPEEFHQ g?SV&PPeﬁhgr
o Se . S Ul e . 4 \
ol ahar |ty EREFBHUET gl eadhEht, and deO R i1, cHRE AL R ARG\t Png o o 1 cuit
boards. The pl aEEax%éligg?%f?hﬁ%@ii@%ﬁ%‘ﬁﬂ]éﬁ]@agg%‘ﬂ fﬂé?ﬂa@ﬂ{i‘ﬁ%ﬂ% 26

after resist is pro e Wres S can prevent I ncluasion of

i npuritiegapher Ghesh:at endd khedkkAsbBAdubEbtN@lem@ntadiagld Ng plate 28 is
adhered to the sem conductor chip 16 on a side opposite to the

surf ace- nount edaghéeihgr augipporbermhrgerdiat sigeathasi ¥aesuch as silver
paste. The radiating plate 28 pronotes the diffusion of heat fromthe

sem condusemicohdpnct6r ehdmehtcto tiee nsshei cdndwpper edldnent alalliowdimgor t he
| i ke. This can inprove the heat radiation property of the sem conduct or
chip 16. @hepraei &oi bg pgeftipedsats af posddion berkrespendingsitoe thiean t he
sem conductor chip 16 so that the radiating plate 28 can be adhered to the
plate 24. tmpégbhgf’lﬁhe‘r‘% leastdperave afetReciPatrR haimedeliipad budihe i ng

pl ate 28,‘thoggh,not shown in FIG 1, and they are bonded together via the

adhesi ve. 1RERSAELRYG 11y and, the: SNPPRFAEEL -28” and seni conductor chip 16 may

be adher ed togeLher, uglna, G, SATR FHIESLYSamiconductor device with a

through-hole ventilating air from a space can be manufactured.
In this method, the resin may be provided to avoid the
through-hole.
This method may further comprise a step of adhering a
plate to the film carrier tape on a side on which the wires are
formed and at a position avoiding the semiconductor element,

the plate having plane maintenance strength higher than the



31 MAY 2002 mIn the preSent ‘enbodi ment, the semi conductor chip 16gifs 2002
di sposed between the insulating film 12 and radiating plate 28, both 'siZés
bei ng larger than that of the sem conductor chip 16, and the plate 24 is

pl aced on the periphery of the sem conductor chip 16. And, a space 40 is
partitioned by opposite sides of the ifhsulating film 12 and radiating pl ate
28, outer periphery end sides of the sem conductor chip 16, and end sides

f th | ate 24 t h i de of t ' duct hi Hol 32 [
"nto ¢ ho BRARS B0 it TI T Theti ot I I e 22 e space 40 s
irtight t . I ] i | h

30 1 s heatod aft Srstiid? EhadrrToRssRY, btk ple B St fobn i he
hol es 32-1-11141% ‘ifsogﬁgvi\ﬁ%ﬁ b %P@u%@fﬂ&ﬁlﬂ% %uéﬁvtﬁ@ J@oPéméQ@i&ﬁ&&e“t.
enbodi ment 1's heated in a refTow process in ich the sem conductor device

10 i s MWEREMEGEdF dbvid0 d naemespt i on of cracks in the vicinity of

the space 40 due to expansion of the alir or npisture can be prevented. The
holes 32 are fd@fkdihd R idsti A EsdddtNdf tieRprder®r NeFénion e
rectangul ar device hole 12b, as showmn in FIG 2 . The el ectrodes 18 of the
sem condugtiexe §Bigrchbi dddagelricinon iy ansdrameny winicth hadehef cibheuit

sem conduct or chip, so that the ends 20b of the wires 20 are al so pl aced
al ong eadivardiededct ilsedleabbawe hol e 12b. Therefore, the wires 20 are unapt
to be fornmed at a part of the insulating fil mnear the corners of the
device hole 12b, so that there is no trouble in formng the holes 32 near
the corners . The hole 32 nmay be a triangle or quadrangle ot her than a
circle, and the nunberBRY¥EE @m%&TMi&nﬁEIPM‘FW 3 1 MAY 2002 12 to
four, as shown in FIG 1, it may be npre than or |less than four.

Al ternatively, i Holséko"faelz AP HBGCE 13CREM AR/ e hol e

12b. In this case,  th oles 32 are, fornmed by changi ng the shape of the
corners c?fi“?]eeq}rr c%teh{h% Fi%s.e%e”ﬂﬁ%%%?nemodi nment is constituted as

it al Ty, a1 cd e dht B o Fadd e R (R T Pt ur g

process i%ﬁm]y&i 10 'ﬁ:}@g&p@t'ﬂﬂe ibre process is onmtted. Note that
it is pre errejd“to :‘Ig(;frngﬁ evi ce jF1o _ergfl <%)‘pan_d hol es 32 sinul taneously.

The device hol @b 3 SHAIRY Mda DAY 16h 36 {1fe VGlBoddiMY: i gk thge art, so
that the nunber of steps is not increased even if the holes 32 are punched

out at t &saver timpent jbddition, the formation of the holes 32 may be
performed before or after the sem conductor chip 16 is nounted on the film
carrier tape 3F®ISpacishows lapotheenmbid fichedod2o&r ehéoembddahént dhe

sem conductor chip 16 is nounted on the filmcarrier tape 30 and the epoxy
resin 22 tihe (predent, inventigdies 32 can be prevented frombeing filled with
t he epoxy resin 22. Then, there are executed the processes of bonding the
el ectrodes 18 dtIGhé sbavechfiecyitchrprdmaceriding @ therempodeenkres 20,
adhering the plate 24 to the inpsulating film2112 (filmcarrier tape 30),
provi di nP% R RFESEHsi IENt PR he connection portion between the

sem conduct or ' nd the insulating film212 (filmcarrier tape 30),
punchi ng out ¢ A neb SR, 1 (hee ot et s, S Re o i g
adheri ng ihat 1 . 1 d I ) 3 1 MAY
2002 13 s%ic}lﬁ%%%g %A’tn%e&q%&%gs%%sﬁ%?é%&en @g%l %%%%oﬁﬁ%ggé% C(l:%@ngﬁ%t or
device 1 el=Te t.a4 f j sses.
AIthoughqrtl e préesentdae gaoil mnﬁggaﬁg&g%ﬁ'ﬁ%ﬁ%égdiﬁf\?ﬁ?écﬂlgf%égﬁﬁr

sem condugdwEntciv®p. 16 is nmounted to the side opposite to the side on which
the bunps 14 are forned, a front TAB type may be enpl oyed in which the

sem conductor chip 16 is nounted on the side on which the bunps 14 are
formed. Instead of the insulating tape 12 described above, the B-TAB type
insulating fi|DETAILVED CPESCR] ETION OF I KHE  PREEERRED CEMBODIMERTS he W ri ng
side may be used. Furthernore, a plate-shaped radiating plate 28 is used in
t he enbodi nent Thes pmdfed b embodimenitt efn&hievpkgseatr anvanbionewbkl whi ch
has a ot of fins and does not have a pl ate-shaped configuration may al so
be used. mowppotesemitbed below non hdetaihdvith oreferpree ytomhal so be used
instead of the radiating plate 28. Alternatively, a nenber with an integral
configuration of the radiating plate 28 and plate 24 may al so be used. For
exanpl e, a sem conductor device 100 shown in FIG 3 has an attachnment board
110 with integral configuration of the plate 24 and radiating plate 24
shown in FIG 1. The attachnent board 110 secures the flatness of the
insulating film12 and al so pronotes heat radiation of the sem conductor
chip 16. In the attachnent board 110, a recess 112 is forned in order to
make the attachment board 110 thin in an adhesion part wth the

. . - A~ —— - o A A N o - r



3 1 MAY 2002 14 And, a sericonductor device 200 shown in FIG 4 is3pt oMAYE02
with an attachnment board 210 having functions of the radiating plate 28 as
well as the plate 24 . The attachnent board 210 is concaved so that a part
212 adhered to the insulating film12 and a part 214 adhered to the

sem conductor chip 16 can be manufactuBed integrally. Such attachnent board
210 can be fornmed by bendi ng process using a netal nold. There is shown a

circuit board 1000, on %@i ch is mounted a senm conductor device 1100
fabri cat e SCERIYY HY It S* L PP esent invention in FIG 5. It is common

Pl ot o SR e Ao P ASA  BhESS,
o oo SR EARE R RARH ISR i R R g o

el ectri Caiocfé‘%ﬂﬁﬂéﬂurécg Wiﬁs%ﬁéﬁﬁéﬁé&g%& L CONGUGIRE, devige

descri bed above 1Is provide tur sorb the distortion

caused bypihes Bty & dugipan1di df&riaRedvonNahNEndui $t figg ofi i@ 2, and
sem conductor device, the reliability of the sem conductor device on the

circuit bedrés GRncoanedtuebdctiols 18 BF af serieesdudtoathifacenithar .
Moreover, if wiring connections of the sem conductor device are arranged

suitably,thelbatwsi14. at the tine of connection and thereafter can al so be
inproved. In addition, the nmounting area can be reduced down to that

requi red for bdfle dnispladimg Higlm TReisfodrtained bhiminthring a lwoey dize used,
an electric apparatus can be nade conpact in size. Further, nore nounting
space canfblmsaryies tape B shown ANEIG <8 alnng Mbeddtndat-slashcdinge 3 1
MAY 200T 15 incorporated. As an_electronic instrument having the circuit
board 100¢hen Hee ebodRlayprdpbiiBndf L3RBT et 190%€i hanoh®in FIG 6. By

appl ying the, present invention described. above, |t is als ossi ble to
fggr%/ca?es?ﬁ‘F% UGNt ¢ Eﬁ@c%?%ﬁ}etﬁﬁ ti2 (lse%PEE‘FEaCFPge or
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formed and in which a through-hole is formed; a sem conductor elenent
connect edad GHu iW FES. R. I ated) tRrovighetol@sal AL drmeP bl DAnQst ween

sai d sem conductor elenment and said insulating film and a supporter
adher ed t»0sahbwaedncPnduc2 prthaltedsndn the wires 20 formed on one side
of the insulating film 12. In addition, the bumps 14 are formed
in such a way as to project from the wires 20 to the other side
of the insulating film 12. That is, the bumps 14 project to
the opposite side of the wires 20. This makes a configuration
such that the wires 20 are not exposed to a side on which bumps
14 are formed. Note that the bump 14 is made of solder, for
example, and upper part of the bump is formed to be ball-shaped.
The bump 14 may be formed integrally with solder to the inside
of the through-hole 12a, or otherwise it may be formed in such

a manner that another conductive member is provided at least

in the inside of the through-hole 12a and the bump 14 made of



said insulating filmand said supporter defining at |least a part of a
space, and said space being opened to said through-hole for ventikﬁtjon Y 2002
fromoutside. 2. The sem conductor device as defined in claim1, erelﬁ
said resin is provided to avoid said through hole. 3. The sem conduct or
device as defined in claiml or 2, wheein said supporter accel erates
di ffusion of heat from said sem conductor elenent. 4. The sem conduct or

devi i ned ,i f clai f h | Si ng. I
w th pl e AT oe i L ke A8 tadhEn LR e ReBhe nimet S rendhctide Fengi

of said insylating,film_.adhered_to Lt Ln.sald insulati lm 3
T vy Zo0BTRS ol At Dard Ve cEi sl e e BRvr RRE ARG "L
insulathgkf' o d said supporter are fornmed to be |arger than the contour
of said seniconductor element; and Wierein said space is fornmed in an area

defined by opp%@gﬁ;@;ﬂgé &R/ i&d Rsrbabigg fﬂdrm%wedid&éswpm , outer

peripheral end si ( d sem conductor element, and en I des of said
plate on @ 15 de ,OTanaibeldgeﬁbsoaflMé)rwﬂmm projethe i nesi eRadysd pEe devi ce

as defined in claimé4,

hole 12b. The device hole 12b is used for connecting ends 20b
of the wires 20 and electrodes 18 of the semiconductor chip 16.
That is, on the side of the insulating film 12 where the wires
20 are formed, the semiconductor chi 16 is disposed so that the
electrodes 18 thereof are positioned in the inside of the device
hole 12b, and subsequently the ends 20b of the wires 20 and the
electrodes 18 are bonded together.

Then, a connection portion between the semiconductor chip
16 and the insulating film 12 is sealed by potting of epoxy resin
22. Moreover, the epoxy resin 22 is also applied to the device
hole 12b and the periphery of the semiconductor chip 16.

In addition, in the present embodiment, a plate 24 is
provided on the insulating film 12 on the side opposite to the
bumps 14. The plate 24 is made of copper, stainless steel,
copper alloy or the like, and it has strength capable of
maintaining a planar configuration. The plate 24 is attached
to the wires 20 through an insulating adhesive 26.
Circumventing the semiconductor chip 16, the plate 24 is adhered
to entire surface of one side of the insulating film 12. This
allows the wires 20 to be covered by the insulating adhesive
26 and plate 24 for protection. In particular, the insulating

adhesive 26 serves as a protective layer similar to solder



further conprising external electrodes formed on a first side of said
insulating filmopposite to a second side of said insulating film §n VMA\CQ[][]Z
said wires are fornmed, said external electrodes being connected to said

Wi res through said i nsul ating filmat positions outside of said

sem conductor el enment; wherein said skdi conductor elenment is adhered to

said wires of said insulating filmwth an active surface of said

sem conductor el enent facing said wires; wherein said plate is adhered to

said secdritf e of sald i nsul ating filmat a p03|t|on outS|de of said
sem conductor el% ul%ﬂ:%ng‘?cﬁ'lékﬁ?é %s rgeer to said
sem conduct or erren on a € opposite to sal d ac |ve sur ace and also to

said plat ' lide I mis
adher ed. &%&m%@%hgﬁbg%gsgé% gsdﬁauct or acslﬂel‘}céedq;g gf}%nlgl;dt%n any
one of cla Previdushy Mahen, ¢pet ?ﬂ%%eOfMS%'a(i’x ipasul ating filmand said
supporter are fornedto be Iarger han the contour of said sem conductor

el enent ; whaieidongtdb St Bdmied ao Rl @laempitntaeanfisushtengt fibhoher than
the plane maintenance strength of said insulating filmand i's adhered to

sai d i nswmtwhigH ithe anckesi 2 sare cfoxhed or el enent; and wherein said space
Is formed in an area defined by opposite sides of sai d insulating film and
sai d supporter Postisviqgrenfphdeaplane 2ddedsof psaventsntbentnsi bat ehgnent ,
and end film 12 from being distorted or warped. This ensures uniformity

in height of the bumps 14 to improve planarity thereof, leading

to enhancement in yield of mounting on circuit boards.

The plate 24 may be attached through the insulating
adhesive 26 after resist is provided on the wires 20. This can
prevent inclusion of impurities when the plate 24 is attached.

Further, a radiating plate 28 is adhered to the
semiconductor chip 16 on a side opposite to the surface-mounted
side through a thermal conductive adhesive such as silver paste.

The radiating plate 28 promotes the diffusion of heat from the
semiconductor chip 16, and it can be made of copper alloy,
aluminum or the like. This can improve the heat radiation
property of the semiconductor chip 16. The radiating plate 28
is formed to be larger in size than the semiconductor chip 16
so that the radiating plate 28 can be adhered to the plate 24.
Note that there is adhesive between the plate 24 and radiating
plate 28, though not shown in FIG. 1, and they are bonded together
via the adhesive. Accordingly, the radiating plate 28 and

semiconductor chip 16 may be adhered together using the same

adhesive.



si'des of said supporter on a side of said sem conductor elenent.
sem conduct or device as defined in any one of clains 1 to 6, wherei

a0y 2002

rectangul ar device hole is formed in said insulating film wherein said
wires are forned on said insulating filmavoiding the vicinity of corners

of said
i nsul ati

i nsul ati
bet ween

support er,
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devi ce hol e; and wherein said xihrough-hole is fornmed in said

ng filmin the vicinity of corners of said device hole. 8. A

sen conduct or device conpri sing: [ | qti fil whi W
Formad . soni Lot SFOBPBRLBRETMET ot i SRR S EBULE oF on sai d

S Ik I by (RGN RN ST
41288100 87 4 HYUCLAIH Uil BolRY 'senitidhd i Abhig 14
r g at A58t 0 an | at

e ormn a par a Space, sal I ns

having a p E;h%}fééé’%”ﬂs E%Ge'da&ﬁ%é Béfrirgﬂjeﬂy%fi‘f: el $ M B P Hor

met hod of ma

a sem conductor device conpris

portion
m and
ng film
9. A

ng the steps of: preparing

a filmcaifigene.apRnAavh Nepaté &0 i PRAKLGR ibRled bPNdpBokhteughadsl & ot her

t han sai

d device hol e;
the insulating film 12 and radiating plate 28, outer periphery

end sides of the semiconductor chip 16, and end sides of the
plate 24 on the side of the semiconductor chip 16.

Holes 32 opening into the space 40 are formed in the
insulating film 12. The space 40 is airtight except for the
holes 32, and when the air or moisture in the space 40 is heated
and expanded, the air or moisture can be exhausted from the holes
32. Therefore, even if the semiconductor device 10 of the
present embodiment is heated in a reflow process in which the
semiconductor device 10 is mounted on a circuit board,
generation of cracks in the vicinity of the space 40 due to
expansion of the air or moisture can be prevented.

The holes 32 are formed in the insulating film 12 near
the corners of the rectangular device hole 12b, as shown in FIG.
2. The electrodes 18 of the semiconductor chip 16 are generally
placed along each side of the semiconductor chip, so that the
ends 20b of the wires 20 are also placed along each side of the
device hole 12b. Therefore, the wires 20 are unapt to be formed
at a part of the insulating film near the corners of the device
hole 12b, so that there is no trouble in forming the holes 32
near the corners. The hole 32 may be a triangle or quadrangle

other than a circle, and the number of the holes 32 is not limited



connecting a semiconductor’ el enent to said wires; providing a resinin a
connection portion between said sem conduct or el enent and sai d fi13m cMAY i 2002
tape; stanping out fromsaid filmcarrier tape an insulating filmlarger in
size than said sem conductor elenent; and adhering a supporter larger in
size than said sem conductor elenent tt@ said sem conductor el enent,

allowi ng a space to be defined at a position corresponding to said

through-hole, at |eas art _of sg id. grace bei n |ned b
i nsul at i nﬁof#cf"}ﬁ’ar?c? $ °d’"£ 8& L NS éegs fhan

o avor d Eafh ¢ Scmaaicoa‘%eeflfeﬁhﬁ%&@ %%%ax!)@ %Sﬂﬁé%r&%%%m ikhng &
sem Condt@ﬂ@rdéi%ec % @%5' neth i¢h{d ¥abe) Bhelfo1loldddres 2oRAICH BY @ Step

of adhering a plate 0 sai mcarrier tape on a side on mh safd wires

are fornmegy nﬁﬂ%ﬁ% £n@0shi Q”of‘@hé"@&rﬁé%&’ éfntﬁenééﬂeé ﬁbfaerﬁb sai d

pl at e havi e nalnte ance strength hi gher than the plane nai ntenance

strength of saifhd pyésntNembbl Ment- ls%ahs%wthtegaégl d¥scMiiHEa above
sem conductor device as defined in any one of clains 1 to 8 is nounted. 13.

An el ect r gnd Cit HShaniEadt Whi sl Meshéd Cwilli be b@ésdr fbedebédsd.i n claim 12,
.A.An. AS[ e. Ae. Al 3e. Aly. AHF. Ay. A@ . A. AQ/ Ay. A" R ALS. AL, Y(. Af. A95
A'y. ALl . AL! | r lpkeBXCly, a film carrier tape 30 of FIG. 2 is formed.

As the manufacturing process is well-known, the explanation of
the process is omitted. Note that it is preferred to form the
device hole 12b and holes 32 simultaneously. The device hole
12b is formed by punching, as is well known in the art, so that
the number of steps is not increased even if the holes 32 are
punched out at the same time. 1In addition, the formation of
the holes 32 may be performed before or after the semiconductor
chip 16 is mounted on the film carrier tape 30. Specifically,
when the holes 32 are formed after the semiconductor chip 16
is mounted on the film carrier tape 30 and the epoxy resin 22
is provided, the holes 32 can be prevented from being filled
with the epoxy resin 22.

Then, there are executed the processes of bonding the
electrodes 18 of the semiconductor chip 16 to the ends 20b of
the wires 20, adhering the plate 24 to the insulating film 12
(film carrier tape 30), providing the epoxy resin 22 in the
connection portion between the semiconductor chip 16 and the
insulating film 12 (film carrier tape 30), punching out the
insulating film 12 from the film carrier tape 30, and adhering

the radiating plate 28 to the semiconductor chip 16. The
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plate-shaped configuration may also be used. A support member
with no heat radiation property may also be used instead of the
radiating plate 28.

Alternatively, a member with an integral configuration
of the radiating plate 28 and plate 24 may also be used. For
example, a semiconductor device 100 shown in FIG. 3 has an
attachment board 110 with integral configuration of the plate
24 and radiating plate 24 shown in FIG. 1. The attachment board
110 secures the flatness of the insulating film 12 and also
promotes heat radiation of the semiconductor chip 16. 1In the
attachment board 110, a recess 112 is formed in order to make
the attachment board 110 thin in an adhesion part with the

semiconductor chip 16. The recess 112 can be formed by etching.
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provided with an attachment board 210 having functions of the
radiating plate 28 as well as the plate 24. The attachment board
210 is concaved so that a part 212 adhered to the insulating
film 12 and a part 214 adhered to the semiconductor chip 16 can
be manufactured integrally. Such attachment board 210 can be
formed by bending process using a metal mold.

There is shown a circuit board 1000 on which is mounted
a semiconductor device 1100 fabricated according to the present
invention in FIG. 5. It is common practice to use a circuit
board made of organic resin such as a glass epoxy resin, for
example. On a circuit board, wiring patterns made of copper or
the like are formed to form desired circuits, and bumps of a
semiconductor device are physically connected with the wiring
patterns to provide electrical conductivity. 1In this case, if
the semiconductor device described above is provided with a
structure to absorb the distortion caused by thermal expansion
difference with the outside of the semiconductor device, the
reliability of the semiconductor device on the circuit board
can be ensured at the time of connection and thereafter.
Moreover, if wiring connections of the semiconductor device are
arranged suitably, reliability at the time of connection and
thereafter can also be improved. Inaddition, themountingarea
can be reduced down to that required for bare-chip mounting.
Therefore, if this circuit board is used, an electric apparatus
can be made compact in size. Further, more mounting space can

be secured in the same area, so that more functions can be
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As an electronic instrument having the circuit board 1000,
a notebook type personal computer 1200 is shown in FIG. 6.

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

varistors, variable resistors, and fuses.
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1. A semiconductor device comprising:

an insulating film on which wires are formed and in which
a through-hole is formed;

a semiconductor element connected to said wires;

a resin provided in a connection portion between said
semiconductor element and said insulating film; and

a supporter adhered to said semiconductor element,

said insulating film and said supporter defining at least
a part of a space, and said space being opened to said

through-hole for ventilation from outside.

2. The semiconductor device as defined in claim 1,
wherein said resin is provided to avoid said through-

hole.

3. The semiconductor device as defined in claim 1 or
2,
wherein said supporter accelerates diffusion of heat from

said semiconductor element.

4. The semiconductor device as defined in any one of
claims 1 to 3,

further comprising a plate with plane maintenance
strength higher than the plane maintenance strength of said

insulating film, adhered to a position in said insulating film
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semiconductor element; and

wherein said space is formed in an area defined by
opposite sides of said insulating film and said supporter, outer
peripheral end sides of said semiconductor element, and end

sides of said plate on a side of said semiconductor element.

5. The semiconductor device as defined in claim 4,

further comprising external electrodes formed on a first
side of said insulating film opposite to a second side of said
insulating film on which said wires are formed, said external
electrodes being connected to said wires through said
insulating film at positions outside of said semiconductor
element;

wherein said semiconductor element is adhered to said
wires of said insulating film with an active surface of said
semiconductor element facing said wires;

wherein said plate is adhered to said second side of said
insulating film at a position outside of said semiconductor
element; and

wherein said supporter is adhered to said semiconductor
element on a side opposite to said active surface and also to
said plate on a side opposite to a side to which said insulating

film is adhered.
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wherein contours of said insulating film and said
supporter are formed to be larger than the contour of said
semiconductor element;

wherein said supporter has plane maintenance strength
higher than the plane maintenance strength of said insulating
film and is adhered to said insulating film and said
semiconductor element; and

wherein said space is formed in an area defined by
opposite sides of said insulating film and said supporter, outer
peripheral end sides of said semiconductor element, and end

sides of said supporter on a side of said semiconductor element.

7. The semiconductor device as defined in any one of
claims 1 to 6,

wherein a rectangular device hole is formed in said
insulating film;

wherein said wires are formed on said insulating film
avoiding the vicinity of corners of said device hole; and

wherein said through-hole is formed in said insulating

film in the vicinity of corners of said device hole.

8. A semiconductor device comprising:
an insulating film on which wire are formed;
a semiconductor element connected to said wires and

mounted on said insulating film;
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said insulating film having a portion allowing

ventilation into said space from outside.

9. A method of making a semiconductor device
comprising the steps of:

preparing a filmcarrier tape having wires, a device hole,
and a through-hole other than said device hole;

connecting a semiconductor element to said wires;

providing a resin in a connection portion between said
semiconductor element and said film carrier tape;

stamping out from said film carrier tape an insulating
film larger in size than said semiconductor element; and

adhering a supporter larger in size than said
semiconductor element to said semiconductor element, allowing
a space to be defined at a position corresponding to said
through-hole, at least a part of said space being defined by

said insulating film and said supporter.

10. The method of making a semiconductor device as
defined in claim 9,
wherein said resin is provided to avoid said through-

hole.
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carrier tape on a side on which said wires are formed and at
a position avoiding said semiconductor element,

said plate having plane maintenance strength higher than

the plane maintenance strength of said insulating film.

12. A circuit board on which a semiconductor device as

defined in any one of claims 1 to 8 is mounted.

13. An electronic instrument which has a circuit board

as defined in claim 12.



