;- e3e4h6TF1 MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CE BACKGROUND OF THE

| NVENTION Field of the Invention 5 The present invention relates to a

manuf acturi ng nethod of a sem conductor device, and for exanple, relates to
a manufacturing nmethod of a sem conductor, device including a process for
peeling a pressure sensitive adhesive tah%, whi ch has been affixed during a
manuf acturing 10 process, from sem conductor chips which constitute a
stacked MCP (Ml ti - CAMAUPAERERENC tNEIdICe RECE MHUCTER EEVARE i n which an
adhesive layer is formed on a rear surface. Rel ated Background Art
Generally in a manufacturing process of a 15 sem conductor device, a

sem conduct or waf er whi ch ha$aaNeREHR ; MYENEIENr mat i on i s separat ed
al ong a dicing jigroknad £lidhdiod sion line, and broken to be separated
into a pluralTty of—senrcomductor chi ps. A pressure sensitive adhesive tape
(whi ch wi Bl herei ndihcer Pseseateriveitgaro gefPspes aptd iz afnufedtuvinde
sem conduct or. fore.and r..t ar at.j;0 r 1an

sem conduct ormé((:ﬁogg % at?hg pI ecrgjﬁroﬁ] g‘r%é&l%%f eg%lgt e%ggt (%q%gﬂg%eé %/gg’%?eséhape.
The sem condut ora wakhanyfagtivyingas metbodbe@f brok evemimtoadacpbur abevycef

sem conduct or; chi nd_i s te y J 5t IS tr dto
a nounti ng prlorg%lélgiﬂ inSl aF #ggg%ndg?‘porﬁ%]%f kt?aa. é%ﬁ%sgfg% cos%?i%%?%{r chip
separ at ed fr cahdsd veetependubich hed dyedrs agifcked dprinom tmnuEsAtbapey and
br ought a ti.ng proc . SUC a _process.: i tQ’ rame
and a TA 8t ap‘(gaSp CLE)‘Jgr‘]a'slas’prf %Sﬁsg%éés&éa ‘%ﬁ‘\’d‘ﬁ ich;f-L ggaagb&fba%%}efﬁﬁ:ﬁe%e%ﬁggﬁgé
conpl eti ng t MCR elfiiebimciitipr Rrevkage) | yps ckemigcaphavolr idwildedumid in

To a surface To b PhatPle T 1 o HIE T L A LA T DO TPoa’

t ape whi ch | SRelfefiedeBatbgrowad &kriri ng, and then 35 the PSA tape is peeled

of f, and the wafer ] ks.ounted to a_pj ice i up_.the

i ndi vi dual sem cond%écr[%raﬁYZ c%}lps. gFI ﬁéﬁ%@%ﬁ'\ﬁgﬁl a&jgcgg:eggcti S%al Vi ew
of essenflbal sampomentsoof devbowentaonabnpiaidyetdevi cafadirscibdet ihas
Japanese Pat eif, i1 GRhOL1LRLAE OPSRnlL: ol 005 I %&%@e%%%nﬂg gheibl S 2
and parts wheré explanation Is given I n connection w these dr am ngs),
and it shows Bmeper ati ahifordipiickiong mes serl coneltest otochep sEgRriket a
PSA tape 101.. n_th R copnductor j IS p of f ,an [ up
fromthe PSA ltlﬁ)bg ﬁ)l%&%%lg;gg{}t og%heswa ‘J‘g"r“%?l?:r‘%g"? 1§ﬁ$'§|g'si ng pfoi %#F%gg | es)
102 are proj estrest Hilvief agthesyiva thpe PSthicpewilll heoemrafitear surtfedegreilde of
t he sem ggnd ' , o4 - i Gi.t f ape j I.Lized
to peel %?f ;lﬁcgeoésegn&ég%%%gt 01;@%“ f)Lgt%lo.%oT)h%gr 5%@?%5?%%5 16%%ﬂe%§?é%%sed
at corner porandnefgerpogia i eepatatiaspeydicegs, and the semiconductor

chips in the piece form are integrated to keep a wafer shape.

The semiconductor wafer, which has thus been broken into a
prlurality of semiconductor chips and is supported by the PSA
25 tape, is transferred to a mounting process using a die
bonder or the like. Fach semiconductor chip separated from
the semiconductor wafer is picked up from the PSA tape, and
brought to a mounting process such as a process of mounting
to a leadframe and a TAB tape or a process of sealing into a

30 package, thereby completing the semiconductor device,
In picking up such individual semiconductor chips the
rear surface of the semiconductor wafer, opposite to a
surface to which the PSA tape is affixed, is affixed to
another PSA tape which is affixed to a wafer ring, and then
35 the PSA tape is peeled off, and the wafer ring is mounted to

a pickup device to pick up the individual semiconductor




15 to the vicinity of a central portion of the sem conductor chip 100, and
their base portions are attached to a pin holder 103. As an order to peel
of f the sem conductor chip 100 fromthe PSA tape 101, a holding table, on
whi ch the PSA 20 tape 101 to which the sem conductor chip 100 is affixed is
fixed, is first moved so that the seniconfluctor chip 100 to be picked up.
wi |l be | ocated above the raising pins 102. Next, for exanple, detection of
a position of°Rims-seni conductor chip 100 to be peel ed off and mark

detection 25 for iqgemptifigation of ]%Q- fect iV fective products. are
perfornmed, and an internal por{g\lnoneo a?%g;acﬁ%%y%% e?&ﬁ%ﬁ ?g éetstsfgégfag%l by
vacuum t o casEPORenpPsA efape 1eanventtersdckpichne fdevédeondiedmsedpein

surface of 1 DRdRAcklp ARl dih s ddbibll Sl dlien NG, P BoBRL 5, 03,00 ng

whi ch the raising pins 30 are moun I'S ITtted to proje
pins 102 ¥roflte LippELGsui,acandf pahesbatlerp holpdenatOdnand rgives tie

sem conducporcmegt}gg %@?B%geggAdggggn%%l fgg@ &hesglear surface side. The

rai sed sem conductor chip IS suc 5 8UCti'on SC8I T ef 1B ARG "
supplied to tier wdghinagupracess codbufhereclngs I0EC ErtnyabPen teakednldesire

for a thinner sem uc i for example, t.a have the.sem conductor
3 chipbuilt ina't |21 c{él?%-%%g%8°%‘§%%§%‘é?ggﬁ% tl(tg)é-‘) tﬁfc?ﬁ?%?gofoﬁﬂean
sem conduct orPictriegl ivp rfadocddhet PSPOCGaben 10l l=ETixby tor ther wadkiksking,

gri ndi ngyand .et.ching reay_suyface the sem conductor. wafer. 5 Probl ens
Wi th thelgr ac é%gn the t RiTknes oﬁ{?t h%r%eﬁfgﬁﬁﬁﬁ%o?{%%%ﬁsi sVihuthe
reduced to 10883 iwarey 1W@sstnur |a beeadesouifres isidy edt ethaleianiilconaheteirng to
FIGS. 24A to it h e _thickness of t.he m.cond or, chip.being, very
smal | as descr| Ee \%)50\?%,& eeégﬁglll(‘f:l %Eutfél?‘e p%% pﬁ?é?ealti%éo oridnZed oFfer
portions in peedli cufifarfheofsdmieccneictondabtpr 10bi.p TAE eafesngfping heoz

sem conduct or i B r [n.a_concave shape befaore bein eel ed. of f as
shown in FI Gal%A&b%gO%l?\gg agés(lﬁ%en TatPUh e S o I%%thﬁélsldﬂfqirpfsﬁé’ﬁ L9 of f

i s sl owel5t hdre atlspevticiniwhi ofi dheahtirsl ngopithen 102 ate |ddtiedndhbtand i s
finally crackggd. as 0 N Fl 4B. Further, as_sho i I 25A, .if the
rear surface si &3: %)?61‘[ \Agnéslentl%goﬁduz% 5 RAF o ?Eerﬁggg@ﬁﬂﬁﬁ';t %c’t e PaPsing
. pins 102 vi a hdlgleSAOBape 101, cracks are caused in portions of the

sem conductor chip 0.th ntact the railsj ins 10 0 with only the
corner portions bei% %%e?géaggf ?Eo reetqheo%i %ﬁ%ggﬁ“ﬁgoﬂ‘éf TR e,le{0

| eadi ng to a fraacktled PHB thpe A9lshewhdldimbG tz28R, |dn t¥ieidHhi chkaepsa of

the sem ggnductor Gy B4 5410 or_mre, such a phenopgenon is_Less likely
to occur  since st rfe\dr]i[gt S ?ﬁﬁ‘%&@ses TR T AR SR Cﬁﬁ% gg&séﬁi E%ﬁaﬁ otSchip
i s hi gher thafixed,odce fifrsddmesednstothdre slesi samndicicmcteli phip010f the PSA

(o8S, ty Mo pIbRly N S gn I OB Loe semeniieLer g o
In the converféxthal B8 meexdmgeieyr i niptretidiod ofofSt atkepoddiRdry peopr odhst s,
S Conauct 7 il e, NG dohT B SR°TART o B /AL LR 200
25 for identification of non-defective/defective products are
performed, and an internal portion of a backup holder 104 is
attracted by vacuum to cause the PSA tape 101 to be sucked
and fixed onto an upper surface of the backup holder 104. In
this state, the pin holder 103 to which the raising pins 102
30 are mounted is lifted to project the raising pins 102 from
the upper surface of the backup holder 104 and raise the
semiconductor chip 100 via the PSA tape 101 from the rear
surface side. The raised semiconductor chip 100 is sucked by
a suction collet 105 and supplied to the mounting process.
35 There has recently been a keen desire for a thinner

semiconductor chip, for example, to have the semiconductor



| ayer) onto the rear surface. and dicing. and the plurality of

sem conduct or chips is stacked on nultiple stages by 35 repeating die
bondi ng and bondi ng, and then nolded. FIGS. 26 to 31 are process sectional
views explaining 4 a conventional manufacturing process of the stacked
MCP product up to the production of the semi conduct or chi ps. First, a PSA

tape (surface protection tape% 24 is affixed to an elenment formation
surface M5 of TR Riddnddttadr thidt epaBi\ahg@eo PasipeR - a258nitbendhé choress enent

is f d (FI : ' . ] t f th
educed by 1o S i SCh A EaRg (EIR oy eea o I S VEET Uy 100

i
_ _ urther, esive Tayer 109
for stacki ng fHEPSENIRDIiGhérar SHipding abfi xaddhiogt e remr surfame ¢f| G

28). Next, thead eahilBngbefacs, Qi he sem conductor wafer W00, opposite to
el ement formation surface M5 to which the PSA tape 24 is affixed, is

af fi xed t8 anot her BSR1lemge with vithe hcracks f ivked thbea Wifekmesisngpfl 0ghd FI G
29). Subsequ . . .S, peel.ed.of f G_ 30Q) ., Next

sem conduct or M%SPE%6§§%ﬁ%g§a%gﬁh§g %gggﬁﬁdc%? %6;(% e?’l) Vh'elsﬁ f“'%fa%‘ﬁesi ve
| ayer 109 i nidessgibednincomeatdy petaibyrafémsiong to PIGHe d4Atte 2A5Bke (FI G
31). The conventi oRglyyrepi agiur od.,of : . canductor deyice
descri bed above is altgio appl ;E%géfflgg%ggé?s%lc e%gﬁ?[%q{%/uﬁec%en%}é%dﬁ% o7

devi ce. | n thHeEnormesdtli emaldermmibedt abong , mevhod 16T apheowtteac kedibberal

product sy gt he, $811 G0 LS [ C inth rocesses af grinding
the rear 1gur %c_e, oglf p?)%?%%tﬁ%ﬁcfn%{ ﬁ'ﬁgggﬁﬁgg.l%) (‘?’;éh{(lé‘)nsﬁe vseerqlé:fgg)lc Ato the
rear surface,chiipd Qi egemndff heti?d pémiadriductol sdriipc drtdu ctanrpsc hirpsa ar e
stacked on i S p .00, di ongding_and bondin an hen
mol ded. Thi ?Jérréeﬂt%o% %@?h’e"%&’%&o&%ﬁgp‘r’%%f%‘?rs‘?‘g% Pg%bﬁg%‘”"l) l%eggﬁSeg%éﬁe
sem conduct orbagdsiuse ar epseddadedhiipht thepPSaesspe @01ghkngeafedheff ehs

Frequent |y chspes. Sont RarP ety E nETER 568, PRRerg, i otf R eibReRh can
be produied. amd aig eSimallyondzadies seni showtucior FTAi pg4havi Rgrahéd) ckaess
of 100 to 1505%0051?@ becproguced.; 35 ttﬁu'ér obl em Zgu%eacl:&u_sesit he rear, urface
is frequently chipped i n"the Seni conduct or Chj p as descri be abGve, “tHe 5
seni conduct orsegHigendughor behtpadRedisnrbordingith. the raising pins 102
via the PSA tape 101, cracks are caused in portions of the
semiconductor chip 100 that contact the raising pins 102
20 with only the corner portions being peeled off, or the
raising pins 102 penetrate, leading to a crack of the chip
as shown in FIG. 25B. If the thickness of the semiconductor
chip is 100 pym or more, such a phenomenon is less likely to
occur since strength (thickness direction) of the
25 semiconductor chip is higher than a force of adhesion to the
semiconductor chip 100 of the PSA tape 101.
A conventional manufacturing method of the
semiconductor device described above is also applied to a
. stacked MCP type semiconductor device. In the conventional
30 manufacturing method of stacked MCP type products,
semiconductor chips are produced in processes of grinding
the rear surface, affixing a film-like adhesive {adhesive
layer)} onto the rear surface, and dicing, and the plurality
of semiconductor chips is stacked on multiple stages by

35 repeating die bonding and bonding, and then molded.

FIGS. 26 to 31 are process sectional views explaining



(Problem 3) A nethod is conceivable as neans to sol ve the probl ens

descri bed above in which an etching process is perforned after the rear
surface grinding to enhance the 5 deflecting strength of the chip. However,
in this nethod, the rear surface is nore iargely chi pped than in the method
of rear surface grinding followed by dicihg without etching if the

t hi ckness of the chig is less than 1000 Nm and this rather increases

plastic def e s COLYSLRH M nfBPUEIERITINE heTpFEBF et dEBEr i B&F &0 Ran be

sol ved and 1t herSRiBtC ORsluebOrtHeni Profitient NbEKRASS Ja§SchBaBLdNO0 RUPs| S

successfully produced _the problens_that have been explained referri ng to
(e}

FIGS. 24A to St @ PSHctare IRUHESS isedeshoor, tapeh ré tif affdzedofot he

15 sem conduciOr «CEindnt S rhedieRsh therded! et id¥ st rRAGEBnGhctde wafer
sem conductor_chip is decreased. Moreover, qual ity deterioration such as
&

the cracks arlflQhi¢piWyichrl sepsmdusioy alemeati dsciprmed HEIGvoRBkd with
a conventi onathdrechapkaakanbieihed bah LSRG NeaFof Ly angd arrly
conventional device and nmethod for picking up the sem conductor chip.
Therefore, | fRBWREFe®Y hisabestirfaser aringinge FdGuf &buri nfurkheiod &® t he
sem conduct oragigddiGRe CRRRE ST fdie ARQUE ngESRRCT &lniYonietot héh?ﬁér;e% Ve,

and an adhesive | ayer situch as an adhesive Sheet or an adhesive f
adhere to t heafidgieds ke addeofredte sanfeendudtier c?8)p, | datis Hheghteaduring

peeling qbf and-FJACTHH @nkS s&?&i@oxfcﬁﬂ&”uafieg?g%@’ S5 LG d 'élém&ém?b' em

of the quality deterioration and owering y rati o 1n the sem conduct or

devi ce. 30 BRIEMm=RIgRARYEErca RS | vERIHcbN thec BREi higee 024 i rfifixedecisof

the present igwentdPrho tabl%rtﬁegspegozggsglfz W@%y%ﬁm@@ hed aot«vﬁtfer

sem conduct or device; conprising: providing a groove having a thickness
equal to or 35LBGArE EHER 29 i niSHissguehitéknethe ofSA fapest24s disf aeeled a

sem conduct or opaf gircon ki chyaseqi £ [ : ;
affixing a pr%ssuériz seng?ti ve adhesig%lgg%%&s%cﬁapgﬁg%foﬁ%%%%% %élﬁgﬁ'rt %ce of

the sem édndurRdr @ater tPaetiprh vheh grsbee pdhesived; layeedudPRg dhgo
thickness of Lhg SGH.LRBIUCHOEsWBIEL BY1REOFCSS Db SRCAMML SUilAqE G,

opposite to the first surface of the sem conductor wafer onto which the PSA
tape is affix@H,-so as to separate the sem conductor wafer into a plurality

of _seni conductor chings 0n.erl bhigs SeTLEANANELALLE! CTRBAS 10 OT R

affixing an adhesive |ayer onto an entire rear sur the separated
- seni conduct or SeFMAUsler flgvilhe slesesibed| apovesd sakw saprriReE thea

adhesi ve gloayeg+{ Qfe£afdp & e BohaREHSE OB ILOS: ﬁ{‘dtﬂé.@&%démo%i the
PSA tape fromthe sem conductor wafer while i xi ng the sem conductor wafer

under suct i orMagRipRtUsing pErEled merberthsegmdackeadi ntieP atpredisitawo thacki ng
ar eas ACCOfd'Q&niébrﬁdu%%%?ndcﬁﬁ(%QCtaPé  BEoREESENts A NVGRL | Qo ddifles | 8¢

provi ded a manufacturing nmethod of a sem conductor 20 device, conprising:
grinding the rear surface, affixing the film-like adhesive

(adhesive layer) onto the rear surface, and dicing, and the
25 plurality of semiconductor chips are stacked on multiple
stages by repeating die bonding and bonding, and then molded.
This method has the following problems.
{Problem 1) Because the semiconductor chips are
produced | in the processes of grinding the rear surface,
30 affixing the film-like adhesive and dicing, the rear surface
is frequently chipped, so that only the chips with low
deflecting strength can be produced. As a result, only the
semiconductor chips having a thickness of 100 to 150 um
could be produced.
35 {(Problem 2) Because the rear surface is frequently

chipped in the semiconductor chip as described above, the



provi ding a groove having a thickness equal to or larger than a finishing
“thickness on a first surface of a sem conductor wafer on which a

sem conductor elenment is formed; 25 affixing a pressure sensitive adhesive
(PSA) tape onto the first surface of the %erri conductor wafer in which the
groove is fornmed; reducing the thickness “of the sem conductor wafer by
processing a second surface opposite to the first surface of 30 the

sem conduct orsefafcepdpater ilidhnigetPgA ergrekads 1af PPrétig stas to separate

the  sem conduct or ¢85t 9 & Akt Y s0LoRS FNMIGDReSE S0 0B A h

the sem conductor elenent is forne I Xxing an adhesive |ayer onto an
entire rear dief @reblsmafdeperideshrahag sonivtsriuenoetahiag; Ppeesshd f f

the PSA tape Jhamrhla SATLEONINE! PLailbhbracd Waisha1hXIH0 Llifnce th

sem conduct orl:t wafer, to whl'ccch t he a%]\é\gsi v_ea?ayggllhsla?fi_xed, .ur?é:eer suecti on
by use of 5a pisfdestimabetreegrientfdthat ¢hiap. | eHovevew, sk Ehys ameblzod and
cutting the esl I ffLx n N 5 o] f as
to separate the ?\égsis\?éeé%%g%e%éf%gr%a%%%%li ﬁ%tlg%%dcgﬁgﬁctggr ﬁé%i %%ajﬁl | e
fixing the sefi comductertanal grindingn fildweachoyPSH cimge Wiabobsertohitaed
of f, onto the parous.repber under,suction. 10 BRI DESCRI PT1 ON THE
DRAW NGS | n tlhfgqg'cecztr?ﬁacn%%eﬁa 8rgav1§‘ahﬁg§:?’l1t—'l & Qfs?o%ga%r gsﬁr Brgésgmsg;c Tonal
vi ews expl ai iatthea pnocesses plwsitéle defeatzonductor elenent is forned on a

somcondis oy 1! o AR o USSR Sk e ElRg

sem conduct or chips;, an ape sem conduc
peel ed of f adworshived ed f thest saubadidverttbrofchtipe havasgntthiipksess obesFl G 8

used | the FTFR DU e s =P Ahey | EeRSh: TR GRS $PFaeOT ew of

t he waf er sudigery espiained ofeffdreridige tboFRTes . SFLIFING 28Bustilll reedva -peel i ng

process and the pi p .S3S. . a G 9B:is sect.i.opal_ _vie | o t he
%&“2 58%{%%% A”%%CE‘%% Bel's 13 .Eﬂléi&es?é V6! 0P

line A-A of FIG 9 C are plan views explaining a
posi ti ondb r edamiicomsiocpobetcheen itsherediiayd suthe ngefbettiony showength G 8

and the sem cqRAuglor WREGLLLY OKRDL O; Pe RRALALET | NfR, CNDS; quality
deterioration such as the cracks and chipping, and a
lowering yield ratio can not be avoided with a conventional
mechanism and method for peeling the PSA tape and a

20 conventional device and method for picking up the
semiconductor chip. Therefore, improﬁement has been desired

in the manufacturing method of the semiconductor device
comprising the above. Especially, when the adhesive, and an
adhesive layer such as an adhesive sheet or an adhesive film

25 adhere to the rear surface of the semiconductor chip, load
is higher during peeling off and fracture is more frequently
caused, resulting in a problem of the quality deterioration

and lowering yield ratio in the semiconductor device.

30 BRIEF SUMMARY OF THE INVENTION

According toe a first aspect of the present invention,
there is provided a manufacturing method of a semiconductor
device, comprising:

providing a groove having a thickness equal to or

35 laﬁger than a finishing thickness on a first surface of a

semiconductor wafer on which a semiconductor element is



FIG 11 is a sectional view explaining the peeling 30 mechanismfor the PSA
tape that the die bonder shown in FIG 8 conprises; FIGS. |12 and 13 are
sectional views explaining the pickup nechani smfor the sem conductor chips
that the die bonder shown in FIG 8 conprises; 35 FIGS. 14A to 14C are
schemati c perspective views explaining a 6E)r ocess of nmounting the

sem conduct or _chi ps 8 picked up according to the present enbodi nent;

FIGS. 15 to ¥Frwmmesl/process sectional views explaining processes in which a

PSA tape affixed toq,#d6 56M,C f 8L ; Lch. sglgg? 0 tor

el ement is fornmed and V\A‘:lLi ?h 58?(%'%%%(6%’]@}3%%9%6%@%%5”%\3% r gh&%ﬁ’gi (gn%%el ed
of f and an adHesiferstayswriace heff etlie eseniitondnatcer chifersiize wWotdr dilng to a
second embodi yEnt,Of @gﬁgégsent invention, FIGS. 18A to 18C are sectional

views of the peeling nechani’smand the pickup nmechani smfor explanation
fromthe 20 processrastuqiegl ithg dftfi khesBSAft dhe tsentibenpuotes swafempiloki ng

up the semc .Ghip. c%[%a‘ ce with.the, segond..enhodi nent of .t he
present invention; %ﬁPés'a f%ﬁoxﬁ% qre G 85’%%% E%cﬁi‘%g%rr% é\ﬁg%@%%lﬁ?ni ng
processes in W clem ccediucbodusiber wadiss wiawdhgched Faa. edapeeils bdfiméd pn
surface on i n,_el i s f.orned and lLow di_el ect.ric constant.

i nsul ation fi %%%riﬁgdggﬁg%%%ee %erre%?mf%orndacl%ﬁ é’ﬁ%faﬁcé'nitg B‘r&iiélﬁaﬁ'ﬁt%e
separ at ed i ntef semiconductor cihipss,ora WPSAH ahe kemibaemipsrirecdlandnt hgsl ow
dielectrig canstanf. insulation filmis fused; 20 FIGS. 20A to 20D and 21

are schematic Views of a conparison exanple for explaining the second
enbodi nent of the priESering aveatthesn vd-113yve?? ontoaas Chetate Cratrewusiank ng

effects of t 0 i, ment. of th resent _invention; 25 FIG 23 is an
enl ar ged sec?‘?foﬁéﬁé \%‘lg' \%’q%?g%ssé%nﬁﬁogfiu %ﬁ‘goﬁ%‘ﬁ?’%’ of an exanple of a
conventi onal pi ckupcwshiinge; tihd Gadh24Avandla3mh ase CiHSIoSeséprtie VRS

havi ng.t D ckrsbetr Y SRESFRERT 0Tk TAD BRI <SR Artbl an vi eus
of the séfi conduct greadhings ofifowhei PSEl Gap@4fivandtid Bsatinsperidtee! yafand
S 20,0, Sl Aaree gLt ot oepl aLlI0 5 sanent) onal e
t he sem conduxtmmratsi pemb@f segmented into at least two sucking areas.
According to a second aspect of the present invention,
there is provided a manufacturing method of a semiconductor

20 device, comprising:

providing a groove having a thickness equal to or
larger than a finishing thickness on a first surface of =a
semiconductor wafer on which a semiconductor element is
formed;

25 affixing a pressure sensitive adhesive (PSA) tape onto
the first surface of the semiconductor wafer in which the
groove is formed;

reducing the thickness of the semiconductor wafer by
processing a second surface opposite to the first surface of

30 the semiconductor wafer onto which the PSA tape is affixed,
so as to separate the semiconductor wafer into a plurality
of semiconductor chips on which the semiconductor element is
formed;

affixing an adhesive layer onto an entire rear surface
35 of the separated semiconductor wafer;

peeling off the PSA tape from the semiconductor wafer



DETAI LED DESCRI PTI ON OF THE I NVENTION 9 Enbodi ments of the invention wll
hereinafter be described in reference to the drawings. First, a first
enbodi ment will be described referring to FIG 1 to FIG 14C. 5 FIGS. 1 to
7 are process sectional views explaining a process in which a sem conduct or
el ement is formed on a seniconductor wafef, and then the seni conduct or
wafer is broken _into sem conductor chips, and a PSA tape affixed to the
seni conduct or"hidee fixdngeshed sehi conduakpmadeanernc mbight the adheatesof a
semi conduct ory wafer; ML, FRdR 01 (SlddrC WL ) 16 dhe, SBaLGeodY

el enent is forér%gl, J’asnd_a bung 41 Sect rcﬁzg'g %Qco%ec%edatgmfﬁgg EhiSex

sem conduct orsegmemset i8te At Herstotmedsbykuse aofeag /capil lary 40 (FIG 1).
Next, a cut groove 4Zayi A dapllu g 109L, d99%:08L [SAGN dhd eanephrf ace
is formed froman elenment formation surface side 0 he sem conductor waf er
WL al ong a disgasgd isHsfaceasemp h \degizgrtei thebydussief layedirafondeschni ber,
a di anond bl gge a gﬁ[' er ,.:EQr i . J.his t arQ i 'l ed
hal f cut dicing ?IE?GS &%?C% xttl,oga %E%Sﬁhég% %ti }%'31'2‘ Ja tg%rface%\ér%g{%%??on
tape is affiwafaw tthemelbhemt tHeorRal itmpes bababeenf pedied afifondtot the waf er
W (FIG 3). Jhen, f : t he sem conductor wafer WL i s ground
with a grind %toné‘sg[l s%gggnc?‘%r rsgg:ﬁ%gilt' he t hi ckness of the sem conduct or
wafer WL until the sem conductor wafer 25 WL is divided into individual

sem condygtor chips 1 (dicl #I; e ndi ng) After the rear
surface Egs been ground, ik %E%E%mm PSA tape is
formed on the rear Burthacecobmpdeyisemndenmdagsor wafer WL (FIG 5). Next,
t he adhesive 30 |l a 9.is cut into_a chip_size by use of cutting neans
such as |laser or a bGé%e L %IOG% S ﬂ]fgﬁ?s?hseﬁéﬂ? ayalpewﬁ(qsl § tétgf”égn%f? from
t he sem condustaressaf er Whiwhi ch sembedridsytoar waleterducks nFosmetdi @nh a
provi ded on | di I nd whi ch. has .heen _broken.into chips (FIG
7). 35 The sgsn%}réﬁg%é‘&gfrgggcﬁqa%sﬁi fa}%&m \%/H?Iéh fe W?Oﬁﬁi@‘%frha‘%a%é:enl%eel ed
of f and Wwhi chomwakest iinttice ddme copdiicbnduchips, afdwaf esaAWtapeokéEniked otpi eces
are picked u i hani.sm as _.tq be_transferred to_a_.
predet er m _negﬂﬁ%nu accfoll%llr#&ﬁgg%rg’%gég ?)‘%‘ Pﬁgl‘segmoggn ac Brlrclx%v}: e® 'FﬁESTDSA
t ape used herenbmimentcofisthe mebepft anSenhiomppl astic fil m base materi al
and an adhesive |a asqi s, an_ordinary surface protection tape, and.nay
al so be constitut e?e%“?' %t hle%n% FTRREBIE f I basé’éjw%ﬁger?als%ﬁﬁ‘a he
adhesi ve | ayeronfigmrR8AchapE thomsdid Mwedicaf uskd tihethal fislwt rdaddgidéméntm
base nat gpi al jangd th vgglgggl%ye | ayer is 10 automatically peeled off from
t he sem conductor wafer by thermal contraction, so that a peeling nechanism
described |ater mayFEisbsdrbliy Beptampvidw exf tier eafer, sackadhesiatéoaf ofhe
PSA tape may 8 il GalkeoBdhes! VE uddh AP 8L PR nd 3 AL L Lha' PR POA
tape, Wcan be irradiated before

pickup process, and FIG. 9B is a sectional view along the

line A-A of FIG. 9A;

25 FIGS. 10A to 10C are plan views explaining a
positional relationship between the wafer sucking section
shown in FIG. 8 and the semiconductor wafer broken to be
separated into chips;

FIG. 11 is a sectional wview explaining the peeling

30 mechanism for the PSA tape that the die bonder shown in FIG.
8 comprises; |

FIGS. 12 and 13 are sectional views explaining the
pickup mechanism for the semiconductor chips that the die
bonder shown in FIG. 8 comprises;

35 ' FIGS. 14A to 14C are schematic perspective views

explaining a process of mounting the semiconductor chips



15 peeling off the PSA tape to facilitate the peeling. In a process of
formng the cut groove, any of blade dicing, |aser, etching or cleaving can
be used as neans for providing the cut groove. Furthernore, the rear
surface can be etched after 20 ground as descri bed above to obtain a

sem conductor chip with |Iess chipping of §he rear surface. The adhesive

| ayer nmay be a thermally adhesive thernoplastic film and may al so be a

t her noset t i nPL&HREsHD 2R nAVEPeSherpresefap™RremeRt a4 t her noset ti ng
adhesive | ayer wi thscurgbkg R7ORGL! LESced® SAMNSRHENE iRGEMRRBIAI MGy
adhesi ve | ayer may be adhesive in _an ordi narfy.terrperature area, the chips
m ght be firm@upcesged €8 shighhesiPSh JeRge 2ff xpAe tohdbro SEMLPRBIGHIRISI ve
llayer has thg\W.euIablig iRORET ddrfiSonkil6t8ANEELYENL aYET rhimad f hx@duii Ot he
rear surface of the sem conductor wafer, and then the 30 adhesive layer is
W cur ed beforie deheirethginhd Isemigondnetor ochihes adifesPenlest agef s@rds am

decr ease adh%ﬁh%@iv@”@ﬁ?@i‘ iQetﬂ@Péfdﬁf@xom iintd &S TribK@liyel cBEEd ng ANY

of the bl ade, laser or etching can be used as the neans for cutting the
adhesi ve | aydie a35eNerd, empodinemyl efothappigdeans tthwesthpebnduct or chi ps
that constitute th m d [nt.Q; R EC d1 L9 a4l e
bondi ng process w I%II%BSé g?éc;%g%sﬁgérlg%ggf%h% G‘%.'éugt(gé_l C. Fn thiési

process, a dimediendem hadi thearpekip ngerhutian siarf expliasakSant fpem abke a

pi ckup ha '?'rgf r tpe . GQndiiet o, chi ' be. desfLi Bed, an,e
exanpl e.rrgg FIrB gslgs %Ppgr%%ggggi ve Vi %Fvgsh%%‘ %g%esg%dgnaﬁgléc corﬁ%?’éur ation
of the di e bavidédringsetb i hthehesepieonduckehodhientin R@omgancs avifihantie ew of
t he waf er sucki E%Lg t i.e ) 8 used in the peeling
process and t%e&glldtsz up p%g%j;e%s%pat?f& EP%Q&SE %V{tgggt'i onal 10 view al ong
the line A-A of FlI GIGHA, HIBS. UHA 18D 10Erar e progrsei ewsciphal ni Hyews
positional r i I.p th : uckln i ! 8
and the sem %’%&&g?l ggb\/\kgg ?Fggggﬁegﬁt %gﬁse%par at %@gﬁ%thi%%g%@Fl&%vfﬁ is a
secti onallSvi ewn exlpimeanti ritpuriadippelsum§amechanivbachornt kd eMSAL 185t dpemediat
the die bondel,powhy MifdiBedi COMBRLELS: fldRationd2d1ld ALReA06h! PAA!

vi ews expl aining the pickup mechanismfor the sem conductor chips that the
di e bonder shelemant Ff@mgiconprissse ahdl FroBenl4m tle 14eparatedheni@ic
perspecti ve vlaus.SXALALAI Ad; Bbrocesa ghooynt iyt Recseri cRaUNALOL RO
chi ps picked up according to hé pr esent Enbo iment. "I n the sem conduct or
waf er WL showiiglectir€ée ZonshantPSmsudpdion Eoieriss dvsedyire el ement

formati oggsurface Vi an el nt . forJyat i I Lhessuef age 5
protecti grc]) t ape, aﬁ‘%}ﬁe gghegove ay%?azgnlisé?%r%g gg'%ﬁ%%e rl%ar surfgce.
The 25 adhesisardanison? @xagpdepdicat expladnimd fthe assondf ambedsmanionfuct or
chips 1. The dig nder _SLEQ(\gﬁlti' FIG 8 conprises the nechanismfor peeling
of f the PSA tape, the pickup nechani smfor picking up the sem conduct or
chips, a transfer mMethanZ@8mikora 38chematiferview shewiywn ebheities opf clihgs

pi cked up ont agfran CRINY ' %i for conveying the

| eadf r ane. Th&geg%ﬁéfi ng %eg@ﬁgﬁrgfm I nc%\&%!seﬂg ﬂigf I ng&_{?abl e 3, a video canera
4, a peeRPng claw 2HIGan23uxis iz yeplarged2sanatienslucview ofi tesEenting

pi ckup nechanj ' d € ' ; e M-H80 SapeLa. 4, a
suction col I‘eét: %ﬁ t%g 1éﬂctl 0 %n%fngoggﬁlkgngple%ﬁln ﬁegﬁan?g% and the

pi ckup FIGS. 24A and 25A are cross sectional views explaining

conventional cracks which might occur to semiconductor chips
having thickness of less than 100 pm;
30 FIGS. 24B and 25B are plan views of the semiconductor
chips shown in FIG. 24A and 24B, respectively; and
FIGS. 26 to 31 are process sectional views explaining
a conventional manufacturing process of the stacked MCP
product up to the production of the semiconductor chips.
35
DETATLED DESCRIPTION OF THE INVENTION




12 nmechani sm share the holding table 3, the video canmera 4 and the suction
unit 20. The holding table 3 has a porous nenber segnented into at | east
two sucking areas (into blocks) in a direction to 5 peel off the PSA tape,
for exanple, a wafer sucking section 2 having a filmlike ceramc

mat eri al / gl ass epoxy substrate. In this enbodi nent, as shown in FIGS. 9A
and 9B, the wafer sucking section 2 has_seven.sucki_ngl areas 2-1to 2-7.
Under the sucking d&Fbgsipentso of 7 theonasverbicholdsl o3 herednaster 13y e

provi ded for £RR8eLHNY VASEINBRIPES. +16h &];gﬁn\ggf_er sucking section 2, the
sem conductor chips 1, which have been formed from separation of the

sem conduct or waf erfFiisth & dasatseRaodhtetesnilfl hsiascrabadwhrERT TNy
affixed to the, B9&.tape,2érdrafzgr to FIG 11), adhere to and are fixed on a
15 surface opposite to the elenment formation surface via the adhesive |ayer
29. At thPs nonent FI&&.sRoke i'naFpCErogess aprcliomali frigwsorgblagning 2

di rection of ghe..3ucking,Afeas a2-;a§i%£fdﬁatard'él o t%],b@o%eal ght angles
to a peeling-direction, positions of the sem conductor chips 1 are easily
identified 2CGamhdongugterupafen, t mndt heen hdhe, semigicagorapr| ivaderofis he
sem conduct on RS iy I3 i iLecti paEAl t 9rkPE. i ng
direction (V\,i}:fxrq];tyaeglsi_ln%c I %a%tq}l%g’ﬂgﬁgagpd@é%%s %(gnnatﬁ%&sg%%o%duct ocfegéui ps
are square) d9siFemACPRARCES; wefArand pedied MEMRSA tape 24 starts to be
~peeled off at 25 cORNeL,PULhANT Glorddls SEMLARUE! ol Chi R colBLEG: 1 ¢
easy to peel off. e size and thickness of the sem conductor chips 1,
adhesi on for veafsr tWe P8Aet ape 2ilierht he |tHee hike be tbensiatacetdueteeci de
whi ch arrang Sel @6t gTh oI-di]:Qg'.]i:t | e 1hbe Lpdiyigyal

sem conductor 3 eéhttloplgsel ontegl’t %gﬁsﬁctl 0 ?r?“e]g% gy%%ov' né:bt ﬂe °

sem conduct orthwaf semieorguctyrdi elesndrdn. iThdurities dareed owonpeorcs téhe
surface of th:eﬂ% 1 ct chips 1;..fhe_.s i it i i sp under
the holding ta gmf??%g%g ﬁg'rs[Gf V\}))O'va(q:ql?l}ftr%’(gu%ﬁ%oﬁgo%{u%np%z;zq‘é‘éﬁ‘g}n%eg%g&vaI ve
for changbng the: iessumo85rpagess wert @uedaceol Fefofmerd domm el ieAgmenht
changeover valdigia il LHREUAS URPUPSIEOLEESRANALIE Quetler] GASLILNG & 19
systenms of vacuum (1suct| on) pipes that are provided in a manner

cor r espondi nglt@inchel Bagkphg sarduie 2divisich 71bfe t hg wekerofsuskidigmoedt i on
2. The transigs.smahan sl FATHEI 10 16,5 SEThEandugarghbpsed ont o
the | eadframe includes a ondi ng tool 8, the suction collet , a position
correction stéfes kut groondi Ag Pabhied haddd aute diickeg TREGsuUdt i oMetl | @t 10
s al S0 yped g, PLalIPag A SUGKSEIAe SERLAINCIAL.COLPSciRes! 8] ghl from
the PSA tape 24 an tranz%grs t‘EIme(%ﬁto te(e&?L pos ti on corfection st age
11. . The postldempnipffarmetieni senthes of diep semicondueeent othfer e (F&Siti on

correction stgge khenThensePLeonduci ol o Rhel UAOSE ARSI e Gor Lgct ed

are transferred onto the rame by the bonding head 12. Furthernore, the
conveyi ng necdeeinsin Widih conysiyichgbhet HS |ssadfs dpe fediasddhen thagihesse

suppl yi ng Secéfaﬁhé’sé’mi&ﬂ%f&@? %Qgﬁgyivgg pii @hease%ﬁ?%&oﬁ%‘é%ykﬁ@ekm” 7

and a | eadframe housing section 9. Th rame supplying section 5 stores
t he | eadBPanmd¥beidrdivided omfing,ndivddvagueami ephguastasshiws ttheldiedtr ane

to the | eadf rgog, 60 RGNk rd. L0 The paste conveying unit 7 applies a
conductive paste to@aﬁ\éeg cp’?:l)r'tdron' of ‘the | eadfrane conveyed by the

| eadf ranme conveyi nghfiggn Bhe Fueahepurfaes | badf bape lrovhdg sactadhesdvet ores

t he | eadf rame j j ORinN s. he i A whaleg
schemati c ope}%%%wr?%%%ﬁ a% gd’%o%bé\r Qg %\NIJ:IQi ﬁBIr:P;n%ﬁ' %b?%%g%% | ows. cI%i rst,
t he seni condw?oth%$€niwr}qwm€hm§srtﬁé REAGt apk. 24Naftf i e @adhesive _

el ement oY MaILoD: SpbT 36e alkda ] Pasmidies AoV Bsbate AiapTRla08 TUS

rear surtace
: such as laser or a blade (FIG. 6). Then, the PSA tape 24 is

peeled off from the semiconductor wafer W1l which is held by
a wafer sucking section provided on a holding table 3 and
which has been broken into chips (FIG. 7).

35 The semiconductor chips 1 from which the PSA tape 24

has been peeled off and which constitute the semiconductor



30 each chip, is mounted on the holding table 3. Next, the sem conductor
chip 1 is directly sucked by the suction unit 20 and fixed on the wafer
sucking section 2, and the PSA tape 24 is peeled off by use of the peeling
claw 21 and the auxiliary plate 22. Subsequently, the holding table 3 is 35
noved in the XY direction, and the surfa&g of the sem conductor chip 1 is
moni tored using the video canera 4, 14 and image data obtained with this
nonitor is biwrdeEirzell otnelkeni -intiueRieges orrdiget PEeedt BN Bick aBickup

posi ti onal d?&?%%\h@ angd,maLk gel eqld on, LAt Lapnyi ficatd o, Qletermined
nondef ecti ve/ def ect ?’r&e.pcr)oductggfor thersemfconduct or chi pri)s 1? gmﬂ/lb? eover,
t he sem condmereachibping iprdusss bf the sevidandussbrededicehi | e bei ng

sucked by the vacuwyof Pﬁees?#geéi %%eﬁniltuﬁgg (n%f tghwa&gnéﬁ% @ bggsugked

by vacuum dependi ng on t and t hi ckness e sem conductor chip) so
t hat t heySar ethimkpdagpliantiin desfempdéraal oandeapomingsdvel fagerraetisn
stage 11. Aft the. Ui ?Qgi i iti I atk pnshy

bet ween- t he %q{ or#}%éﬁgégac%% e%rg%%ggﬁgﬁc?&%%hi pa arrr%@corra?g%‘t g%é) it
i s transferrebrmitiduted bfadf rdmemby tsheibbablagfhtmdbage materiakheamd ckup
is finished, e |_di. 3 o it t

sem conduct or " C iagﬂ’f flf)}gb%gglé%ke&‘h%p%&Q&%S%h%gn%%eraeldo%%i gﬁfhﬁegggte . On
t he ot her hamghritfrebleadfilanebasgpimaitegisdctargh Sheegubesivel Wawrdsisut

t he | eadt rame Leadfr onveyi nit 6. _By: eﬁfﬂ eying
unit 7, rRe Zﬂjtgog%g:gg??% ﬁ%g'ig&i SO%D ?8 ttoet he e‘%)r}]gié‘lr%%%%n 0 gshe]!):"rJ

| eadf rane convteypechlbycdimralcéadhy age dhavey nopaliing Gredhantisar desheibed

seni conduct or i r f.erred by . . in e 2 i onet he
bed portion o]f%xg r'I'?aé}a %’Sef’rlfgl%t %les)éﬁénggjéﬁ?%g' t%%or}(f?)gre%éné?'ngagg%‘%ge 8

| eadf r ane houshenP3Pe citdpen ney?2 bes oS ciirebl eadfihamierd .o ini @eh priveeds eof
bonding is finpj gve eration s, s ent i al e t,

t he nechani sr#%%qu%%eegggga‘gﬁ I!P%JEe1 P%é ’apg%an the%epi %k%%é%%%nggﬁg?%r t he
sem conduét orpediiipyy @il Bheek$i ngapet hod fanillptakeptihet hedlisy ng Tthoze
mechani sns | 0.the die nder nti oned ve W be-d Lb L pn_detail
wth refereng%é?%e% ngflf%?g'gﬁge 4 .mle:i rgg?,gv%hea:BgA %pgigééi gﬂgk"g?ked to

t he el enent fbasat, oretzsinihgceor ancladidrgeniceondbet ouse@df exs Windaingkeforo be

separated int hi r red. The sem conductor wafer 35 W is
conpri sed of ?ﬂ‘gv%%ﬁn’dcgcﬁ%ugﬁgrgg%?‘% 1 whose rear surfaces are covered with

the adhesive |ayer R@rtHammrer,, @s> réBrdesorfisved e@wvde t AECRBA wiper24
e condadt orTparel - SxhRbERILEY  LARELOIL SHERRL 5 MEuBopllfor ShiB o
chips is set withhkedw| chigpingblod IheThealolsdiriges abl Bi8 adhesive layer
may be a thermally adhesive thérmoplastic film, and may also
be a thermosetting adhesive layer. Moreover, it may also be
a thermosetting adhesive layer with UV curable properties.
25 Since the thermosetting adhesive layer may be adhesive in an
ordinary temperature area, the chips might be firmly fixed
to an adhesion stage. If the thermosetting adhesive layer
has the UV curable properties, the adhesive layer is affixed
to the rear surface of the semiconductor wafer, and then the
30 adhesive layer is UV-cured before adhering and being fixed
to the adhesion stage so as to decrease adhesion, whereby
the above problem is less likely to occur. Any of the blade,
laser or etching can be used as the means for cutting the
adhesive layer.
35 | Next, an example of applying the semiconductor chips

that constitute the semiconductor wafer broken into pieces



5 provided wwth two systens of vacuum pi pes 25A and 25B, changeover val ves
26A to 26G of the pipes and two vacuum punps 27A and 27B, and these are
used to peel off the PSA tape 24. The vacuum pi pe 25A of a first system and
the first vacuum punp 27A are first used to vacuum suck the 10

seni conductor wafer WL adhesively bondedfo the PSA tape 24 and fix it on
the wafer sucking section 2. In this state, the PSA tape 24 starts to be
peel ed of f. |4 pedienfondingperdamsspedlliingei deadhidsed etafeyonidedte oFEFS edge
side of the R apg~ 24, +an e [ edge .t hereof 15,[s. hel

peeling cl aw 82’21:5 a%gc't hellgu%%%]an&g%é?'e %Zd%% %?lgdlelﬁ %%‘erllbiggi g%ie{&-? 0 an
upper porti omaghanhemPSArt e 2HA arapbd hewl onepidger ohetlmniR8A fapeti®d i s

pul led at a spegdgh0cd: TRLG 109)Lsee. prelptably af g speed of 0.1 m

to 10 nm sec In an arrow ion-shown 1n e W ng y the peeling
claw 21 whil e an upfi&. s8rfiaceaof péiwpdtBAveapeidd ishobéhgg delsdhbyatie

auxiliary pl d e PSA tape 24. At this .tineg, e peeling claw

21 may be pul O%ﬁ%u%%tgg{?/ar%gbl gh?or%g‘? and e ﬁ??fji néncl wo21PERT t he

auxi liary pl ambca@dmeay; beTtoveth aisa of | pieth speed bdr fleel wafer 25ubbimgver ,

an operation for,.. aft |1i;ng for a _certaln, distance by t peel ing cl aw

21, holding t eeCEl}p?%‘er&;u%‘j%cgl%f hfor?geﬁsﬁﬁ g%:gs‘maw' %I h%‘agﬁ?l Pﬁ?g'/l'g?ate

22 may be repeaiets Rumd e piftkopptrbeats) han®@SARIGapeB24si a tdeetvbgahity

of the adjacent suckin reas, 2-1 to 2.7 _Qf, t 3 fer, suckin ection 2

i s peel egbof U he® vt u‘%‘%?%%niﬁ_%f thgggec%‘%ﬁ am i cthqang% % by

t he changeoveaplaralwiess?2 @kflaidbfy angobbeiqeda eftkikariiceehdpcbetwadn pghd in

t he sucking areas are.sucked use of the o] va m pu 27B and fixed

on the wafer T%aﬁfgrl O RLINY Sﬁcg.&’%l R ’srhoég 3 aa%cfa iﬁ%ﬁogﬁu?ﬂ%r

peel i ng has prateededoken a taoubdarseraragtetetisgen thepspclinng arraiz- laand

t he sucking ar eq:z and.the. c eover. .val ve 26A.has beegléchggged.
u

2- 2 .16 h
In the sane n%%%ér?naghé’l(?ﬁaﬁﬁgﬁeé?”\’/%?ﬂg% PREIB NS, 56T | T8 ially
changed a$ t heageSAtimapehaddie peeded 0idun Eur Fhier , 8 wdptinaPSAIGape124

conpletely peeled, off, 5 each of the sem canductor chips is transferred
from the PSA Tibel24°F3 PRECUAIT: CURI NGNGB 2ronkt B4 SEER™

sem conduct orfahitgse kemd condietbmanthifdsx athaly théedse comtbam ahidmnpuapFPZB vi a
t he vacuum pipe 25B .of the se S e shoul d be understood that the
b | pary ol o oS riRpeingna 368 YRR, Mhe CRR! SRS e ekl
The shape of vihmvedgeplsidies dad dryodebe tdf chbestingqdhibel osericictector
flexibility and the.like of the PSA tape,24. Next, th ositjon and

def ect i vlgtr?ess&b]fpﬁ ﬁ)elcgcgﬁi E%n%%?réﬁn@h%gst%ea‘?reesfé}te ﬁ.g'ugﬁ?)ééquent ly, each
of the sem conduct ofn cthepsehitbndtatd:s wafdreWpi ekedn upn fFIGN the thaf BEA
sucki ng secti ~EFach of the sem conductor chips.1 is sucke d fixed by
The seond. vaaRn A e VETE GRacTRES SRR SO oRBITR SHEF . ofa TeyLPim
shortly afteramhelehant Obrpatciap,ased &8 tthes sirdkee iHrdtecpickedapp, only
by suction forc sing.the suction 20.col.let 10. Furthernore, .when fhe

pi ckup has pr%%‘?eiési%eeﬁl%gjgség f"i%er[ I‘?e% \}F’cffﬁﬂ"?&o‘?n o GFaAr §TUBF 2T He: I[‘Eﬁcki ng
area, the@Schandiessiore vatyes @% iLhanrgedrhbeTtharmgenid tiier vaachmgt peh@5A of
the first systemcoarg%lmtthe sucki ng area in which the 25 sem conductor chip

has been picked up By Use 6f*®he Tirst vacuum punp 27A i s sucked. FIG 12
shows a state in whlleh dikee Hpindkdpshasn biee FIm . mas tofnppi 8&e dthp rierhbhésm

area 2171 o ofaRedish0n Tl s iRy EPhotteR c ORRCTETEN: oar PR CRh up
and part of thichiaferursutiel sgmseshdrtcd ichipBenaexpasefer thefteby sm for
30 transferring the semiconductor chips picked up onto a
leadframe, and a conveying mechanism for conveying the
leadframe. The peeling mechanism includes a holding table 3,
a video camera 4, a peeling claw 21, an auxiliarv plate 22
and a suction unit 20. The pickup mechanism includes the
35  holding table 3, the video camera 4, a sucticn collet 10 and

the suction unit 20. The peeling mechanism and the pickup



making it possible to prevent the suction force of the second vacuum punp
27B from bei ng decreased, and to suck defective chips remaining on the
exposed wafer sucking 35 section 2 and chips at a peripheral portion of the
wafer that will not be products, and fix_themon the wafer sucking 17
section 2. It should be understood that wWen the pi ckup has progressed to
pi ck up the sem conductor chips 1 in the sucking areas, the changeover

val ves may benedhesdgm sharepthaecheldindntalds shovihs vifpg cagery| § angd
shows a state D Sﬁléig%ﬁhuggg 4 ckup has progressed to the sucking area 2-4,
and t he changeover val ves -Ato 26-C corresponding to the sucking areas
2-1 to 2-3 are cl osBwe edidéaqutaitly 3 thes e sdiroagengsbel csqsmedded astahown
in FIGS. 14A R : i.cad:ly s e;peel iy . pr OLEess
for the PSA téétgeﬂé%t F‘%@ 511‘%12‘ hg%hscgdﬁ&;os%g’%ktggelgi %kt?gggégtggs?gand
FI G 14C $cheapesl ol \theh @88 daprocdos ekamplat i mgwafer sowkdésgdgerdioehip 1

to a leadfra M -condugt i S t I rd BRermre,
defective prg%uc sl\M%% '?Eﬁg%sg#%o%gu%%o% C %ﬁg%}/pﬁﬁ%évk\%?ﬁﬁ not ggeg'
products in amnothis g@wridilrend], per tshownofint FEGHRaf A and @Bst tbpedafer
According to confj guratign, and ho ri aboye, . the
sem conduct oréﬁﬁ?lg"r&ﬁregkéﬁ}li %t Bg%i Sééc}g%n can"q{g?aj%eﬁggg i %e?(yt%u%?e'd gﬁgeﬁ xed
wi th the nosttlsali $w@aiiticngs soteaen 220 tor Ee7adapheection Helpeel28d1pdei £BoR of
t he PSA e and a_picku tate of the sem_conduct.or _chi .Lh acks
and chi pta‘?)gg BFTtRE g%%%o%ﬁﬁctcgpngﬁ?ﬁggdurl nalnt éL%Eesél i ﬁ%ﬁ of’g%%e%g%t ape
or during thespeickuyp santizen pEevahie dsantlccindmctbrbesttilpe pr obivbihcldubate t he
reduced thickness of th 5 sem conduct or —chi ps. r.eo t L.C is
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positions of the semiconductor chips 1 are easily identified

20 during pickup. On the other hand, if diagonal lines of the
semiconductor chips 1 are disposed in a direction parallel
to the peeling direction (with an inclination of 45 degrees
when the semiconductor chips are square) as shown in FIGS.
10A and 10C, the PSA tape 24 starts to be peeled off at

25 corner portions of the semiconductor chips 1, making it easy
to peel off. The size and thickness of the semiconductor
chips 1, adhesion force of the PSA tape 24 and the like may
be considered to decide which arrangement to select.

The holding table 3 moves the individual semiconductor

30 chips 1 ontoc the suction unit 20 by moving the semiconductor
wafer in an XY direction. The video camera 4 monitors the
surface of the semiconductor chips 1. The suction unit 20 is
disposed under the holding table 3, and has two wvacuum
{suction) pumps; a changeover valve for changing the vacuum

35 pipes; and =z controller for contrelling the changeover

valve; the two wvacuum pumps corresponding to at least two



pcs) even if the thickness of the sem conductor chip is 50 )un or less. In
addition, the die bonder has been described as an exanple in this

enbodi ment, but the manufacturing nethod of 5 this enbodinent is al so
applicable to other devices that require the nechanismfor peeling off the
PSA tape and the pickup nechanismfor thé3sem conductor chips. Such devices
I ncl ude, for exanple, a picker for, after peeling off the PSA tape, picking
up each of tmmcmﬂu@mhlwt@mutpms t thomt aareaerOa'iﬂE@piéhiap
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br oken i nko Cﬂﬂiepsléﬂﬁanibﬁ)lnd\]&ides a leadframe supplying section 5, a
leadframe conveying unit 6, a paste conveying unit 7 and a
leadframe housing section 9. The leadframe supplying section
5 stores the leadframe before die bonding, and sequentially
sends out the leadframe to the leadframe conveying unit 6.

20 The paste conveying unit 7 applies a conductive paste to a
bed portion of the leadframe convéyed by the leadframe
conveying unit 6. Further, the leadframe housing secticn 2
stores the leadframe to which the die bonding has been
finished. ‘

25 A whole schematic operation of the die bonder shown in
FIG. 8 is as follows.

First, the semiconductor wafer W1, which has the PSA
tape 24 affixed onto its element formation surface side and
has the adhesive layer 29 formed on its rear surface for

30 each chip, is mounted on the holding table 3. Next, the
semiconductor chip 1 is directly sucked by the suction unit
20 and fixed on the wafer sucking secticn 2, and the PSA
tape 24 iz peeled off by use of the peeling claw 21 and the
auxiliary plate 22. Subsequently, the holding table 3 is

35 moved in the XY direction, and the surface of the

semiconductor chip 1 is monitored using the video camera 4,



19 the adhesive layer 39 is cut into the chip size on the holding table 33
by use of cutting nmeans such as the laser or the blade (FIG 17). The

sem conductor chips 30 fromwhich the PSA tape 34 is peeled off and which
constitute the 5 sem conductor wafer WB0O broken into pieces are picked up
by the pickup mechanism (see FIG 8) so 34 to be transferred to the
predet er m ned manufacturing process inplenented by the sem conductor
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be separated into chips is prepared. The semiconductor wafer
35 Wl is comprised of the semiconductor chips 1 whose rear

surfaces are covered with the adhesive layer 29. Further, as



35 to the rear surface of the sem conductor wafer, and then the adhesive

| ayer is Wcured before adhering and being fixed 21 to the adhesion stage
so as to decrease adhesi on, whereby the above problemis less likely to
occur. Any of the blade, laser or etchi ng can be used as the cutting neans
for cutting the adhesive |ayer on the pot®us nember. 5 As described above,
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of the PSA tape 24 with the auxiliary plate 22 may be
repeated. Further, when part of the PSA tape 24 in the
vicinity of the adjacent sucking areas 2-1 to 2-7 of the
30 wafer sucking section 2 is peeled off, the vacuum pipe 25B
of the second system is changed to by the changeover valves
26A to 26G, and the peeled semiconductor chips 1 in the
sucking areas are sucked by use of the second vacuum pump
27B and fixed on the wafer sucking section 2. FIG. 11 shows
35 a state in which the peeling has proceeded to a boundary

area between the sucking area 2-1 and the sucking area 2-2,



20 porous PAE (relative dielectric constant 2.0 to 2.2), and BCB
(Benzocycl obutene: relative dielectric constant 2.6 to 3.3). All of these
can be forned into a filmby the coating nethod such as spin coating. FIGS.
19A to' 19D are process sectional views 25 explaining a process in which
the sem conductor elenent is forned on the el ement formation surface, and
after the sem conductor wafer in which the | ow dielectric constant
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i nsul ati @B fidemizihductd4 chip has been picked up by use of the first
vacuum pump 27A is sucked. FIG. 12 shows a state in which
the pickup has been almost finished up to the sucking area
2-1, and the changeover valve 26A corresponding te the
sucking area 2-1 is closed. |
30 In this way, the semiconductor chip 1 is picked up and
part of the wafer sucking section 2 is then exposed, thereby
making it possible to prevent the suction force of the
second vacuum pump 27B from being decreased, and to suck
defective chips remaining on the exposed wafer sucking
35 section 2 and chips at a peripheral portion of the wafer

that will not be products, and fix them on the wafer sucking



whi ch has once been fused, is fixed to the sealing resin with high adhesion
when returning to an original tenperature. As a result, the sem conductor
chips in which the filmis not easily peeled can be obtai ned. Wen the

| aser is used as 5 the cutting neans 35, _this cutting neans 35 may nerely
be used. Subsequently, each of separatedlgeniconductor chips 38 is picked
up fromthe wafer sucking section. Shortly after the start of pickup, each
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grinding it fromitTs rear 'surface wth a grlndrs one. The present invéntion
i's, howegér, smmigrondugtoedchipr2) Muoieoprocethe Fhekumhi ok nessfaginethenly

sem conduct or f be redu th gh__for e l.e, t ching
process. In ab itigc(i)hne,@%é ’ha?gbegﬁgaeséﬁgbeﬁ%c?%%% ﬁd‘%ﬁggdi %ﬁt ?ﬁat

t he adhesi ve pregemted ifSedmorbesichop ndanteeyesht in etheapogtiibacethefret mising

sem conduct or_waf e 1!%Q§%ev - th recess _of gi g t Lqw._di.gl ric
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nat ural | y possidiuwp alsing ocenveseiomahrahsime adhesi verdegherr,i sas othed on
the rear surfage qf e f.th 1,CO 0 i RS t hus a sive
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semiconductor chip is picked up if the thickness of the

semiconductor chip is 50 pm or less in the prior art.
35 According to this embodiment, however, the occurrence of the

cracks can be reduced to an almost negligible degree (0/100



26 What is clainmed is: 1. A manufacturing nethod of a sem conductor device,
conprising: providing a groove having a thickness equal to or larger than a
finishing thickness on a first surface of a sem conductor wafer on which a
sem conductor elenment is formed; affixi ng a pressure sensitive adhesive
(PSA) tape onto the first surface of the 8em conduct or wafer in which the
groove is fornmed; reducing the thickness of the sem conductor wafer b
processing a R o IRV rifa chen gdsknesso ofh&he resmisgneugionfchife 1s 5

sem conduct or £ a0t o which the PSA tape is affixed, so as to separate

t he sem conddctor wafer into a plurality of sem conduct or chips on which

t he semi conductor elre i titonf othed digf tiopday hasabkedi destuiked o camn
entire rear S e ngiy‘%:t tii h

adhesi ve Iayer S %sq%otézlgﬁ"a%gltgéaé gé‘lngdhr%m ar%?d%&gégﬁ {)n%@?%% o

sem conduét orthehd pembedidngrde| imgadse tARplRSAbLapad rothathedseh¢zontibat or
wafer while f t S t d S i b e or ous
rerber | Segment St oS Tehan H, Porc BeaLilp BEe SURLL BEn YallEZa Bnd

met hod of theaiséqﬁmem@m@smdévrceheceemdmgdw@@ adhipk,. WSechi depieds ng
off the PSA t cl f ous
nmenber by suc]f}-p(gid eL%g:rsne(% uctor er wfﬁy %%%tséﬁgmﬁs%’g@mgg
suction pat hsP$4Aq mmm@congwpheahb eﬁckhegsmdumtbhe cdiﬁpect:bonﬂtn

whi ch t h ﬁi A S AP %.d f(ifl%ef:%tlﬁ Wégﬁe% hFo Aa% S‘%‘?‘?‘ i %gfogleal ong

t he peellng |on and part ape s n one of the
sucki ng ar easPﬁdj depai tmdiaub eicheeacls wottc hitreg shlalcsmmiucmmrpacﬂrrsas to

t her ebet ween j e Ci er centy whi t he
peel i ng of the A t\fftﬂpec;?l app%oac %@ s6 ab?jtig suc he ser%eiggnd ﬁ?%

waf er, ther ebyorriedtignt:hex sﬁtﬁmoad&umnre wedmderonfor | hefper opsehendeprffn t he
oLer, SUCKI nOAL S LR LNISIRG! AYCLaLS 8140 RELALL Sl W) BuEaTiLo
responselbo trhwmurst aie on whitdterirbpladhesi félllnaysebstsatel,t.an inner lead
bonder for, after peeling off the PSA tape, picking up each
of the semiconductor chips 1 to mount it onto a TAB tape by
use of heating tools.
Next, a second embodiment will be described referring
20 to FIGS. 15 to 18C.
FIGS. 15 to 17 are process secticnal views explaining
a process'in which the semiconductor element is formed on a
semiconductor wafer W30 before the semiconductor wafer W30
is breocken into semiconductor chips 30, a PSA tape 34 affixed
25 to the semiconductor wafer W30 is peeled off, and an
adhesive layer 39 on the semiconductor wafer W30 is then cut
into the chip size. The process of grinding the rear surface
is substantially the same as in the first embodiment
described above (FIGS. 1 to 4), and therefore, the
30 description thereof will not be repeated.
After the rear surface has been ground, the adhesive
layer 39 such as a PSA tape is formed on the rear surface of
the semiconductor wafer W30 (FIG. 15). Next, the PSA tape 34
is peeled off from the semiconductor wafer W30 which.is held
35 by the wafer sucking section provided on a holding table 33
and which has already been broken into chips (FIG. 16). Next,



3. The manufacturing nmethod of the sem conductor device according to claim
1, wherein the sem conductor wafer has a sealing resin formed on the first
surface, and a low dielectric constant insulation filmformed in contact
with this sealing resin; the PSA tape is_adhesively bonded onto the first
surface of the sem conductor wafer via the sealing resin and the |ow
dielectric constant insulation filnm and the nmethod further conprises

fusi ng at | edbe pathesdvet Neeveswy 3P eliscteute dohst dve iglsi asiom fonl hend t he

seal i ng resi : | Xt he, | di.el ic C nt.. 1aNS ' ' on
t he sealing ?lgggﬁﬁajz%% ?rﬁang}fagtyﬁr%)ﬁg%%%% lg%%eé%ééﬂr:i %Aoﬁ%éé{]l oatrgé evi ce
accor di ng t ool dihe 1bladeer éFEGt ha7PSA tHgee sanicomsiuictaredhdpsa I0hefurl

shrinkabl e fi}lm.ha r d:an [ I r . .apnd d off
fromthe sem c?ﬁaugﬁ%?ﬁé \A‘gf%aﬁieb?l t ﬁ%r %gﬁggn{g?%c%?omhl@ f%ggﬁgﬁﬂfegc hSeri ng
met hod of 5t heegeppodndiuet oraflsy i3 decdredi Agtbopikads dre whicleed w@n by
adhesi ve of : ' rab adhesi ve. 6. e . manufact uri

nmet hod of th?%eﬁ??é%ﬁﬁg?%}?an esw g(ée%c%g?di QS D %om-{%, R IelF'g‘laﬁ ?%e@c%SA
tape i s peel éipeofdregittermivied 28annfadiatimgn. procddse imprldeatterd gy ndtdhod of

t he sem cond r L.ce. according to claim1l1, wherein the groove is
provi ded by %%gnggﬁﬁger d:?egﬁ'ﬁéa,' a | aser, etching and cleaving. 8. The

manuf act uri ng et hoéxaf, the solicenguoicessdéor ceham@sik diapg throhgh nite
further £QPr iis' 0 tching.the fi e after ing he thjflkness

of the sem coénduc GP%\?E?E%. fgr ?ﬁg{{?s‘i}ﬁﬁﬁwgituﬁ ﬁ%?ﬁ%‘ggg Tifatbs W
sem conduct okededieseriioedr diafgprirangl aten 1IFIoter disa t he athesi velhayeheis a
thermosetti “%e%ﬂré%%'dl‘égt&?‘ y%fgg‘\/iwg% asl*?cywr'nab:k.g q;%te%crai 2 ‘awings, the PS8A
tape 34 covers the entire element formation surface having
the element formation area as the surface protection tape,
15 and the adhesive layer 32 such as an adhesive sheet or an
adhesive film is formed on the rear surface. The adhesive
layer 39 is formed on the entire surface of the
semiconductor wafer. |
First, the PSA tape 34 is peeled off from the surface
20 of the semiconductor wafer W30 by use of a peeling claw 31
and an auxiliary plate 32 while the semiconductor wafer W30
is directly sucked by the suction unit 20 on the holding
table 33 and fixed on the holding table 33. At this moment,
the semiconductor wafer W30 is fixed with wvacuum on the
25 table 33 which is connected to the vacuum pipes arranged in
two or more systems in accordance with the sucking areas
divided into two or more, and the pipe systems of porous
blocks are switched therebetween in accordance with the
state at which the PSA tape 34 is peeled, thereby peeling
30 off the PsSa tape 34 (FIG. 18ad). Subsequently, the adhesive
layer 39 is cut into the chip size by use of cutting means
35 such as the laser or the blade. Also in this case, the.
semiconductor wafer W30 is fixed with vacuum on the table 23
which 1is éonnected te the vacuum pipes arranged in two or
35 more systems in accordance with the sucking areas divided

into two or more, and the pipe systems connected to the



10. The manufacturing nmethod of the sem conductor device according to claim
1, wherein the adhesive layer is cut by any of a blade, |aser and etching.
11. A manufacturing nethod of a sem conductor device, conprising: providing
a groove having a thickness equal to or %@rger than a finishing thickness
on a first surface of a sem conductor wafer on which a sem conduct or

element is forned; affixing a pressure sensitive adhesive (PSA) tape onto
the first suPPEEESofPYIsEssedTe ofdiEBrdndifer 2CFCHHANIE t Wetyr GovelF s %D ned;

reduci ng the JhiekagssuoftHde®edl ¢antiad Or39\afsai;  bysiy Ocesskaguéanseeond
surface opposite to the first surface of the sem conductor wafer onto which
the PSA tape P§hafofi esiicepdugten <eiRg a3Q skrrieenieoiriuetdredaiR e o a

plurality of «g@m,caRIUCHL it RERINhieh t heheTiconduet ol smpat ds 29
f or med, aff|X|igg an adhesive layer onto an entire rear surface of the
separ at ed® se#iichibuceaeh vaf efhe meglicegdsrtor heh sy 3% e pPiekedhar only

seni conduct ot wadieh 3 WAi ES-&d Xidihd he s.%@%iﬂbaﬂneaﬁgg ¥&f fFzc t Qg cheddie

adhesive layer_ is affixed, under "suction by use of a porous nenber

segnment ed i nto§ athe eaemiconsiusioki mhimseal?) mhdkedit ubngst tronggdesiovethayer
affixed onto haeeahbl &;5eEAnd 1wl acerfin ande sgpanake ditiafnenlygs | aver
for each of the sem conductor chips, while fiXing the sem conductor wafer,
from whi ch t Ha:RgdesapeYMaslassan pe€Pedasiklr, apdt o sirgiporudsenbadeyr- under

suction.132. The map\f ag%gr itggﬁrq%_ﬂ%ppg%réhqnaﬁfgni)ﬁgag%glgttgﬁuggai t%%eaﬁgé)r di ng

to claim1l, wherein peeling tape~’inc I XI' ng
seni conduct orthgxfreplaatoct Aelpobase mehbeiabyardckhagadheskes tayriuceor

wafer with at;Je : e ugt.) Qﬁ&).bs LN, as i gLl j he
sucki ng ar easls‘% na?%eggﬁ%rz%t o%ﬁfﬁgﬁi %&b?%% PSA Fg e i éﬂgeg‘{a dr%]}/%‘of r%énd
when t he PSA eaansdiitutpdebEdtiut fthermed tsheipkeblagfim detscomaiediphrandf t he
PSA tape is edafdilan of tk ugkin r ad] each her,
swi t chi ng thgﬁgéuctl ongl[‘)}aet hlcé):&f%“ﬁére gtgﬁ%e%ﬁ%ng’t e VICi %"?‘%Eg u%%ie %’Eehtél?é

adj acent 15uckieymarle ghuhbkabla el daelbasg obtehtaPSind age apicsdvredayeras to
suck the sem GONAWCLA:RLEL, pLORLEDYEE | X090 Lle SEl CORAUELar Bl LoNt O

t he porous nenber in the ot eF=suc ing area, the adhesive layer is c in
paral | el witHhemgdt r glontgrctipn ch bet ween pdrsidild eddett whher pepéingst ens

of suction Paldishddl hPHABELL 1HE2! ALG WL Wil s(3R420NEASLUSYLAY Oln | S
cut. 13. The manutfacturing nmetho of "t he sem conduct or devi ce accor di ng to
claim 11, wherdigsitvee ofeftheoR8lctare e behddeq Wealikagle exfesive. In

20 a process of peeling off the PSA tape, UV can be irradiated
before peeling off the PSA tape to facilitate the peeling.
In a process of forming the cut groove, any of the blade
dicing, laser, etching or cleaving can be used as means for
providing the cut groove.

25 Furthermore, the rear surface can be etched after
ground to cobtain a semiconductor chip with less chipping of
the rear surface. The adhesive layer may be the thermally
adhesive  thermoplastic film, and may also be the
thermosetting adhesive layer. Moreover, it may also be a

30 thermosetting adhesive layer with UV curable properties.
Since the thermosetting adhesive layer may be adhesive in an
ordinary temperature areé ; the chips might be firmly fixed
to the adhesion stage. If the thermosetting adhesive layer
has the UV curable properties, the adhesive layer is affixed

35 to the rear surface of the semiconductor wafer, and then the

adhesive layer is UV-cured before adhering and being fixed



30 fornmed on the first surface, and a low dielectric constant insulation
filmformed in contact with this sealing resin; the PSA tape is adhesively
bonded onto the first surface of the sem conductor wafer via the sealing
resin and the low dielectric constant i nsul ation film and the method
further conprises fusing at |east part oflthe low dielectric constant
insulation filmand the sealing resin so as to fix the low dielectric

const ant i nsifoatilen ddtianion tHageeald rep r bsi decigasqhadhesidmct WenePynet hod

of the semc u ' aGggo wh t pe is
constituted %?gag%ﬁe? %dbscl%ﬂ %%a %Q%J}%@a?g r?é.:g:gFI aleim ft Egeg%sﬁégs%ve
| ayer, and cdmske peel| eticbifgf raam the ssscconadudiher mt’exnmymheﬁrmi’lor

contraction. Ieg@uw‘] [ t f uct or device
accordi ng tocqjl%tlngl r(e\sﬁtr?reag e"gsl?\c/lceh%of)%?ﬁugﬁg%&%%e is a Wcurabl e
adhesi ve.516. The Mmcﬂfeactubeahgamm,ochcmdondmgsém tbhaduembpdieentte the
according to ¢ wher he PSA, t e f

. ) h ng'& &uctor er rokent FIOSQ é?%é)ra%e%.d l?lft %{’%ﬁg déé[%nl Cbe

i rradiation. Crhe“merur et ur i ng me € sem con
accordi ng t o efiffecmitdly weeelsid drik el eviith phevimded lyiaeblef stdibiden

gla%l (r:]g,ndﬁc!t gr%egg\?l ceé}" cq%gadg%glt?%vlﬁ?al rﬁlleil T‘-Trllﬁrt glréﬂggt&rl;;:glg%g%tah ghlm;lgt?ﬁe
first surfaceeafibdr anedutiengstdte tin ckhesls thet bemseondwriduct chiipsafare 31

10 picked up, so that cracks and chipping of the semiconductor
chips during the peeling of the PSA tape or during the
pickup can be prevented, which would be the problem due to
the reduced thickness of the semiconductor chips. Moreover,
the pickup is performed only by suction, so that damage to

15 the porticon of the semiconductor chips where the raising
pins contact can be prevented, which has been a problem
associated with the pickup using conventional raising pins.
Further, as the adhesive layer is formed, the stacked MCP
products in which the semiconductor chips are stacked can

20 easily be produced.

Next, a third embodiment of the present invention will
be described referring to FIGS. 19A to 22.

This embodiment is characterized in handling the
semiconductor wafer which has a low dielectric constant

25 insulation f£film {usually called a low-k film) formed on the
element formation surface, the PSA tape (surface protection
tape) affixed in contact with this low dielectric constant
insulation film, and the adhesive layer formed on the entire
surface cpposite to the element formation surface.

30 An fluorine-doped silicon oxide £film {relative
dielectric constant 3.4 to 3.7) having a relative diélectric
constant lower than that of a silicon oxide film (3.9 to
4.1) is widelv used as a material of the low dielectric
constant insulation film, for example, when it is used in a

35 semiconductor device.

The low dielectric constant insulation film can be



19. The manufacturing nmethod of the sem conductor device according to claim
11, wherein the adhesive layer is a thernosetting adhesive |ayer having a
curable material. 20. The manufacturing nethod of the sem conductor device
according to claim11l, wherein the adhesive layer is cut by any of a bl ade,
| aser and et ching. 22
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109 () - 109K 4)£ilm whose relat:l.ve d:l.electrlc constant is below 3.9. The

second kind is a material having a low polarizability in an
organic £ilm. For example, this includes PTFE
(Polytetrafluorcethylene (relative dielectric constant 2.1)),
PAE (Polyarylether: relative dielectric constant 2.7 to 2.9),
20 porous PAE (relative dielectric constant 2.0 to 2.2), and
BCB (Benzocyclobutene: relative dielectric constant 2.6 to
3.3)}. All of these can be formed into a film by the coating
method such as spin coating.
FIGS. 18A to 19D are process sectional views
25 explaining a process in which the semiconductor element is
formed on the element formation surface, and after the
semiconductor wafer in which the low dielectric constant
insulation film is formed on this element formation surface
is affixed on the PSA tape and then broken to be separated
30 into the semiconductor chips, the PSA tape is peeled off,
and then the adhesive layer of the semiconductor wafer and
the low dielectric constant insulation film are cut into the
chip size; and the low dielectric constant insulation £ilm
is fused. The process of grinding the rear surface is
35 substantially the same as in the first embodiment described
above (refer to FIGS. 1 to 4), and therefore, the
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insulation film 210 iz formed in contact with the sealing
resin, and the PSA tape 34 covers the entire element
formation surface of the semiconductor wafer so as to
10 contact the low dielectric constant insulation film 210.

As shown in FIG. 192, the PSA tape 34 is first peeled
off from the surface of the semiconductor wafer by use of
the peeling claw 31 and the auxiliary plate 32 while the
semiconductor wafer is directly sucked by the suction unit

15 20 and fixed on the holding table 33, At this moment, the
semiconductor wafer W30 is fixed with vacuum on the table 33
which is connected to the wvacuum pipes arranged in two or
more systems in accordance with the sucking areas divided
into two or more, and the pipe systems of porous blocks are

20 switched in accordance with a state at which the PSA tape 34
is peeled, thereby peeling off the PSA tape 34 (FIG. 193).
Subsequently, the adhesive layer 392 is cut into the chip
size by use of the cutting means 35 such as the laser or the
blade. In this case, the semiconductor wafer W30 is fixed

25 with wvacuum on the table 33 which is connected to the vacuum
pipes arrangéd in two or more systems in accordance with the
sucking areas divided into two or more, and the pipe systems
connected to the porous blocks are switched in accordance
with the cutting state to cut the adhesive layer 39 (FIG.

30 18B). In parallel with the cutting of the adhesive layer 39
or after the cutting of the adhesive layer 39, a peripheral
edge of the low dielectric constant insulation film 210 is
fused. In this embodiment, the laser is applied to the

_ peripheral edge of the low dielectric constant insulation
35 film 210 with an incidence angle 0 of 20° to 40° (FIG. 19C).

In this way, the low dielectric constant insulation film 210,
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Subsequently, each of separated semiconductor chips 38

is picked up from the wafer sucking section. Shortly after

the start of pickup, each of the semiconductor chips 38 is

10 picked up only by suction force using the suction collet 36

(FIG. 19D). Each of the semiconductor chips 38 picked up is
bonded to the leadframe or the like.

As described above, according to this embodiment, it

is possible to obtain the semiconductor device from which

15 the cracks and chipping mentioned above are prevented, and

which has the low dielectric constant insulation film that

is fixed to the sealing resin in the element formation area

of each of the semiconductor chips with high adhesion.

Effects of this embodiment will be described referring to

20 FIG. 20A to FIG. 22. FIG. 20A to FIG. 20D and FIG. '21 are

schematic views of a comparison example and FIG. 22 is a

schematic view showing the effects of the present embodiment.

FIG. 20A is an enlarged end portion wview of a conventional

saemiconductor chip formed from the semiconductor wafer by

25 use of the blade, and FIG. 20B is an enlarged end portion

view after a thermal cycie test (hereinafter simply referred

to as TCT) is performed on the chip of FIG. 20A 500 times.

Moreover, FIG. 20C is an enlarged end portion view of the

conventional saemiconductor chip formed from the

30 seamiconductor wafer by use of the laser, and FIG. 20D is an

enlarged end portion view after the TCT is similarly

performed on the chip of FIG. 20C 500 times. It has been

found out that when the blade is used, a number of bubbles

are produced after the TCT as shown in FIG. 20B even if a

35 favorable condition has been presented immediately after the

cutting as shown in FIG. 20A, and a number of minute cracks
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performed, the satisfactory low dielectric constant
insulation film without being peeled can be confirmed, as
shown in a plan view of FIG. 22.
While the embodiments of the present invention have
10 been described above, the present invention is not limited
to these embodiments and can be variously modified within
the scope of claims set forth below. Morecover, these
embodiments include various stages of the invention, and
various inventions can be extracted by proper combinations
15 of a plurality of constituting requirements to be disclosed.
For example, in the dicing process before grinding the
semiconductor wafer is processed to reduce the thickness
thereof by grinding it from its rear surface with a grind
stone. The present invention is, however, never limited to
20 such process. The thickness of the semiconductor wafer may
be reduced through, for example, an etching process. In
addition, it has been described in the third embodiment that
the adhesive layer 39 is formed on the entire rear surface
of the semiconductor wafer. However, the process of fusing
25 the low dielectric constant insulation film is not limited
to this form, and application is naturally possible also to
a case in which the adhesive layer is formed on the rear
surface of each of the semiconductor chips, and thus the
adheszive layer does not need to be cut. Moreover, the above-
30 mentioned process of fusing the low dielectric constant
insulation film can be applied in parallel with the process

of breaking the semiconductor wafer into pieces.
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semiconductor wafer on which a semiconductor element is

formed;

affixing a pressure sensitive adhesive (PSA) tape onto
the first surface of the semiconductor wafer in which the
groove is formed;

reducing the thickness of the semiconductor wafer by
Processing a second surface opposite to the first surface of
the semiconductor wafer onto which the PSA tape is affixed,
so as to separate the semiconductor wafer into a plurality
-of semiconductor chips on which the semiconductor element is
formed;

affixing an adhesive layer onto an entire rear surface
of the separated semiconductor wafer;

cutting the adhesive layer so as to separate the
adhesive layer for each of the semiconductor chips; and

peeling off the PSA tape from the semiconductor wafer
while fixing the semiconductor wafer under suction by use of

a porous member segmented into at least two sucking areas.

2. The manufacturing method of the semiconductor device
according to claim 1,
‘wherein peeling off the PSA tape includes:
fixing the semiconductor wafer onto the porous member
by sucking the semiconductor wafer with at least two systems
of suction paths in association with the sucking areas in
' the direction in which the PSA tape 1is peeied off; and
when the PSA tape is peeled off along the peeling
direction and part of the PSA tape is peeled off in one of
the sucking areas adjacent to each other, switching the
suction paths therebetween in the wvicinity of the other

adjacent sucking area which the peeling of the PSA tape
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3. The manufacturing method of the semiconductor

according to claim 1,
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device

wherein the semiconductor wafer has a sealing resin

formed on the first surface, and a low dielectric constant

insulation film formed in contact with this sealing resin;

the PSA tape is adhesively bonded onte the

First

surface of the semiconductor wafer via the sealing resin and

the low dielectric constant insulation f£ilm; and

the method further comprises fusing at least part of

the low dielectric constant insulation film and the sealing

resin so as to fix the low dielectric constant insulation

film on the sealing resin,.

4. The manufacturing method of the semiconductor

according to claim 1,

device

wherein the PSA tape is constituted of a thermal

shrinkable film base material and an adhesive layer, and c¢an

be peeled off from the semiconductor wafer by thermal

contraction.

5. The manufacturing method of the semiconductor

according to claim 4,

device

wherein an adhesive of the PSA tape is a UV curable

adhesive.

6. The manufacturing method of the semiconductor

according to claim 5,

device

wherein the PSA tape is peeled off after UV
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7. The manufacturing method of the semiconductor device

according to claim 1,

wherein the groove is provided by any of blade dicing,

a laser, etching and cleaving.

B. The manufacturing method of the semiconductor device
acceording to claim 1, further comprising:
etching the first surface after reducing the thickness

of the semiconductor wafer.

9. The manufacturing method of the semiconductor device
‘according to claim 1,
wherein the adhesive layer is a thermosetting adhesive

layer having a curable material.

10. The manufacturing method of the semiconductor device
according to claim 1,
wherein the adhesive layer is cut by any of a blade,

laser and etching.

i1, A manufacturing method of a seamiconductor device,
comprising:

providing a groove having a thickness equal to or
larger than a finishing thickness on a first surface of a
semiconductor wafer on which a semiconductor element is
formed;

affixing a pressure sensitive adhesive (PSA) tape onto
the first surface of the semiconductor wafer in which the
groove is formed;

reducing the thickness of the semiconductor wafer by
processing a second surface opposite to the first surface of
the semiconductor wafer ontoe which the PSA tape is affixed,
so as to separate the semiconductor wafer into a plurality

of semiconductor chips on which the semiconductor element is
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peeling off the PSA tape from the semiconductor wafer
while fixing the semiconductor wafer, to which the adhesive
layer is affixed, under suction by use of a porous member
segmented into at least two sucking areas; and
cutting the adhesive layer affixed onto the entire
second surface so as to separate the adhesive layer for each
of the semiconductor chips, while fixing the semiconductor
wafer, from which the PSA tape has been peeled off, onto the

porous member under suction.

12. The manufacturing method of the semiconductor device
aCcording f.o claim 11, |

wherein peeling off the PSA tape includes:

fixing the semiconductor wafer onto the porous member
by sucking the semiconductor wafer with at least two systems
of suction paths in association with the sucking areas in
the direction in which the PSA tape is peeled off; and

when the PSA tape is peeled off along the peeling
direction and part of the PSA tape is peeled off in one of
the sucking areas adjacent to each other, switching the
suction paths therebetween in the vicinity of the other
adjacent sucking area which the peeling of the PSA tape
approaches so as to suck the semiconductor wafer, thereby
fixing the semiconductor wafer onto the porous member. in the
other .sucking area,

the adhesive layer is cut in parallel with a control
for switch between the at least two or more systems of
suction paths in response to the state in which the adhesive

layer is cut.

13. The manufacturing method of the semiconductor device

according to claim 11,

wherein the semiconductor wafer has a sealing resin
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the low dielectric constant insulation film and the sealing
resin so as to fix the low dielectric constant insulation

film on the sealing resin.

14. The manufacturing method of the semiconductor device
according to claim 11,

wherein the PSA tape is constituted of a thermal
shrinkable film base material and the adhesive layer, and
can be peeled off from the semiconductor wafer by thermal

contraction.

15. The manufacturing method of the semiconductor device
according to claim 14,
wherein an adhesive of the PSA tape is a UV curable

adhesive.

16. The manufacturing method of the semiconductor device
according to claim 15,
wherein the PSA tape is peeled off after UV

irradiation.

17. The manufacturing method of the semiconductor device
~according to claim 11,
wherein the groove is provided by any of blade dicing,

a laser, etching and cleaving.

ig. The manufacturing method of the semiconductor device
according to claim 11, further comprising:
etching the first surface after reducing the thickness

of the semiceonductor wafer.
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uctor
according to claim 11,

wherein the adhesive layer is a thermosetting adhesive

layer having a curable material.

20. The manufacturing method of the semiconductor device
according to claim 11,

wherein the adhesive layer is cut by any of a blade,
laser and etching.



