;e3e8zJ8W 6TIMS, 1 ~ fl,:;: LJJ2 TITLE OF THE | NVENTI ON Met hod of Coati ng
Sem conductor Wafer Wth Resin and Mol d Used Therefor BACKGROUND OF THE
INVENTION 5 Field of the Invention The present invention relates to methods
of coating a sem conductor wafer with resin for coating a surfa}c of ,he
sem conductor having a solder bunp (a protruding el ectrode) or 't e 11ke
with resin and an inproved nmold therefor. 10 Description of the Background
Art Conventionally, a soft and breakabl e bunp is protected and reinforced

by coating a surface of a sem conductor chip having a bunp Wtw
exanple in a chip size package (CSP). The operation of coatl ng Im mmlmlmm
with the resin is perforned at the stage of manufacturin "166166*

sem conductor wafer (at a wafer |level). For exanple) usi ng a m)l d fo
coati ng w tTITEBI QOFSARINVENTIONSA and 8B) the surface having a burrp of

th ' duct f i t . : i Ny t ed
wafer . Then ¢ neielBpRof etk Srmroondsi 1ate: SRR HES shaRuBIf ORsH o
chi ps. 20 NBhexefprem fically) the nold shovvn in Figs. 8A and 8B has an upper

nol d 81 andga pposed. A film 83 for exposing a
bump (for preven ng algdalizq\f]{—“E el ng covered with resin) is applied onto

t he nmoddi ngledmﬁéheénvmipen nold 81. Lower nold 82 is provided with a

cavity 85 for re | " bunp
25 88 is supplie h@ settgﬁde;lltfteftﬁlfrgpaes%%&?{agg%ggbaﬁ&ﬁ o seitich ificd

vity 85)
bot t om rrenbwefeww r%méolacwm%sm 9(98\Piftt egsmmﬁrt@c\t@rahawa @Sﬁﬁ%s in

fitting hol pulp (aAsrothedihg élebtir6de)Bd tHel like &ath $esdAnid®an iMprbeedBldling
surface of H@ﬁefo&ml d 81, and sem conductor wafer 84 is set in cavity 85

withits 30 ce with the bunp facing upward. Thereafter, a required
amouni0of rBeseriptiverof she BhckgreoupdlAred onto the surface with the bunp,

covity 85 i o neal ol Pafitnfly, SfuaAERGAQRE By MiRdcaR A T D 00 1T
8B, bottom rainfrace@ by cabtimg avsutfaceof e sethicenduatarf ehlpsham@ untrewating
moved Upwafﬂés% 'f%)&%%\éhg&ie%ﬁaaﬁ #%pﬁ&@aé @ds]?‘gceﬂﬂf xaRidiPo 8 ak ggbutted

agai nst fil east _the er 84 W t
bunp is coatReichiprwithrberxesimis nenfarmed at shp stagesf BANBAHUDRE Mat i s

abutt 1mg ag@ém&bnﬂuhm&ﬁaﬁﬂ(ﬁc he\aﬂfemgexeélye of the bunp) is exposed from
resin (i.e.) not,in contact with fﬁ@% on,the s rfaceﬁﬁoated thoresin

(the surface wi thot AEIHR )u%pg,aexglo aFtoéam\ﬁa‘F’ 1 1651y ghowyinFigs. 88 ever |
the nelted aedi8B ethbesmfai:edathgta/\bmpfoftthersgnhodmdt&&oamhf&ﬂlsmnattem rrenber

87 lid

57 2 o1 L GPEEAh DGR PHLES L ORAEY Warl DB B bkl DRRAISR00

As a resultCuftllﬂéota%ﬁlmblﬁupiflﬁﬁnt%t%@lmst frequently be renoved, thereby
decr eggi ng prOdUde\é's&J)échc ?Stms, f248 8Howal 18l F3. 8ASatBBNeds aﬁliﬁﬁ)e@

sliding probl e&& rev lﬁ%# %gb@gg%ﬁi%g Sn%;rﬁ gg re@g{lﬁsglggarea n

in the cavilty
agai nst filbufhp ok peasuerrtﬁig/awmpcﬁmm biehreg cesired with trbsin) ¢eapplibdomt6d

camor be VSRl S o RIA LB 5 BT bl NS ERIGY ALY e
SUMVARY OF Oavty BYEDITIen coating in wh1ch a semiconductor wafer 84 with a bump
25 88 is supplied and set, a fitting hole 86 including cavity 85, and a bottom
member 87 defining a bottom of cavity 85 which vertically moves in fitting
hole 86.
As shown in Fig. 8A, film 83 is applied to the molding surface of
upper mold 81, and semiconductor wafer 84 is set in cavity 85 with its
30 surface with the bump facing upward. Thereafter, a required amount of
resin material 89 is supplied onto the surface with the bump, upper and
lower molds 81, 82 are closed together, and resin material 89 in cavity 85 is
heated to melt.
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One object of the present invention is to provide a nethod of coating a
sem conductor wafer with resin for increasing productivity of a resincoated
wafer, and to provide a nold used therefor. 25 Another object of the
present invention is to provide a nmethod of coating a seni condudBdkCwdliler
with resin for ensuring a resin-coated wafer with high quality and
reliability, and to provide a nold used therefor. In the nethod of coating
a sem conductor wafer with resin according to the present invention with
whi ch the above nentioned objects are 30 achieved, first, a sem conduct or
wafer with its surface having a bunp facing upward is placed in a
prescribed position on the bottom surface of the cavity provided on a
nol di ng surface of one part of the nold (one nold) for resin coating. The

nol d has two par ias SRseid T 'SBJ 54t AGREMBEE 8‘72alon]g »31@3 A%nﬁcaﬂgacmposed

Thereafter red r es

filmfor exﬁ’@gﬁhggrﬂx%c &%Wﬁ%n‘ﬁr‘%gﬁ' Pgwégélo ’é’dCfB’HW)Sé ?ﬂ)ﬁ?ﬂw g‘esurface of
tlhe 0& hter pbeﬁtdlﬁg eféifg@ ofblugh BBQS Qbheﬂedﬁzﬁhst Hmtem S ﬁﬁﬁteet)l?lteh@t ey ds a{ﬁ
cl osed together e lesk ed to ne cavi e
Fim s pocbughustte plivatrcb stift ME b & SRtbdonch e joHp" L Thtec B0

menber 5pr ovpdﬂnlom)lof bhmp”rﬁsdhagmabdtamg afainisée fibimh®3 (thel ldadisxg ecrmoﬁtﬂlm film
i but t d

b the. cavi PEDSs sl DRI *hol BF MR Wik REHTh tHe3R0EIRE, Test 1
bunp of thecmeﬂcmthutesm (thafsenface withtthd buimp) efessin-coatedrwafes Erﬁe,tmod of

coating theg aQ'ﬁ‘E}r ggnductor wafer with resin, preferably, the cavrty i's
t

provi ded in ower nold and the pressing nenper is rovr e upper
mol d. Further) t KOWevenh Hipmplted mopupertars assaih peiwean Biteg pfre ¢ on the

[rﬁl di ng sur baetenPin dniigerl®P &4 slﬂmd di@ﬁ@i)@ﬂ@lg?g@dtﬁh%xé?ovﬁ‘mg]ﬂebﬁﬂ met hod,
e ressin V| de no | Surt ac e u er
Mo SO L VR S Sy lérrauﬁﬁ@ it dfia Eay: oieR pregitis Rotlodb cr Phol o ar e

not brought memberx®nfenh shididg.t h&s aassaltpthd hesindhiredntheigaphaastise of the

convent onap P Eoeh e B4R d, MBeotb L PPN ERBRRERL AR bR or s on o

t he pressi nglafel‘rﬂ@r is 20 avoi ded. Therefore) when the resin-coated wafer

is fogged with t@%ﬂt}?éld'sﬁgh%délf‘dlﬁé pEBBeEW 11cﬁ%hto|i'% éﬁbﬂen(tmt in
contact fromthe resin) by, abuttiRg E ma arng b gedg
the bunp of Drrﬁeugerﬁncf&rd@érrbmmﬁerv% as&w&qnwwn er Bilowhetsh vvafer

is incr easedamﬂdt Be hbﬁtﬂéd(‘e(g’rhﬁﬁst ﬁ\hﬁ@B it dn thitedin bapardd iryt}ﬁmeshel IIabt}tht y is
provi ded. 25 Pr fer i,S coated wth resin while

fera 0Q
i 1t ai i ngCRT RGLE Eifanaia) bgae 18 BrLepal B e m oA T o e s,
formation oiemnraﬂmted wixfé]e(resmecqatedrc ny wrtht}hrghrmlrtymdmhakshbmmr ng the
surfagg W tﬁo rr‘{t)l gﬁ of the sem conductor wafer) is efficiently prevented.
In a pref erred e nent of the nethod of coating the ~0 sem conduct or
waf er with PAEYIMAR EﬂYENrWron) in the filmapplying step, the

filmis attract e@)ﬂé)oﬂi @@t oL@ R@sen irneRtivh 1518 poPRle aeidthed of deatinkd,
nd. avoi de n the step of

Suppl vi ng + RS et st ot ke Posip X ufcrgpripe nigduchiity of a3y
coated wafer, and to provide a mold used therefor.

25 Another object of the present invention is to provide a method of
coating a semiconductor wafer with resin for ensuring a resin-coated wafer
with high quality and reliability, and to provide a mold used therefor.

In the method of coating a semiconductor wafer with resin according
to the present invention with which the above mentioned objects are

30 achieved, first, a semiconductor wafer with its surface having a bump
facing upward is placed in a prescribed position on the bottom surface of
the cavity provided on a molding surface of one part of the mold (one mold)

for resin coating. The mold has two parts whose molding surfaces are



the sem conductor wafer is adsorbed to the bottom surface of the cavity, so
that the sem conductor wafer is surely and stably fixed. |In another
preferred enbodi nent of the method of coating the sem conductor wafer with
resin according to the present invention) in the 5 step of closinb3dhE 2002
upper and lower nolds of the nold together, at |least the cavity is brought
into the prescribed vacuum condition. The vacuumis drawn with the upper
and lower nolds half closed (not conpletely closed) with a prescribed space
t herebetween. The nold for resin coating of the present invention which is
applied 10 to the above described nethod of coating the sem conductor wafer
wWth resin includes: a stationary nold and a novabl e nold arranged such

t hat nol di ng surfaces thereof are opposed; a cavity provided in the nolding

surface of ogne | d;wa. heating device heating to nelt th r.es'ln in.f he
cavity: a fPRRSdy  aiaerRstpnraTiks Canidul i redn S oniled i i ace. of
the 15 ot heandw flmédnrd eappsinghadumpiiem pesivi id egpdiedtdudo at meldimgl d f or

ing the,fd ' the, , bly, th
i a o roSifabEbf O Bittert i of thd MAIHEF St O 520 Uil gTafe, Y, v, 11
devi ce for meldsane alosgdddgetber agdithe reant chedtaditngnelban ghegawityt he

sem cogpduct ew l;ace. it : . v‘?@' Md - Such a
hor i zoﬁt al I?hggl E}%‘flﬁﬁlg lgggfg%da{%age %‘ﬁéem‘zt'tf? :ééglf aeéf*r}glef(%e u%xof t he
waf er to bePrRsEIn®meamber prgvided andhemelding snelace ohtheptharimald, sothrtkness
Iof é he wen(‘]I ethe Phgﬁisra%ﬁittéda éiafsf itlhéﬂé‘aﬁlingfeﬂ'géi{)ﬁﬂﬁé bubfh tﬁbﬂiéf esviggahast the
eading e 0 e . _The foregai a r obj.ec eat ur es,
aspectg angﬁh‘ﬂi‘}%ﬁﬁ’fléﬁgg‘gp&lav% 16 & #&@ﬁ?ugﬂ&ﬁﬁgﬁ% }F‘FS%BE&HE% re
appar ent frhavidgtiobimy ofthdetemicenidaetst mafer tncazfted mdtlpresant i nventi on
when ken in cogj I i [ [ awl : DESCRI PTI ON
OF THED DRAW NGS E‘é@gﬂ‘%ﬂgﬁfﬁ?%&ﬁ?é%@?%gﬁﬁg%% | éﬁlala’w\g‘?‘g&éth;%gfﬁati cal ly
showi ng a 3preferablyothe cavityis proveded omthe lovervaokt andithenaessingccor ding to
a first e”bﬂfEn'iF&t'sé’éro%‘&e@&?%ﬁé‘hgk@i’%ﬁlﬂp”Fu&ﬁ?&??ﬁé AehYarlggeephe 1ol d

in open and cl ose [ates; Figs, and 2B are crpss sectional Vviews
schemat i cal FUSESARM At ofzthe filn snéﬂﬁ;mgdmg 5%@#@1 0§ bhe upRer ﬁb‘ﬂg-

sen conduct or wapeeorihB th ¢hé Abaee desirited Methed, fthegiresstbgdhember@é t he
pr eseE% [ nverjtl.ﬁné1 re eCtLd\ﬁel y. S owoﬁghstat es'r?lb‘ﬂ Wi 8&/561 filmis abutted
hgai ndb a | BERHIAGA aRRiegRoldinE syHRee o 48 hPeE mald: SPARAP &TeSTRE n whi ch
t he nol ds amemloér ahdtbd madaihsurfape of the npgenmobdbee nobbesuglst indpar at ed
fromthe nold:;.Ei iL.al: i i, .
St cal TotaRk dith Bk 26k 3 B0 BREL kBin U s BEHORBL 14} ifpsing |

Fi gs. 1B anthebumibsspBeus.idleyroblam asgociated withahe copysntisnal asegusedens

schemati cal by tRBQUEIREd Redifl dMbANEAheGORIA S D 0RtSEBY ﬁ?@ﬁi‘@ésﬁ% yedrehe@fzcor di ng
to a cond e%ggl t of the Exr]eﬁen't | nventcllon, (g;@e‘ctl ve how ng a
posi t £8nal REPIGeAondMeselsge sk Rn dhe Tpsinapted P EHONRIS WHBIYe as wel | as
the fil mhadlw&ﬂg}edgblbfth@lbalmmkpioseﬂi fyom tha wweih Gbtdhaeoatassremcthieonal
vi ews schenati.c Yy :Show thhe 15 no of the sem conduct or er
necordi gt BEuREby AL ANe e il Attt the leddiBe R ERAY BRI PEUEL 1 v
showi ng st asemidomdaickhweéesi productipty vethearesin-nosfeidcmatervaducneased dr awn
into a cavi b¥q9f rddIg-c0Rt&H wafer with high quality and reliability is provided.
25 Preferably, the semiconductor wafer is coated with resin while
maintaining at least the cavity in a prescribed vacuum condition. Thus,
formation of voids or defective portions in the resin, which is coating the
surface with the bump of the semiconductor wafer, is efficiently prevented.
In a preferred embodiment of the method of coating the
30 semiconductor wafer with resin of the present invention, in the film
applying step, the film is attracted to the molding surface of the upper mold
of the mold, rumples are effectively smoothed out and avoided.
Further, in the step of supplying the semiconductor wafer, preferably,
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Figs. GA and GB are cross sectional views schematically show ng the 20 nold
of the sem conductor wafer according to the second enbodi nent of the
present invention, respectively showing states in which a filmis!3dk{t/6l
dgai nst a | eadi ng edge of the sem conductor wafer and in which the nolds of
the nmold is opened and a resin-coated wafer is separated fromthe nol d;

Fig. "IAis a noldial side view schematically showi ng the resin-coated 25
wafer, Fig. 7B is a bottomview schematically show ng the resin-coated
wafer shown in Fig. '1A, and Fig. 7Cis a cross sectional view
schematically showing a resin-coated chip obtained by cutting the
resin-coated wafer; Figs. 8A and 8B are cross sectional views schematically
showi ng a 30 conventional nold for resin coating. DESCRI PTION OF THE

PREFERRED i 1. i t ] . i .of _th
present i n\lf{(;{%t%l%ﬁﬁ VNVI}; ﬁpgtnogs‘%lae@g? .Q%Iéig& vq\%te tdhl\ke’\rq%lfe eﬂrb z%iriérstﬁ %fag‘lggg%giggﬁg’ ”TE °
Referring fthajtthesemigendugtonmpfenis surpdy andfstably fixedent embodi nent

i ncludes a statigNanh¥thRserdRbd elbdifhet of the methblifefCohflfig thertical ly
novabl e | ower nold 2 Opp&%;d to upper nold 1. Provided in a noldi surface
Wakey

of |ower nofeniEopdugter veith gesineaGeRr @iggt tordd einreRpRchvARSOm:, dbhBBict or
\r/]vaf er 5tt Eav%ﬁeg oetfcbwmg the RIpLE la)iﬂdggmh-gﬁblrd@;w)chalmcﬂdn-{cog@mr%t lledsbehéur face
aving the bu cing,upward. A5 resiin nmaterial .. or.exanple i.n a
powtier or - PR PR ettt o tRehER T YO Falifond” T AR 4
Er escri bedfdmvn;\ﬁmhmhehﬁp@es lamfdalﬁeve@fmb]:cdel}vﬂf-e?sbd‘(h@tgcdiﬁplwﬁﬂp cgdﬂsddl)t(% .
ottomsurface of cavihty, 5. Further. a film7 for exposing the bunp (a film
for preventW#’Sl %Pée?céﬁdnﬂ)aéﬁ&@eb&éttwgeguW frombeing in contact with
resin) is appli e€themadifor resnmoatinggoftinefmesent invepsronnwhithlis dypdied nol d 1
has ayjgr essj BN p i . wite face)
corr eé(gondi tnog‘g}t 0 a1 ;h%%gwg%BCrQSﬂO?(? %’%t@g\t’fe}% C%Dnﬁlgg H&E@?} Vi egve H¥ rom
above, and ¥Siineludesya sitionarygnadcradirgrroablgrmolh airaneed snehithgt
Er eig I ng {rpﬂit@iﬁlﬁn%.sxﬁﬁ&rsctheﬁédf_,ar\eﬁbgﬁbo]?écli%s@s%mgty@g&?ae%in%hém\agluﬁlgﬂ %/ rrgyed
y vertical vin chani sm y .i s, abu agai ns e leading
etige of bunfiifade i S thaliss Beatigedesissheating & Bt fiefe8n tRdbeaaviT n
cavity 5 t ha figphfoliedxpoginghuumperhichnisexygdipidnen tHoe mobdinganudacabfaithe
protrysi on) f | jxing. £k | di f f the
o d 15 or o3t bl dS 38 BRsADtk HloBA pldida b8 hBOR SO SAR |
| ower ol d) thet filagayng. thasdtiamsnrfaceradithe wetitet ween ol di ng surfaces of
upper and | over pRifdsablyafith fdld £6) RMAdo AL s ALY P YPEvidRA Gith s2nd 2
t oget her, ai;c\)/r unpl e é)‘{, frlm7 can efficrently ae spoot hed out or avoi ded.
Thus, film0Kizentadly.adiysting devicholon hestaoniells agjustns the ﬁ‘ﬁ'{)‘glﬁe AN S wer
mol ds 1, 2 tlid benip éfthe semiconductor device place on the bottom surface of the
20 cavity. Such a horizontally adjusting device allows the surface having the
bump of the wafer to be horizontally adjusted even if there is a variation in
thickness of the wafer. As a result, the film can efficiently be abutted
against the leading edge of the bump.
The foregoing and other objects, features, aspects and advantages of
25 the present invention will become more apparent from the following
detailed description of the present invention when taken in conjunction
with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B are cross sectional views schematically showing a
30 mold for coating a semiconductor wafer with resin according to a first
embodiment of the present invention, respectively showing the mold in
open and closed states;

Figs. 2A and 2B are cross sectional views schematically showing the



25 runple. A heater 15 for heating the tenperature of the resin up to a
setting tenperature is provided in the nold of the present enbodi nent.

Thus, resin material Gin cavity 5 can be heated to nelt. An ogalﬂ

related to the nold of the present enbodi nent having 30 the ab éescrl bed
structure is as follows. As shown in Fig. IA first, film7 is applied to
the nol ding surface of upper nold 1. Sem conductor wafer 4 is set in a
prescri bed position on the bottom surface of cavity 5 with its surface

havi ng the bunp facing upward. Thereafter, resin material Gis -G ~ ~ arc
zo02 supplied by a required amount on the surface with bunp 3. Then, as
shown in Figs. 1B and 3A, upper and lower nolds 1 and 2 are cl osed
together. Film7 can be retained and fi xed between the nol ding surfaces of
the nmolds b [ rt is 5
heated to X’i‘mgﬁ QQPB %e(}ﬂﬁcégdu@@g vg%%![ %L@ﬁtrg'glha&fg dlﬂgccgéh%ﬁ}%gs i ng
menber 8 |sqmb@%mm:gﬁlthsmxewtrmwanhgnsmwac@vdw showengratatesiniwhichvi ty 5

2 and sroot i o‘a%‘%Thud@@F‘g*%q%%dlg Nk af‘b‘.hﬁl‘gﬁ°f‘ﬁﬁe%ﬁﬁ§&9dﬁ&3f° “or
bunp 3 and avalgr gndsiay eBldearenalgps tq&?«tbwean@hﬁrﬁﬁnm%e@ 5 by

a presy Ng Rexfeehs §eﬁ§1ra%@h(;mltmﬁomt the time) at least the |eading edge

of bunp 3 is pre fr ein into c ntact th the resin

because of film Rﬁéﬁéﬁ%]g@lﬁ%@ég‘@ﬁ ‘Wﬁﬁﬁ%‘im W@V"ér “ﬁﬁrg”é@géfs and

snmoot hes outshbwlﬂg in edfl Aigenediit pai portigneof thenwbld shiswd ihdigs.| 1B and n

addi tion, tfz%m esl n 15 |s tightly encapsulated in cavity 5 as cavity 5 1is
[

seal ed by fi TESPRGIVelYsot ed that as pressi ng nenber 8 produces the runple
avoi di ng functl orF1gad4Afahdc4Bcaﬁefcid>smskptienghgiem\gs gobrein atically Slowieggagi ng

and {136 19 ShbRR by LBafRk SSERBANLL PR lth BUSY 81 oRLO K oAy

engaglng por I on t1c e surely
avoi ding a ﬁbe@lgﬁier@ mthmn,?xesmehv Yrséwlrlécﬁ nwﬁnnabrelatlﬁﬁslm el apsed

for curing, Hé%%én%“ﬁhdl%‘ﬁﬁra g&h%nﬂducemawsfei%awan% the ARPWAhefedtd. 2B,
W th resin- ated elg1,12 being applied to film7 between the upper and

| ower nol ds Mﬂ?eﬁéﬁ the nol d according to the present embodi nent which
25 operate as des,hgsb&ﬁla&ldOWB,aléesos”s-mabﬁdl vizfaey schni i qillydslneing thizout

pr ovi glf5ng a Iﬁélddéfnc%e S%%lﬁ(?l?du&Ol QWAtEr %Ao@%&x dth%%ec%n?%dd}%&&e f tﬁﬁd' ng

edge bunp on wafer romresin he problrem w
nel ted resi presemtrinvgntioa, s¢smt1geb'cﬁhqvangae$atas mh‘e u:lnsreesm ig $epplied

convent i onalyf fn ihid@l wgeaagpls & v LERUA Eavi gmﬂ ¢ bl of the resin 30
coated wafer 1s increa he resin-co r W { qual ity and
reliability can BeégadiapsdpB are cross sectional views sc ematlcally squmg lhe
mold of the semiconductor wafer according to the second embodiment of the
20 present invention, respectively showing states in which a film is abutted
against a leading edge of the semiconductor wafer and in which the molds
of the mold is opened and a resin-coated wafer is separated from the mold,;
Fig. 7A is a moldial side view schematically showing the resin-coated
wafer, Fig. 7B is a bottom view schematically showing the resin-coated
25 wafer shown in Fig. 7A, and Fig. 7C is a cross sectional view schematically
showing a resin-coated chip obtained by cutting the resin-coated wafer;
Figs. 8A and 8B are cross sectional views schematically showing a
conventional mold for resin coating.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
30 First Embodiment
Now, the first embodiment of the present invention will be described
with reference to Figs. 1A and 1B. Referring first to Figs. 1A and 1B, a

mold of the present embodiment includes a stationary upper mold 1, and a
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In the above descri bed enbodi nent, when the surface having bunp 3 of

sem conductor wafer 4 is coated mnth resin by applying a pressug [@g

1 3 DF C 2002 the resin through film7 by pressing nenber 8, a gr |bed
vacuumis drawn at |least into cavity 5 and the surface with bunp 3 of

sem conductor wafer 4 is coated with resin. In this case, formation of

voi ds and defective portions in resin 11 coating the surface with bunp 3 of
sem conductor 5 wafer 4 can efficiently be avoided. Further) in the above
descri bed enbodi nent, there may be a variation in thickness of

sem conductor wafer 4. In such a case) the surface having bunp 3 of

sem conduct or wafer 4 placed on the bottom surface of cavity 5 may be
inclined rather than horizontal. Thus, a 10 horizontally adjusting device

may be proeY&%fkaﬁI&' mid9 bFeol%Ra'x'rMolGﬂ?% ‘d@%bsﬂ%ﬁ E@ﬁ&r@%?ﬁhav' ng the bump by

appropriately noving t e bottom a horizontally
adj usting devi cePregdedangpmeldingsuriace W@tgnqld%ﬁo@ﬁawta@ef@pea@h

havi ng an laretthtgeﬁa wlt:l@@esetﬁﬁaﬁaﬁ&oslwﬁaﬁq)haﬂﬁ 3 BEmpofal &H@dmgurface

respectlve ne.,and.the ot her end a_.cyl er-likesha

enpl oyed. algae);?flwét@ wigh e?rulﬁﬁwa% @ﬁd%‘}ﬁ@fa%‘gt‘ﬁéw@ Botal y
menbor 23 mndﬂin?m”‘”'fmm”‘fﬁ?% ot Rt e e e 6 22
and 23 aboul? 1&%5?1‘ %g”gﬂr;awe@ﬁlfﬁé@f}:&ﬂ!ﬁ%%éw%eelf BeF At om

above. One hav fimmohithedotinbensfa?2@ odindvi2 bar e sui t abl rotated b
ot ng mechan B A% 608 £ray (& AN ELOL B threcShecl gl
i nclined nenbers % and are sul @g § rota % lt Bang nechanism 24 to
i ncline theleadingedgeof tee buing fivim peBrgier ¢coritagt Wa;th veshin ais| a;pn:ltthmmong

devi cgp21 tﬂlé"ﬁfoﬂ&l‘i’x@é{ﬂfﬁ{ce’s@ftu Lﬁﬁ)‘é&'}ﬂrfd‘fh%é

1%}151[5‘1 I%‘dlci ch
sem conduct or Accor dj can e ({)I cl ent be ab te
agai nst themleé‘mﬁlr@“é éR}’Iesﬁt‘}lgpS‘Q @e WW@ puz,,ﬁac@rcoglesppnaglgﬁﬁ ed

th?g t1 ape{ h@bh? emchanymﬂbmrmbm mmm@rﬂa@“;elaﬁtlbfxsab?@ ﬁﬁabaer 8 of upper
nmo rat her n re s ica or. exampl,e, 1 aper
ol ate mechatrifedt adush et i ool vER R e fumep g ey 8%
inclining the prAssomigngly; frden pfespimesmientherehizedo8nwactlyt inaved byl S

paral gl tovéﬁf‘caiw &%Q&gﬂﬂl" cﬂ%gisjﬁ?g ﬁ:’fzgt s ?g%n gfag%m the lg gﬁtg %’%5 whi l e

downwar dl y novi resse tted
agai nst t heof be‘amm @dgaapmscnb@mmaswmﬁrebtr apphedity tlg;e regjn in caniiyl @ bei ng
smoot hed OUfhrofghdilesult, film?7 can efficiently be abutted against the

| eadi ng edge of sem conduct or fer
g g ﬁ‘ul ther, an engag1v\fl?g p01t10n (an annular protrusion) 10 for

engaging and fixing film 7 to the molding surface of the mold is provided on
20 the peripheral portion (on the molding face of the lower mold) of cavity 5.
As film 7 is retained between molding surfaces of upper and lower molds 1
and 2 in closing upper and lower molds 1 and 2 together, any rumple of film
7 can efficiently be smoothed out or avoided. Thus, film 7 can be retained
between molding surfaces of upper and lower molds 1, 2 without any
25 rumple.

A heater 15 for heating the temperature of the resin up to a setting
temperature is provided in the mold of the present embodiment. Thus,
resin material 6 in cavity 5 can be heated to melt.

An operation related to the mold of the present embodiment having

30 the above described structure is as follows. As shown in Fig. 1A, first, film
7 is applied to the molding surface of upper mold 1. Semiconductor wafer
4 is set in a prescribed position on the bottom surface of cavity 5 with its
surface having the bump facing upward. Thereafter, resin material 6 is
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Furthernore, in the present enbodinent) film?7 can be fixed to the nol ding
surface of the upper nold by forcibly sucking it froma suction hole 5
formed in the nol ding surface of the upper nold. Such a structnrf 200
efficiently prevents a runple of the filmapplied to the.noldi g&ﬁ %e of
t he upper nold. Second Enbodi nent The second enbodi ment of the present
invention will be described 10 with reference to Figs. 4Ato GB. It is
noted that the portions which are the sane as those of the first enbodi nent
will be denoted by the sane reference nunerals and description thereof wll
not be repeated in the present enbodinment. Tie structure of the nold
according to the second enbodi nent of the 15 present invention is different
fromthe first enmbodinent in the follow ng respect. As shown in Fig. 4A

Teans for ’é%‘?PQ?E‘%{SEY 0 el PO SR hutod. oRER Fca”of ol o
cavity 5. AbewndinnGigs) 1htand Sdnuppadaoddoweameelds I @ncbﬂeamd:lmdrml d cavity
5, a Vacuu%ée%hgf aV‘FﬂB{ ?'@a%ooés%‘tﬁim 559(!1 ?ﬁ(ea]be%vegﬁltﬁe RV, dg MrRed hat

sen conductgr vva&ygr is attracted g a prescrib pasjtion on
the bott omPthe 6bmaaalg@awpw@ 1g,pp éP?lna%laé%% i“i’iCFY’j¥51§A and 4B,
in a Br eschebe@ﬂﬂj)ﬁjeﬂtbﬁh@ﬁtélh% nol di ng surfaces of the upper and | ower

nol ds at the pegi,phe nga or ti 10 provided in .the perjphery of
Toviy 5 1t he e son B i A 258 AL niesShe P heh B S MR P ne ¥ Ty
7 bet ween agpaistahd xholabngmuhfﬁe\dﬁéwwuppmddand daonyr 5 bplvdstitaldpd 2 are
closed. Th L %k r on the
nmol di ng sugfiil ixg?rr{reﬁ:ggﬁb%r ﬁgqgat an annﬂl}’ %g%@g&gg{} %é\r}la gxgb(?tﬁx%{i

mol di ng supﬁaceTbnsxﬁhnﬂpqseabumdachagmn@bftheémdgr@getaﬁ balmmBaancbaot rusi on

32 d ab
R L e ALt fﬂg‘%‘gp“b{s&?ﬁ“&iﬁ?ﬁgﬁt@ " Aiftebiindifibhitfer” o005
absor bi ng &rdrenghfdm g Aédi atime, attlepst thel %dﬁlég;ﬂig(ho bﬁmpaarh%ul Y cess

33 in the ype@dntellffom Bhifg bf1bﬁghﬂnﬁareoﬁ@a@twl&mhedea&obéda&@d of @ilfh®. upper
G 2002 | n addition er and IdséL 2 are
her

nol d 13

cl osed,_gannul ar Mlg}il?hsf’\sd’r’reis@mﬁrmemh a‘r‘n’? SPEPSSes gn |Sm £dg8

and air or filine7 éffieidmsly, ar nithble shsstrdaededtd fﬂxhausheddﬂl,tuabsthemesgx and’
exhaysgtin h j f. . 33, so that
exnayst| N, RGN SO HIR A heBalfigm AU RRREP. 33, 0 that |
of film7 is avt teenoteR thanas preasingrmempbien Sapiodyces the xumgplerambisting (a
conbi nat i Olf'uﬂétéé’ﬁ"aﬂ'dae{]fféc% m3i3 ?f&gﬁf@ﬁbﬁﬁoxﬁ’ﬁ@%ﬂ%b?&g@@aﬁd)ﬁxl film

may be pro ent e I men a vacuum nechani sm
(not shown 1'1%;, i$HBOHREcAssaH Yé?q‘bhl%@\n nﬁngevsbmvmwgﬁnsaww%qn 10

excl udi ng rleqn@lduaés & more &BxidmGyndiggicefféaatisuaelyod vibidiggom rtinle ofhi ch
is sbpuct u uch that the nolding portion including at |east nold cavity
5is"Tree © o tside air. The vacuum nechani smdraws a vacuumto outside
air excl udi ng r dghen a3guaredamognhgf tinee imtldpaed fortuirong,i yppardimd) at | east

cavity 5 | \Qef"mv(ﬂ& ‘f”?%?@%hfghﬁt;tedja% rx} bﬂ g?gsomr\ﬁfth%sﬂ{-‘:&%t%drwm of the

present enbo aV|ng ove tructure descri bed.
First, as 48 ngrﬁlDIP d tg A1l m7lbﬁtW9P§ Qp!llipéél Jomeripeldisng surface of

upper nold 1, aggltﬁ' WseltF &Q%Ph&&cdo?dﬁm%fw tgieym%l@é@f @ﬁ@odﬂﬁeﬁ?ﬁ({iﬂﬁéﬁ ﬁd form
35 28 naOPFIat P Ses e AR08, A S08 LA RoLh HROHERS YORMe erher af f er
in the pr ep@ﬁvﬂdﬁdg aoslidmg Po@tioh hﬁ lbwti arold @ and evldle exposing Phe $eadiagnduct or
amount of - REP ot bt e WarQE pOR i T sbcof by LTI BB i ¢
seni conducthe mdt@i 1eh1nwimtehngsthatsilndmg pdriaoml akiindletcase hbthmt t om surf ace
of cavily @onventional artis eliminated. As a result, productivity of the resin-
30 coated wafer is increased and the resin-coated wafer with high quality and
reliability can be achieved.
In the above described embodiment, when the surface having bump 3
of semiconductor wafer 4 is coated with resin by applying a pressure onto
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25 As shown in Fig. 5B, lower nold 2 is upwardly noved, so that a required
space i s obtained between the upper and | ower nolds. Qutside air excluding
region 34 is formed by bringing the nolding portion including at |east
cavity 5 into an outside-air-free condition, and a vacuumis driaiT 2007
outside air excluding region 34 by the vacuum nechani sm Thus) 30 outside
air excluding region 34 including at |east cavity 5 is brought into the
prescri bed vacuum condition. As shown in Fig. GA, lower nold 2 is further
noved upward to conpletely close the upper and | ower nolds, and annul ar
recess 32 and -10 1 ~Uk C?~QZ annular protrusion 33 of the fixing
portion are fitted together. At the tinme, film7 is retained between upper
and | ower nolds by engagi ng portion 10, and absorbed and snoothed out into

Subsequent |Gt vt SAHER Sah 7By freing Rofb PR Ebide R AueS) CEF, °
15. Then) h jag leasthinto @avisy 8 awrditradyriaey withbhumer 3 of a¢mycomotnichay
mechani sm Gy 80.,t D@t c&%@@% gxfi(;ﬂ? ﬂééggl. f;ﬁ&ﬁgfca%{?éf’cflﬁéﬁ&g ofrg{i'fﬁ‘éir alrﬁi SfebRy&d

h f: ) '

toward the botiom surfa ower no ) 31!; I'S pressed

agai nst cawResiionsindesibl eatingthe snatagswith dugnidefisepneonduetiong 10 edge
of DU® 3. Wagneseth bESkigkapBioidedppl e Lo the resin In cavity 5
rough film )R essin er.8. a res . .at, | eas e | eadi ng edge
of bump 3 15 notl BRGEGH the Eae Acscrtpdom Bt HOBIRADER 11 m 7 i n
cg\d/i ty 5. Funfibition ihhidkiness éf isa?ﬁlmdmhﬁﬂ' waferahd I suohpd ease thuloi ded. In
addi ti on, cayi J < i T bhe resin i.g tightly 15
encapsul at e%ié{%gecgg?@ﬁsﬁﬁhs\%}eﬁysaeﬁ%%ﬁ?%@qﬁ%ﬁegg %lfa%‘r?cil ﬁ% tlﬁg b@?@ﬁ% ed for
curing, uppsirfaceiof canety frorajshd indingderatbendbandwrizepsalat &huspiat h film 7
bei n WRSTK : AVEfor TRy y 1L h use of
t he ?r%)(?gpofﬁﬁﬁ%&bﬁﬁggga@ﬂ%ﬁﬁgﬁﬁgﬁﬁﬁgﬁ:bceﬁﬁ?)gi useglpgal%né%gggtdiu%\gﬁ%escri bed

above, as ithefutagheaviagsheipaap tyr appropsiadelyemoying the bettempsntacenol s not
provi ded i redviigy 5ower nold, and resin-coated wafer 12 is forned with the

ead ng edge of R o0, Wa1AL Aicapoend LronrSn L, ded tesill, dhe
descri bed clapeenlaeapbacxhapig as ivtlimédahddce fapsre®@suifaoe)uid wi ty of the
ual 118 andio P! Fivt SRR SRRt X pRE grERbEEn IR0 ViR | on
i ncl udi ng a&hamamtaydm/émplcﬁreﬂs Mm_wgﬂ]xecifmadalya aptapst platednedtanisnc@hdist i on
77" G SRR S Ay LapR el
ef f ect i vel y2 MeieKlined membgr 23e Andammiatingrnechgrigmal drotating oads of i xi ng
portions i nglcliiedgn&nbelaL2 HAAEEF abBout aeBntaaraxis of thistylindet dicleatsat bi ng
‘_"‘Q‘i 01 aus;34,THEHAUVe3® GHEoPhM H5%c1ihBaShORbag 42 GndRRFL,&nd | over

suitably rotated by rotating mechanism 24 (see Fig. 1A and Fig. 1B).

More specifically, inclined members 22 and 23 are suitably rotated
by rotating mechanism 24 to incline the bottom suiface of cavity 5 defining
horizontally adjusting device 21 to horizontally set the surface having the
25 bump of semiconductor wafer 4. Accordingly, film 7 can efficiently be
abutted against the leading edge of bump 3 of semiconductor wafer 4.
It is noted that taper plate mechanism 21 can be provided in
pressing member 8 of upper mold 1 rather than in lower mold 1. More
specifically, for example, taper plate mechanism 21 is provided in pressing
30 member 8 for suitably inclining the pressing surface of pressing member 8
such that it is parallel to the surface having the leading edge of bump 3 in
cavity 5 while downwardly moving pressing member 8. Thus, film 7 is

pressed and abutted against the leading edge of inclined bump 3 in cavity 5,
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~~nt c, 2aal nolds) the absorbing and exhausting operation is forcibly
perforned on the plurality of -fixing portions al nost S|nultane qus g)
separately, sequentially starting fromthe outernost annul ar reces @@? or
arbitrarily in an appropriate manner. Thus, film7 is attracted to annul ar
recess 32 and 5 snoot hed out, so that formation of a rumple of film7 is
avoi ded. In half=closing the upper and | ower nolds, |ower nold 2 is not

st opped but can be continuously noved upward. It is noted that resin-coated
wafer 12 (see Fig. 7A) forned in each of the above described enbodinents is
cut into chips 13 shown in Fig. 7B. As 10 a result, resin-coated chip 14 is
formed as shown in Fig. ?C. The | eading edge of bunp 3 exposed fromresin
11 of resin-coated chip 14 is, for exanpl e, structured to be electrically

connected to ubstrate, or th ke. t of .t bove
embodi ment sV hg 31991 gé‘nb%%l‘?%/o\"g ‘%ﬁ 8511# ?‘ﬁ‘@%ﬁ“ﬁ Hﬂ% &b %‘ﬁ??ffm ity of
cavities rm@gabﬂst)th)a/IMg Bdgéof bemimindluctor wafért4.on, al t hough the resin
material in a i f

poset bie var | oqa AEelindly il el BeH Lipifffien A1GP 1o FULRKEY ol 1

t her noset t imgldisgisurfaresfithe uppexaeold by &aclblmsuchmganbdmncaesmtmehlole
enbodigrent Sfoxﬁieﬁgﬂrtgi%%ﬂﬁhhﬁ SuFhlce @i} e191'iotheSdfchea §ﬁ*¥1 Reeenpl oyed. 20

Furthernore,_ in e ab ove e thod using a
li qui d r osi SfigtanEly Brevends sammep] eao imappkgém& emalding n% ¢aef nay be
enpl oyed. Ithetipsercmobd. @ required anount of liquid resin mat erial is
applied to the c Vlt ﬁ chthe upper and |lower nolds are closed, or the
liquid resin mat ?‘?0 d fm thfIF‘SB ced to the cavity by application of a 25
pressure after t’Dbe wpgmid emntodoment MIIﬁspmsentim&mdmnNNﬂﬂlbughsmbecbr esent

undertd cod T ERfER 10 HIES A0G b Tt iSRS M ThE povibhs WERBIE Y, ¢
not to be tlenleeﬂamg: agdiosd of the ﬁmhambommxstp&'ﬂl be dadoteclope tlod same present

i nvention I r I . -12
13 aE. C 1~9‘%*&m%¢<%b%§j%e%db&esmﬁﬁ°ﬁ R o b BB 16 Y ot or

waf er with RIESERt 8 PRE the steps of: placing a sem conductor wafer (4)
with a burm (3) Tne@mﬁfce@ﬁerofbm ekt ammdmg@mtée@ah&@ﬁﬁm&mht@fmw ty

(5) f in a sur e of f 0 l.ds 2) .for resin
Cont i 1w aprestul iy i dif el sdnn i Rt HRPARmERFIREOHONIAG  hor no
upwar d; supmlspeclg As slgown énl EagnmAI mold aavidg ibnsmpaberded with)a requaed! cavity
(5); appl y| b ng surface of ,
t he ot her o sal dOkgPé&? }%Iezg)e?,‘f)% arlﬁ(e)gﬁéngms%’ﬂl%gac?ﬂfgga %Tﬂég t oget her;
heating to seémcosdudtonetguthe wattom anrfacy of madicdvigaa. t YAqeeye n;gilse\s\zhe:g sai d
film (7) a%@nﬂﬁhnaﬁbﬁl%ﬁ?@étﬂlﬁ@&ﬁo&fmo‘lﬁ'c‘évﬁ?\'ﬁ taYva(ch)uxﬁXs 61%?&%1&9
marrbe aﬁp %w dl@ 1;'];rito surélace of, d ot er §
abut t Ufiran la‘gjam Caé’llf adih %&@é‘nﬁ?n Yo\ 81 n?é? a t}%agt&idd
cavit y | n sand figeddai mgléstﬁibedqmdlmabn e datibdns sutface of mdldgasiyd. bunp of
sai d sem conduct fer e (o} to sai d
resin on said ca EH@FCS?S %ﬁ%‘gﬂdﬂh%g?d&] é alnﬁ {B)lﬁ %%%%C&'l&@%@&ﬁéﬁ?p:%l
molding surfaces of the upper and lower molds at the periphery of engaging
portion 10 provided in the periphery of cavity 5 in the lower mold, a fixing
25 member is provided for fixing film 7 between upper and lower molds when
upper and lower molds 1 and 2 are closed. The fixing member includes an
annular protrusion 32 provided on the molding surface of the lower mold,
an annular recess 33 provided in the molding surface of the upper mold in
correspondence to annular protrusion 32, and absorbing and exhausting
30 mechanism 35 provided in annular recess 33. Such a structure forcibly
absorbs and exhausts air or the like by absorbing and exhausting
mechanism 35 in the direction from annular recess 33 in the upper mold.
Thus, film 7 can be attracted and fixed to the upper mold.
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2. The nethod of coating the sem conductor wafer with resin according to
claim1, wherein said cavity (5) is provided in the nolding surface _of said
| ower nmold (2), and said pressing nenber (8) is provided on saidligbgﬂmiold
(1). 3. The nmethod of coating the sem conductor wafer with resin according
to claim?2, wherein said film(7) is applied onto said nolding surface of
said upper nold (1) in said filmapplying step. 4. The nmethod of coating

t he sem conductor wafer with resin according to claiml1l or 2, wherein said
resin coating step is performed with -13 ~ ~0 E ¢c ~00z a prescribed
vacuum being drawn at least into said cavity. 5. The nethod of coating the
sem conductor wafer with resin according to claiml1l, wherein said filmis
attracted and fixed to said nolding surface of said other nold in said film

2ebordi ng-t o cl alheoRi R ABReR wBARandokaS MO Y L bsdl it . oS! "
mol di ng sur bzefeusionsid dndpperulapiecess B3i avediited togethappnd aly et de like The
e o o kA9 IO RGORPLEN Sl il csgrghps, 10 ool o
attracting Bfghaniam gosia; thesdirpetinmitiond pnpylay recass 83, sathatddin dissur f ace
o Fal 1, caitob gl St ping s oo el wedan L,
bor f or med it Avbidg o BRPiica one ot Ius ARG i g P BEISES {7 COURTRteR oty
(5). 9. A nahdulzrrezesd 33and auiilaeprofruaiaedyfordhetfiln wefyebe pasvidgda bunp
L et COMPEL LG 3 RSN R e R GBS g g
nol di ng sur bews) ofayshe dratided domadyawiniga ¢ayuamdreni an wotsideainol d (2);
neA 90 TRBS 3Bl LARSA 10 88 RaRg SONATRURIE LBy i (0,
mol di ng sur Padeturedranch thasshemaoldinsperti) ingludingat least madeanty S di ng
surface forfipeefoutsideaif fThevaélurdfetBAnRPalAREaSHIAALE tobusald agavi ty
(5). - excluding region 34 for bringing the molding portion including at least

cavity 5 into a vacuum condition.
15 Next, the operation of the mold of the present embodiment having

the above described structure will be described. First, as shown in Fig. 5A,

film 7 is applied to the molding surface of upper mold 1, and air or the like

is forcibly absorbed and exhausted form annular recess 33 of upper mold 1

by absorbing and discharging mechanism 35, so that film 7 is attracted and
20 fixed to the upper mold. Thereafter, in the prescribed position on the

bottom surface of cavity 5, semiconductor wafer 4 is set with its surface

having bump 3 facing upward. A required amount of resin material 6 is

supplied to the surface having the bump with semiconductor wafer 4, which

is attracted and fixed to the bottom surface of cavity 5.
25 As shown in Fig. 5B, lower mold 2 is upwardly moved, so that a

required space is obtained between the upper and lower molds. Outside

air excluding region 34 is formed by bringing the molding portion including

at least cavity 5 into an outside-air-free condition, and a vacuum is drawn

to outside air excluding region 34 by the vacuum mechanism. Thus,
30 outside air excluding region 34 including at least cavity 5 is brought into

the prescribed vacuum condition.

As shown in Fig. 6A, lower mold 2 is further moved upward to

completely close the upper and lower molds, and annular recess 32 and
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1 ~ U~(;, TOOT 10. The nold for coating the surface of the sem conductor
wafer with resin according to claim9, further conprising adjusting. neans
(21) for adjusting said surface with said bunp of said senlconductgﬁ [ 087
(4) placed on said bottom surface of said cavity (5) and a pressing surface
of 5 said pressing nenber (8) such that they are alnobst in parallel to each
other. 11. The nold for coating the surface of the sem conductor wafer with
resin according to claim9, further conprising neans for attracting and
fixing said film(7) to the nolding surface of said nold provided with said
pressing nenber (8). 12. The nold for coating the surface of the

sem conduct or wafer with resin according to claim 11, further conprising
nmeans for attracting and fixing said sem conductor wafer (4) to said bottom
surface of saiyh ﬁiét%txéﬁh 331§fthTehﬁ n%‘mftfb‘h ;fx%aﬁftgﬁ t@%&p%&”fﬁ%%hé’fmﬁ@e
sem conduct or ma resin accor conpri si

rreans for dbdmi his eetpxresizbeibre@en/upnw loywerx malds bymgagumfpwlc(rs)lo -15

Xt &) %NA ?vé&#Wca ca 021 é@]ﬁt%ﬁaﬁ@ﬁl 55 es ca] crg lflgaei cajcalc

a] ca] ca] ca] é‘&ljflc'é}léa] qléuﬂyd@q awdidajlc<a] cal ca! " X$$$$$&&& ( ( () ) Frex]| 44++U,
L 120° 1%1N55 c’\ﬂ fqu?%t(}l 01(;{a Sérénéig)elld galll cav1tgra5 (1:s heate(c:lato melt ca] cal ca

] ca] ca] cal ckﬁege?l %}} daqe@ﬁqn@lm@aﬁt%]&:% @Eﬂvwas %@ec{ By]rv

==== >P>X>Zh{dvmg?ﬁmm%wﬂi@ﬂe&i@é@ﬂ@@bm@ai@ammm]szﬂs] ca] caU

I ca] cal] ca] gal el ¢2).5alieahe GRleahedl $aheal Pealrhed s dlc alklgleg  bePH €

111J
KK, LLNNKOOO@GQHKK)@M%GMWGand\SmaQ&Rdlmtzppﬂ@@ﬁi@wpthHMga} caj
C |
Gor 1 ea] RRaBL EELG 5{8@ bEdpsBa ﬁ‘%&?hﬁgltﬁ%tgi‘%ﬁ lﬁa‘%ﬁf%%f?a?ii
] ca] ca] ca] cihraygy ﬂa] @xaqseag@athwc&] cépceayetsal]l éﬂ]t edgdled ga] ca] ca]
c&a] cal wwxxaiye6BBIE]E IS BB LPRESIH %%&sﬁaﬁw@m\mw%w&am bfﬁhﬁai cal ca
e ol e L Bl oT o LGA < FL Bl S o oo
W&[sglocygs §$ ?1 TH0QARE 61 Q0K (y) 5 1/86 AW fidm %5, Hﬂﬁﬂs&théieﬁhh@‘}@atl}) -
& () 15, ®) &gﬁ%&%‘l? eI LAY Goge, ()9 85810978 ()9 O ESSL0% () - %6 858109
¢] e

& ()-%Tr s When a required period of time is elapsed for curing, upper and
lower molds 1, 2 are opened and separated, with film 7 being applied to
wafer 4 between upper and lower molds 1 and 2.
With use of the mold of the present embodiment which is used to
20 operate as described above, as in the above described first embodiment, a

,..u)

sliding portion is not provided in the lower mold, and resin-coated wafer 12
is formed with the leading edge of bump on wafer 4 exposed from resin 11.
As a result, the problem with the melted resin entering the sliding portion
as in the above described conventional example is eliminated. Thus,

25 productivity of the resin-coated wafer is increased and the resin-coated
wafer with high quality and reliability is achieved.

Furthermore, as the molding portion including at least cavity 5 is
brought into a prescribed vacuum condition for resin coating, formation of
voids and defective portions in resin 11, which is coating the surface with

30 bump 3 of semiconductor wafer 4, is effectively avoided.

In the present embodiment, when a plurality of fixing portions
including annular recess 33, annular protrusion 32 and absorbing and
exhausting mechanism 35 are provided, in closing the upper and lower
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molds, the absorbing and exhausting operation is forcibly performed on the
plurality of fixing portions almost simultaneously, separately, sequentially
starting from the outermost annular recess 32, or arbitrarily in an
appropriate manner. Thus, film 7 is attracted to annular recess 32 and
smoothed out, so that formation of a rumple of film 7 is avoided.

In half-closing the upper and lower molds, lower mold 2 is not
stopped but can be continuously moved upward.

It is noted that resin-coated wafer 12 (see Fig. 7A) formed in each of
the above described embodiments is cut into chips 13 shown in Fig. 7B. As
a result, resin-coated chip 14 is formed as shown in Fig. 7C. The leading
edge of bump 3 exposed from resin 11 of resin-coated chip 14 is, for example,
structured to be electrically connected to a substrate or the like.

Furthermore, in each of the above embodiments, a single cavity is
formed in the mold. However, a plurality of cavities may be provided in
the mold. In addition, although the resin material in a powder or particle
form is used, a resin material in a possible various forms such as resin
tablets may be employed. Although a thermosetting resin material is used
in each of the above described embodiments, a thermoplastic resin material
or the like may be employed.

Furthermore, in each of the above embodiments, transfer mold
method using a liquid resin material instead of a powder or particle resin
material may be employed. In this case, a required amount of liquid resin
material is applied to the cavity and the upper and lower molds are closed,
or the liquid resin material is introduced to the cavity by application of a
pressure after the upper and lower molds are closed.

Although the present invention has been described and illustrated in
detail, it is clearly understood that the same is by way of illustration and
example only and is not to be taken by way of limitation, the spirit and
scope of the present invention being limited only by the terms of the
appended claims.
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5 one of opposed molds (1, 2) for resin coating with a surface of said

semiconductor wafer having said bump facing upward,;
supplying a required amount of a resin material (6) in said cavity (5);
applying a film (7) for exposing said bump onto a molding surface of .
the other of said molds (1, 2);
10 closing said molds (1,2) together;
heating to melt said resin material (6) in said cavity (5);
pressing said film (7) against said bottom surface of said cavity (5) by
a pressing member (8) provided on said molding surface of said other mold
1, 2);
15 abutting said film (7) against a leading edge of said bump (3) in said
cavity in said pressing step; and
coating said surface having said bump of said semiconductor wafer
(4) with said resin by applying a pressure to said resin on said cavity (5)
through said film (7) in said pressing step.

2. The method of coating the semiconductor wafer with resin
according to claim 1, wherein said cavity (5) is provided in the molding
surface of said lower mold (2), and said pressing member (8) is provided on
said upper mold (1).

3. The method of coating the semiconductor wafer with resin
according to claim 2, wherein said film (7) is applied onto said molding

surface of said upper mold (1) in said film applying step.

4, The method of coating the semiconductor wafer with resin
according to claim 1 or 2, wherein said resin coating step is performed with
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accoxdmg to claim 5 or 6, wherein said semiconductor supplying step
includes the step of attracting and fixing said semiconductor wafer (4) to
said bottom surface of said cavity (5).

8. The method of coating the semiconductor wafer with resin
according to claim 5 or 6, wherein said step of closing said molds is
performed with a prescribed vacuum being drawn at least into said cavity

(6))

9. A mold for coating a surface of a semiconductor wafer having a
bump with resin, comprising:

a stationary mold (1) and a movable mold (2) with their molding
surfaces opposed;

5 a cavity (5) provided in one of said molding surfaces of said

stationary mold (1) and said movable mold (2);

heating means (15) for heating to melt a resin material in said cavity
(5);

a film (7) for exposing said bump applied onto the other of said

10 opposed molding surfaces; and

a pressing member (8) provided in said other molding surface for

pressing said film (7) against a bottom surface of said cavity (5).
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5 sa1d pressing member (8) such that they are almost in parallel to each other.

11.  The mold for coating the surface of the semiconductor wafer
with resin according to claim 9, further comprising means for attracting
and fixing said film (7) to the molding surface of said mold provided with
said pressing member (8).

12.  The mold for coating the surface of the semiconductor wafer
with resin according to claim 11, further comprising means for attracting
and fixing said semiconductor wafer (4) to said bottom surface of said cavity

(5).
13.  The mold for coating the surface of the semiconductor wafer

with resin according to claim 9, further comprising means for drawing a
prescribed vacuum at least into said cavity (5).
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