1 SEM CONDUCTOR WAFER PROCESSI NG METHOD Fi el d of the Invention The present
I nvention relates to a sem conductor wafer 5 processing nethod conpri sing
subj ecting the back surface of a sem conductor wafer to plasma etching
after the back surface of the sem conductbr wafer is ground. Description
of the Prior Art 10 In the production process of sem conductor devices,
sem conductor chips are e ] cl It 1 arge nunber of
areas arranged in a | at twlﬂ{(gﬁoé f’(@{%ﬂgrﬁ%@ﬁﬁ% }ﬂq‘ﬁ?éem conduct or
waf er and then, dicing the areas having the circuit formed therein. To

i nprove heat 15 radiation of the sem conductor chips, the sem conductor
chi ps are desiiiblsy e LRVEMLIORS possible. Also to enable the
downsi zi ng of a port | ephone, smart_ card_ or personal .copputer. in
Which & arge nunberi EEREES A enfIB el8tls 01 54T RERRARR RN Wit
chips are desipaitesshee méd v EbnprasiBgssiplsct Ty theSbabl, shef 5 & dfhe
sem conductor wafer is_divided into individual sem conductor chips, the
back surface of $9mlcedudtRmcidtenaterplaspg ovrehing afirrdadierkagied

t hi ckness. A diVigi I . "pre-dicing” h een 25

I npl ement ed agg%f%éé;%séf;é}g%p%%%c?%éfﬁF%ﬁe‘?afsi%IrCn JCon%Iruogf%é)' chi ps from one
another. This pre-dicing is a technology for separating individual

sem conductor chips, fromone anot her by form ng dividing grooves having a
pr edet er m ned & Y peHRl-g2B-4Ke final thickness of the

sem condugior 30 chi . Qnt f ) HekAar fer
al ong strggts and tﬁgﬁﬁjkiﬁg?%ﬁgﬁﬁéﬂ?ﬁg§§%%ﬁ§§ﬁ$5§%gﬁb %ﬁﬁggﬁgen1cgﬁ dct or
waf er havi ng tsemitandicigegraonmes are peddaced by formingua fatecd it expase

t he di viding ooves,m?pd i% I S E%oossible tp refuce,the t hi ckness of the
seni conduct or gb% number-gl areag arranged in a lattice form on the front

surface of a semiconductor wafer and then, dicing the areas

having the circuit formed therein. To improve heat
15 radiation of the semiconductor chips, the semiconductor
chips are desirably formed as thin as possible. Also to
enable the downsizing of a portable telephone, smart card
or personal computer in which a large number of semiconductor
chips is used, the semiconductor chips are desirably made
20 as thin as possible. To this end, before the semiconductor
wafer is divided into individual semiconductor chips, the
back surface of the semiconductor wafer is ground to a
predetermined thickness.
A dividing technology called “pre-dicing” has been
25 implemented as a means of separating thinner semiconductor
chips from one another. This pre-dicing is a technology for
separating individual semiconductor chips from one another
by forming dividing grooves having a predetermined depth
{(corresponding to the final thickness of the semiconductor
30 chips) from the front surface of the semiconductor wafer
along streets and then, by grinding the back surface of the
semiconductor wafer having the dividing grooves formed on
its front surface to expose the dividing grooves, and it is

possible to reduce the thickness of the semiconductor chips



However, m crocracks or strain produced by grinding remain(s) on the back
surf,ace of the ground sem conductor wafer, thereby reducing the deflection
strength of the 5 sem conductor chip, decreasing the yield and shortening
the life of a product. To cope with theseZ in the step of processing the
sem conductor wafer, after the back surface of the sem conductor wafer is

ground, a prot ct%xe tage is affixed to the front surface having circuits
formed thereonr®18"allt Yhe'B88k surface is chemically etched to renove the

microcracks or straiHopeests efli®¥odradids Ngr $10Fa iMOIVURASE b 3;@11@11@@ the
defl ection strength of the sem conductor chips and further reduce the

t hi ckness of tReMa8aRi soneickbe kackssuptagsiel chienigrourd gemigonduetohave

al ready been Lopl .efching.i ' a_protectiy eis
ftixed to the"RFoht CHPFeEd BedBtiBh EhRTREPIPOLEPnrsREChAED 87, AR
fornmed thereonsemflcandattdandh GoNdaichieds ifigt the wvidIH aaddshygtehlingrige acid
Is used and a d{£ etching in which a mxed gas for generating plasng,

whi ch is nainl ¥1E8npbsddrredesta fTQJd‘rQRfe-WHgbcﬂg%ﬁﬁ»suﬁh e Greproft he |i ke

and oxygen. ! 8roseds Al MEs G Al UL S R (2T RRRERNLAL ROL W Ofhce

because chem c I qui such as nitric ac and hydrof Fuortc ™ acl
used, and it refjuthessemimsidudtor dvadicapdsagroapfdar at psotedt ive pospa g of
the used etchant., 6 25 Meanwhile, the dry etching is being nore and nore

enpl oyed for tRETE¥ERITRYTHE B ANSEEAAGE bRV RS STsddEs EOTREAAN LT 9 d
di sposal apparahdsthé BREkNSGEESALYis! EnbmifasYy LOcROALQ! rLAGyEL ERLNY

n Y
rate, and influence of etching on a circult su¥face I'S snaf%ﬂ In view of
t hese, JP- A200i2632818ck8(nx tsheratier prdRedl Iy grsied ihey eifnrnehaespurpose

unexart ned PUpLHESReBRUSSS DRl SOl PRLASE LA DRl 9388 2o e
maki ng use of ghasihr@iahirBgduadd fe §hiibinedsUdt the bERE canBLOLEEIdN S ape
is affixed to the front surface 3 of a sem conductor wafer having circuits
formed thereon and As this chemical etching, there have already been
15 implemented a wet etching in which a protective tape is
affixed to the front surface of a semiconductor wafer having
circuits formed thereon and an etchant containing nitric acid
and hydrofluoric acid is used and a dry etching in which a
mixed gas for generating plasma, which is mainly composed
20 of a fluorine-based gas such as CF, or the like and oxygen,
is used. The wet etching causes environmental pollution
because chemical liquids such as nitric acid and hydrofluoric
acid are used, and it requires a waste fluid disposal
apparatus for disposing of the used etéhant.
25 Meanwhile, the dry etching 1s being more and more
employed for the etching of a semiconductor wafer because
a waste fluid disposal apparatus is not necessary, it is easy
to contreol the etching rate, and influence of etching on a
circuit surface is small. Inviewof these, JP-A 2001-257248
30 (the term "JP-A" as used herein means an "unexamined
published Japanese patent application") discloses a
semiconductor processing apparatus which comprises a dry
etching unit making use of plasma etching and a grinding unit.

After a protective tape is affixed to the front surface



t he back surface of the sem conductor wafer is ground, when the

sem conduct or wafer is placed on the workpi ece holding neans of a plasna
et ching device in such a nanner that the 5 protective tape side faces the
wor kpi ece hol ding neans, and plasma etching of the back surface of the
sem conductor wafer is carried out, the adhesive |ayer of the protective
tape 1is softened and distorted by heat generated at the tine of plasm
et chi ng, wherebyf a spmpidonduriped wadterebavihg circuits finfest whereont apd

front surf t i conduct fer.and. th tive t ith th
rosul t Uhat  thPEl PRGRI WRISE@F FEoaaRiean gy FRE HAes o) SxopRderben

etching gas int@et BemfioBndubebti Gofar! ¥s piePlasMReelePkplebae RE141RG OUt
after individual sem conductor chips are separated by the above 15
pre-di ci ng, thaeapsveipaoblasnbeceoriebngoieyine Kad shebagswanaegaphats £bened

bet ween adjacent sem conductor_chips. Su r f the Lnvention It is an
obj ot of the. BFSENELPR/BAPFGHid% 3ee HEe YorkpLehe Catab Reraper and
processing net Bodskanatdieiny oFxehé bagk HhAEIEe JFCHRAE ol chaIRaTs saEbACe
of a sem conductor wafer wthout causing the distortion of a protective

tape affixed @8 cheriednouturtheecadheshveskayeovndficthe podtectiveotapag to
t he present inventi t he_aboye objec 25 1§ attained by, ,a _seni conduct or
waf er processi i ﬁ%?ﬁ%ﬂegc% r %??@%Eﬁ#igﬁihfé} ﬁF@FE@%FQe%Faﬁger%lPﬁeo ront
surface of a peHbRANCKER Diig )afRIrdRVENGaR iRl ¥62hed betfwedd et 8iréQRIFERd ON
Its front surface, grinding the back surface of the sem conductor wafer

and then, Bubj éermed enethackrent famef8o off the semiconductor wafer and
plasma et ol NI nASEEL LG tERDAALBH Al ILARI LY EnL NSl MAVEN LS DREGERO0

by exposure to ultfravio radiation 1's” useée S € pro

the protectiveisapamaged iyoshe &ty ofauiml Aima eddhdhigogas dritey dee §he.
adhesi ve | ayer before_the back 4 surface of the sem conductor wafer
under goes pl asRBTELEHLAGLY » AWESRIPAGSTS EhENpPEsARt CREVARE BHL BRELE s

al so individual semiconductor chips are separated by the above

15 pre-dicing, the above problem becomes more marked because

a gap is formed between adjacent semiconductor chips.

Summary of the Invention
It is an object of the present invention to provide
20 a semiconductor wafer processing method capable of exerting
plasma etching on the back surface of a semiconductor wafer
without causing the distortion of a protective tape affixed
to the front surface of the semiconductor wafer.
According to the present invention, the above object
25 is attained by a semiconductor wafer processing method
comprising affixing a protective tape to the front surface
of a semiconductor wafer having a plurality of circuits
formed on its front surface, grinding the back surface of
the semiconductor wafer and then, subjecting the back surface
30 of the semiconductor wafer to plasma etching, wherein
a tape having an adhesive layer which is hardened by
exposure to ultraviolet radiation is used as the protective
tape, and the protective tape is exposed to ultraviolet

radiation to harden the adhesive layer before the back



provi ded a sem conductor wafer processing nethod conprising formng

di vi.di ng grooves having a predeterm ned depth along 5 a plurality of

streets on the front surface of a sem conductor wafer

streets on the front surface in a lattice4formand a circuit fornmed in
each of a plurality of areas sectioned by the plurality of streets,
affixing a prgqt Lve e to the front surface of the sem conductor 1
waf er having t 8%%‘#&%%%%%%%%%‘?%% Vﬁgﬁgowgﬁ‘?%%ﬁﬁ’ asf“ﬁeetbél&“g'
surface of the seni capdued dhgWedethenpiréséhe 1AVEhELO8, OtREYESiIEr 81 §¥pOsed
to separate into individual circuits, and subjecting the back surface of
the seniconduB¥BVidgHct SePigioadygtOrcHafgr RURIRESLIGRGthagComRT FHyleg

adhesi ve 1ayer b hal nbSal\{ dERE Y Rbue RISHNE 4 QrdddiavhBlngly HRALA'L P S

used as the protec

ul travi ol ets

ape, the pro ape i's expos
r agilatdadn tyoo b arudere tishen atlkesio et Isaydadecs b aes ditc dradlctor

surface of the sem conductor wafer undergoes plasma etching. 20 Brief,
Descri ption of YRher DravdRg<$ mlyrality gfgshpeas Qowine trpBtssepiage in

affixing a prgtfsfcgyset | Ihd Ne RGASS t%d?%htégigg&fﬁgéub%

I nvention; 25 Fig.
surface in theofraressisectbdhed mf thee piuesdritty bfivetteets, FAffiBing &

IS a diagram showi ng the step of grin

di agram showi ng the step of applyi ultraviolet radiation in the
R E precche th8 T

processi ng mnet

ateFtin FoRht Pohtace F sLhe seprandngtiqe

view of a 19em GRREHCELYiNG e di%RE MY 9TeovRE B¥rhBa PROFESS] Ngk 1% Nag

t he present

I nvention; Fig. 5 is a difagram showi ng the step of" formng

dividing 5 grobbesbankt Aurproeescti hheneenddonfiucherpwefent unhiénthen;
6is a dlagranh§pg&&ﬂg %pgoéggpagg gLﬁBééggtg separate into individual
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circuits, and subjecting the back surface of the
semiconductor wafer to plasma etching, wherein

a tape having an adhesive layer that is hardened by
exXposure to ultraviolet radiation is used as the protective
tape, and the protective tape is exposed to ultraviolet
radiation to harden the adhesive layer before the back

surface of the semiconductor wafer undergoes plasma etching.

ot L - 4 .

Fig. 1 is a diagram showing the step of affixing a
protective tape in the processing method of the present
invention;

Fig. 2 is a diagram showing the step of grinding the
back surface in the processing method of the present
invention;

Fig. 3 1s a diagram showing the step of applying
ultraviolet radiation in the processing method of the present
invention;

Fig. 4 is a perspective view of a semiconductor wafer
to be processed by the processing method of the present
invention;

Fig. 5 is a diagram showing the step of forming dividing

having a plurality of

0

k

of

Fig.



protective tape in the processing nethod of the present invention; 5 Fig.

7 is a diagram show ng the step of exposing the dividing grooves in the

processi ng nethod of the present invention; Fig. 8 is a diagram show ng

the step of applying ultraviolet radiatioB in the processing nmethod of the

present 10 invention; Fig. 9 is a sectional view of a plasnma etching

device for carrﬁing out plasma etching in tgf grocessin net hod of . the
OVEP P

present i nvent BEROVESgIN e PIOGESHT LG IFTHE n&levPE BRIV IR pal
15 parts of a lower phgctgode @néiéggh'ﬂpgﬁoﬁiEQtfﬂgesttE?néf'5f'fit.%gn§h§

pl asma etching device Shown in Fig. 9. Detailed Description of
Preferred Enboprptecsixestapeonduther pratesspngcmethad ot hbd preseding to
20 a preferred,enbodi.ment of the present invention will be described

herei nafter wi tRYFB+&PBAce to the acconpanying drawings. Figs. 1 to 3 are

di agrans shpwi ng st epsgpPrevidus digriaif shbngf thBesBbpssR &k5Hs St 1N
the sem conductor wafer 25 processing nethod of the present invention.

Fig. 1 is a pedispaédingegvPevesfin tbei pvadessdngwaebhodanfl thprpresente
tape. A pIuraILt¥ aé.st[eets 101 are forned on the front surface 100a of
the seni conductBYR&f&P7100 in a lattice form and a circuit 102 is formed

in each of a 30 pl Urﬁii;tysoisfiéedﬁaéﬁéﬁl@ﬁ'@ﬁiﬁ% the ptepadbityppiyshgeets
101. A protective tape 11.0 is affixed onto the front surface 100a” of the

seni conduct or WhtEavigdetprastiaiiiarein e precsenng sedhpd ofgheHeresent
protectivqi}apgnaégti nso-called UV tape having an adhesive layer that is
har dened by expostre to'ultraviolet 6 radiation is used. The sem conduct or
waf er 100 havi ng therpgot®edis westapeondlOvbdd iofed plabina étoningudéwiee 100a

's transfer redf;[)g égre'rying out plasma etching in the processing method of
the present invention;
Fig. 10 is an enlarged sectional view of the principal
15 parts of a lower electrode and an upper electrode

constituting the plasma etching device shown in Fig. 9.

1ed s - ¢ : 1 Embod;

A semiconductor wafer processing method according to
20 a preferred embodiment of the present invention will be
described hereinafter with reference to the accompanying
drawings.

Figs. 1 to 3 are diagrams showing steps previous to

the step of the plasma etching step in the semiconductor wafer
25 processing method of the present invention.

Fig. 1 is a perspective view of a semiconductor wafer
and a protective tape. A plurality of streets 101 are formed
on the front surface 100a of the semiconductor wafer 100 in
a lattice form, and a circuit 102 is formed in each of a

30 plurality of areas sectioned by the plurality of streets 101.
A protective tape 110 is affixed onto the front surface 100a
of the semiconductor wafer 100 (protective tape affixing
step). As theprotective tape 110, a so-called UV tape having

an adhesive layer that is hardened by exposure to ultravioclet



step of grinding the back surface of a sem conductor wafer. 5 In the step
of grinding the back surface of a sem conductor wafer, as shown in Fig. 2,
t he sem conductor wafer 100 is placed on a chuck table 121 of a grinding
machi ne 120 in such a manner that the sidé of protective tape 110 cones in
contact wth the chuck table 121 (therefore, the back surface 100b 10
faces up), anqr§€§ fgﬁACO dugt r wafer 100 is suction-held on the chuck
table 121 by a s YO mtAnE®Yhat is not shown. The back surface 100b of

the sem conduct or wafie s&RAcondaceeitva £er 10 2h 8V eA§itedbhedethi gknagse by
rotating a grinding wheel 122 at 6, 000 ripmwhlle rotating the chuck table

121 at 300 15 ¥bmaffgxed&pies Hrenbrswiane tifdaydsntragshresedi #e dhe
tact with t f t '
The back sur  dtse8 Sty 2 HEES ERS LAk (B AR B IEHRI S0 GE et Harelon

descri bed gboven thiesaepacksgpindingithe daprodueEdclyodr i ncinlig-dRIGItYS) on
t he back surface 100b of the sem conductor wafer 100. To renove this
mcrocrack or Wak®hi rAs t$ROWACKE STkY ack 10U FMIGRNAKTHE Qo itRkeorl GRafis 100

s subjected t t Ghi i r SSlng4k f ot
i nvention. To [glra[e}%/%ﬁ% ﬁe&ﬁ;}iréc}tgggﬁl%g?tzgpd;f%lgkggdgﬁém et?Jhrbe s}rg?t "g{l\e and
distorted by reaanaerttieat ithe sidelefsprotettivagagee]l 8tamesf iapmntawt

ultraviolet radjatiqn i arried qQut as shown in Fig. 3 in the present
‘nvention. That*oh Ehe chaakyranterid] §EneRELesRy chRBRISK SREGRCA0PR
placed atpa prgsed aigi NethdPedlet 5eRieBnalcBRekapbat 0d 3% Wi ahi di 130 £
gl ass plate constituting the housing 131 of an ultraviolet i1llumnator 130
in such a manm ttheathukd pableckil oyt apsuction guerrss ithiad ¢entattshawh t he

| d, wul ' | 33, | |l ed i '
are turned: onts PAS SR AR dpBbat FRE s N prdeb et nbngy
Si nce the protgstiove prdeetldfinifed thdckalklsedbi\rdei P §gindingdhpsdve

| ayer that is hardened by exposure to ultraviolet radiation as described
above, the adhledd AL I6x drm while rotating the chuck table 121 at 300

15 rpm, for example, and bringing the grinding wheel into
contact with the back surface 100b of the semiconductor wafer
100.
When the back surface 100b of the semiconductor wafer
100 is ground as described above, microcracks or strain
20 produced by grinding remain(s) on the back surface 100b of
the semiconductor wafer 100. To remove this microcrack or
strain, the back surface 100b of the semiconductor wafer 100
1s subjected to plasma etching in the processing method of
the present invention. To prevent the protective tape 110
25 frombeing softened and distorted by heat at the time of plasma
etching, the step of applying ultraviclet radiation is
carried out as shown in Fig. 3 in the present invention. That
is, as shown in Fig. 3, the semiconductor wafer 100 is placed
at a predetermined position on an upper plate 132 which is
30 a glass plate constituting the housing 131 of an ultraviolet
illuminator 130 in such a manner that the protective tape
110 comes into contact with the upper plate 132, and
ultraviolet lamps 133 installed in the housing 131 are turned

on to apply ultraviolet radiation to the protective tape 110.



protective tape 110 is caused to harden. After the step of 5 applying

ul traviolet radiation, the routine proceeds to the plasm etching step
which will be described hereinafter. Next, other variations of the steps
previous to the plasma etching step in the7sem conductor wafer processing
met hod of the present invention wll be described with 10 reference to

Figs. 4 to 8. Ei.¢g...4,1 Ve Vi of a sem _cqond o _wafer.. A
plurality of s f‘ggfastiiglgléc?g&fﬁgﬁnée i tlﬁ\ee{ 7 oht® CUr¥ eéijwoggpth?Weng
semi conduct or waf&dhddvé Nagelratia€ 4 sf ipd Plered bydetpdSité tH0RL tsad ps1@E i N

each of a plurality of areas 15 sectioned by the pluraliti of streets 101,
li ke the seni &8Ads&den a&f dessraRrdi abpvg, theTadhesive dp¥erhad the

Tt ent ol opkogadyabar Bl el d 0% ok VALLALy S HEAON UG BN PS:
the step of formng dividing grooves having a pred%tern1ned ep
(correspond ngapplihagfulatavioldt aatiss iefn cabk sant Loe dreicedEhtp) tigd ong
the streets 101_ forned on the front surface 100a of the sem conduct or
wafer 100 is PiPSPacEEFPaRIoStePAVEGER WalhabRi AEBSTEALRA BRTPANAEEREr Al | v

used as a dicing NMaCRLRE. SHPNEri P Fh 9t ; | ' i vi di
groove form ng step. Tﬁaf ?s, fheaggggﬁé?gﬁgf2ggﬁﬁ%§g%§gp%%%%$€%égga chuck
tabl e 141 havi pgaamasetthanghstdpninnthesseamilcanduttongwatenspidSedmimagg a

cutting bl ade 14 he _sem conduct or’ ,wafer ,100 i,s_hel d .on the chuck table
Ta1 of i hi o e TR RenEEn e e BAGEEH G dhR R A HEL L RS, ARRCTRPEAT VEERT ane

10Ca faces @p, rafdribReedt¥i @igg,3@ gpogves 103 are forned along the streets
101 by noving the chuck tablé 141 in a cutting direction shown by an arrow
X while rotating thBlgut4 isga Hexhpet2ivs viey elita saginreaductos3yaten.

shown by an ar POl 4By Fheo HRTEARES of Dlrthsor oXlEae o CBFr BEoRt ' SEtditn 1
of the dividi ngogaoe¥eshe Inicordictdr avent h ogoriheapbadt iget fotme dndal
t hi ckness of each sem conductor chip to be divided. )
a circuit 102 is formed in each of a plurality of areas
15 sectioned by the plurality of streets 101, like the
semiconductor wafer shown in Fig. 1. To divide the thus
constituted semiconductor wafer 100 into individual
semiconductor chips, the step of forming dividing grooves
having a predetermined depth (corresponding to the final
20  thickness of each semiconductor chip) along the streets 101
formed on the front surface 100a of the semiconductor wafer
100 is first carried out. A cutting machine 140 which is
generally used as a dicing machine shown in Fig. 5 may be
used in this dividing groove forming step. That is, the
25 cutting machine 140 comprises a chuck table 141 having a
suction-holding means and a cutting means 143 having a
cutting blade 142. The semiconductor wafer 100 is held on
the chuck table 141 of this cutting machine 140 in such a
manner that its front surface 100a faces up, and the dividing
30 grooves 103 are formed along the streets 101 by moving the
chuck table 141 in a cutting direction shown by an arrow X
while rotating the cutting blade 142 of the cutting means
143, and further by moving the cutting means 142 in an

index-feeding direction shown by an arrow Y by the distance



After the dividing grooves 103 having a predetermned 5 depth are forned
along the streets 101 on the front surface 100a of the sem conductor wafer
100 in the above dividing groove formng step, a protective tape 110 is
affixed to the front surface 100a of the 8em conductor wafer 100 as shown
in Fig. 6 (protective tape affixing step). A so-called Uv 10 tape having an

adhesive |ayerpthatel %M%gFP¥$%§QO%§ degﬁl. ub%rtq)v% g?@&s&gg%écﬁge% ﬁe

used as the protective tape he sem conducCt or Wa

protective tapk0ilis afdt xed a deptth toepespuntidang t008hesfinahsfleidiatbds a
di vi di ng groove exggsi ng steg. In this dividing groove 15 exposing step,
the sem conductbreadk cFeNbeCRrduptaEcahdh 8O chBcRIYA8ed- 121 of a grinding

machi ne 120 in such e ghibakikhe Hﬁﬁﬁ 1 #égg¥%'

contact with the chu%fk{@’?ablee 121 éses%lgév\ﬁ&%% ig.hra%?llgh%?% ore, Itﬂlg']{'e’pef)dack
surface 160b depes any famhesuiefbog- hkédstoreette IdHuok thel frd@d sy 20-a
suction neans t i ot shown. The back surf 100b of _the .. . .

semi conduct or %\Q@%rogo ?SS%‘PJOQR%J%?U?&%?% gﬁ(gr%rhatr'b}h% above | diwid ifg

6, 000 rpm whi | gré@§atigian it seBHGKa i tcldle 2hpd001 6018 alrei xR\2EH! e and
bringing the grinding wheel” to "the back surface 100b of the sem conductor
waf er 100 unt i Fromt tsiriies ditp grfodhessepdcanduekposwdies 10e anchom f ace

100b. By grinding. until, t i di n roQyes .103 are exppsed, t

seni conduct or nf\;\'}a]%él'lodo (ipﬁgﬁe\%t&é' it%tp% F%%Nil&ﬁaﬁ%egém C n%%"ccf%ﬁe%q‘niup}%.
Si nce thelpr oteahé ieadang kil @dhes iafd iLugert ehheikrpaidsned ase e:gfodiae
sem conductor chips, 30 the sem conductor chips do not fall apart and the
state of the SRMIGEFFIHST Rafertion 1% usschefithel PradegdsdE bareaddie,

when the back SU”a%elg%&%ngﬂgt&%%@f‘%%tRévi‘?é%héB?Ri:é 95128 e
m crocracks or strain produced by grinding remain(s) on the Back st aces
of the 9 sem couetbixedips. it fmveuhEage crbia ack st anstemrery ta mt he

process) 1 e Sl d e QLes N NN, U IR SLRSE Slod)i
15 exposing step, the semiconductor wafer 100 is placed on a
chuck table 121 of a grinding machine 120 in such a manner
that the protective tape 110 comes into contact with the chuck
table 121 as shown in Fig. 7 (therefore, the back surface
100b faces up) and suction-held on the chuck table 121 by
20 a suction means that is not shown. The back surface 100b of
the semiconductor wafer 100 is ground by rotating a grinding
wheel 122 at 6,000 rpm while rotating the chuck table 121
at 300 rpm, for example, and bringing the grinding wheel to
the back surface 100b of the semiconductor wafer 100 until
25 thedividing grooves 103 are exposed to the back surface 100b.
By grinding until the dividing grooves 103 are exposed, the
semiconductor wafer 100 is divided into individual
semiconductor chips. Since the protective tape 110 is
affixed to the front surfaces of the semiconductor chips,
30 the semiconductor chips do not fall apart and the state of
the semiconductor wafer 100 is maintained.
As described above, when the back surface 100b of the
semiconductor wafer 100 is ground, microcracks or strain

produced by grinding remain(s) on the back surfaces of the



of the sem conductor wafer 100 are subjected to plasma 5 etching. To
prevent the protective tape 110 from being softened and distorted by heat
at the time of plasma etching, the step of applying ultraviolet radiation
is carried out in the present invention a® shown in Fig. 8. The step of
applying ultraviolet radiation shown in Fig. 8 is carried 10 out by placing

the sem conductQiy ;yaf %5c%%r cﬁ&pg prf??%éﬁA ng%&h %k%b?@c%glggfs#ggfﬁ,

plate 132 that 1s a g ass pl ate* cons ousl ng
ul traviol et il limrthetprocdsSfing matthod ofaoherptdént Haviemiiect, vaetlapek 110
side comes into contact with the upper. plate 132 and then, by turning 15

on the ultravi SUSEACEFHST 187e iiRdiyidial; ﬁe{“FrEOHGH%‘Fﬁﬁ aips (gl gl ghape
ul travi ol et ra%'fatt'n%ns glﬂcla%dﬁrc%‘?ccwa‘f%r I% %%—)% glu%é,%%tba EBGPiTaSRaOf

appl yi ng ul travi ol et ation shown in he protective tape
110 is a soSCabhealug t ape phaveny aheaph95e091vay9apehba0|Er@mrﬂeﬁn@ by

exposure to 20 uItraV|oI adi ati o descri ed above he adhe5|ye | ayer
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15 on the ultraviolet lamps 133 installed in the housing 131
to apply ultraviclet radiation to the protective tape 110,
like in the step of applying ultraviclet radiation shown in
Fig. 3. Since the protective tape 110 is a so-called UV tape
having an adhesive layer that is hardened by exposure to

20 ultravioclet radiation as described above, the adhesive layer
of the protective tape 110 is caused to harden. After the
step of applying ultraviolet radiation is carried out, the
routine proceeds to a plasma etching step which will be
described hereinafter.

25 Next, a plasma etching device for carrying out plasma
etching in the semiconductor wafer processing method of the
present invention will be described with reference to Fig.
9.

The plasma etching device shown in Fig. 9 has a housing

30 2 for forming a closed space 20. This housing 2 consists of
a bottom wall 21, an upper wall 22, a right-side wall 23 and
a left-side wall 24, a rear side wall 25 and a front side
wall (not shown)}, and an opening 241 for taking in and out

a workpiece is provided in the right-side wall 24. A gate



4. The gate noving neans 4 conprises an air cylinder 41 and 5 a piston rod
42 connected to a piston (not shown) installed in the air cylinder 41, the
air cylinder 41 is nounted to the bottomwall 21 of the above housing 2 by
a bracket 43, and the end (upper end in the figure) of the piston rod 42
I's connected to the above gate 3. When the gate 3 is opened 10 by this gate

novi ng neans 4 he sem.conduct Qr wafer. 100 as, a_workpi ece can be taken
35 g
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portion of the under surface of the workpiece holding portion 61. The
| oner el ectrodénethfusitonyiindesddéby the abrkpybkirdehotHi by pornted B1 and

bortion 62 ber e FesEPRaE °7 o AP B rhsdatl 2 Bren ohtsaRFhedd 21
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insulating material 8. The |lower electrode 6 thus supported to the bottom

wal | 21 of thelpgiRipRFYed Sethe abedrIgatecnnelhes te Hatiqh- if RRIRY
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di sk-1i ke suction- hﬁl di ng_ne de of a p%{_lou ceram cail material is

nb 63
fitted to the MRt EFRAUSERPEES; hl6181 LORMEH A Bor s RoE tPB, HEALbeow ¢ he
suct i on- hol di ngofBERent SRgithé Mousin b 'EhdlSRr @8ahentbdld S GaBTA SR ed

with a suction neans

means 5.

15 A lower electrode 6 and an upper electrode 7 are
arranged in the closed space 20 formed by the above housing
2 in such a manner that they are opposite to each other.

The lower electrode 6 is made of a conductive material

and comprises a disk-like workpiece holding portion 61 and

20 a columnar support portion 62 projecting from the center
portion of the under surface of the workpiece holding portion
61. The lower electrode 6 thus constituted by the workpiece
holding portion 61 and the columnar support portion 62 is
supported in a state of the support portion 62 being inserted

25 1into a hole 212 formed in the bottom wall 21 of the housing
2 and being sealed up by the bottom wall 21 through an
insulating material 8. The lower electrode 6 thus supported
to the bottom wall 21 of the housing 2 is electrically
connected to a high-frequency power source 10 via the support

30 portion 62.

A circular fitting depression 611 which is open at the

top 1is provided in the top portion of the workpiece holding
portion 62 constituting the lower electrode 6, and a

disk-1like suction-holding member 63 made of a porous ceramic



9 through a passage 621 forned in the workpiece holding 5 portion 61 and

t he support portion 62. Therefore, when a workpiece is placed on the

sucti on-hol di ng nenber 63 and the passage 621 is conmunicated with a
negative pressure source by activating tha suction nmeans 9, a negative
pressure acts on the chanber 61l1a to suction-hold the workpi ece nounted 10
on the suction- holding nenber 6 3. Further, E%aactivatinqéthe suction

nmeans 9 to al IAFeHabasshgbredta shepbhttong Kiepressiqmgldyct Ashiamigs ng
f the workpi onehol di o - - d. H
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passage 623. As a result, "heat generated at the tinme of asma et ching,
whi ch is | ateron ddwergipmber 6k atunisuddan-dnlhdhowarkiieae mirgad t he

refrigerant, the Y. vent.i nptr ri ' h L e of
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supported suc e gas ejection portion 71 is arranged opposite
A cooling passage 612 is formed in a lower portion of

15 the workpiece holding portion 61 constituting the lower
electrode 6. One end of the cooling passage 612 is
communicated with a refrigerant introduction passage 622
formed in the support portion 62, and the other end of the
cooling passage 612 is communicated with a refrigerant

20 exhaust passage 623 formed in the sﬁpport portion 62. The
refrigerant introduction passage 622 and the refrigerant
exhaust passage 623 are communicated with a refrigerant
supply means 11. Therefore, when the refrigerant supply
means 11 is activated, a refrigerant is circulated through

25 the refrigerant introduction passage 622, cooling passage
612 and refrigerant exhaust passage 623. As a result, heat
generated at the time of plasma etching, which is later
described, is transmitted from the lower electrode 6 to the
refrigerant, thereby preventing an abnormal rise in the

30 temperature of the lower electrode 6.

The above upper electrode 7 is made of a conductive
material, and comprises a disk-like gas ejection portion 71
and a columnar support portion 72 projecting from the center

portion of the top surface of the gas ejection portion 71.



to the workpiece holding portion 61 constituting the lower 5 el ectrode 6,
the support portion 72 is inserted into a hole 221 formed in the upper
wal | 22 of the housing 2, and the upper electrode 7 can be noved in a
vertical direction by a sealing nenber 12Fitted in the hole 221. A
connector nenber 73 is nounted on the top end of the support portion 10 72

and connect ed a lifti driv s 13. The. u ctrode /1S
grounded by thiﬁgu’pBB?F %E?#m&;rf %ﬁ“’gﬁ &P&isuwugﬁ%sﬁ’é{ ERRo93% 1944919 ch
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portion 71 constituting the upper el ectrode The plurality 15 of spout
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gener ati ng 9l aémactrwaec@ lﬁlér@u@pbﬁogm@a@dnofz aid liveydrie-ddaned gagondich
as CF, 20 or the like and oxxgen The plasna etching device in the
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power source 107°refrigéran supp nMeans no dr|v % and

gas supply neaass&4limg mbinbercopt IthtéEalilﬁ theahelenpl . d# ac@inddigort nsi de
pressure of the closed space 20 forned b the hou5|n8%2 fromthe gas

exhaust nmeans BEMBS&Ea’ dntt HEOURESG] R dhe ﬁpepét BfetPe. GUPPOE} RIFHERD
t enper at uryg) f*?@”bﬁﬁecﬁﬁﬁéb%&a% él@pkxl agsid me§g agg daf)de colfbémans 15

| ow rate of the gas fromthe gas supply ns 14, an e contr
out puts a contebecsrgdal7basegroundedebg ﬁHEasuppcne pbotaeonegPecti ve

reans, | The PLESTR. o £ AEN 5. Loble A R 935on SHROSH Bl o e
etching (dry etg8eRA0sutfaéar biredfeune@nint BRebaLkksUikaCcgasf e ?E@tlon
sem conduct or wafer 100 subjected to the step of applying ultraviolet
radi ati on as de@¥kipBdl constituting the upper electrode 7. Theplurality
15 of spout nozzles 711 are communicated with a gas supply means
14 through a passage 712 formed in the gas ejection portion
71 and a passage 721 formed in the support portion 72. The
gas supply means 14 supplies a mixed gas for generating plasma,
which is mainly composed of a fluorine-based gas such as CF,
20 or the like and oxygen.
The plasma etching device in the illustrated
embodiment has a control means 15 for controlling the above
gate moving means 4, gas exhaust means 5, suction means 9,
high-frequency power source 10, refrigerant supply means 11,
25 1lifting drive means 13 and gas supply means 14. To this
control means 15 are input data on the inside pressure of
the closed space 20 formed by the housing 2 from the gas
exhaust means 5, data on the refrigerant temperature {(e.q.,
electrode temperature) from the refrigerant supply means 11,
30 and data on the flow rate of the gas from the gas supply means
14, and the control means 15 outputs a control signal based
on these data to the above respective means.
The plasma etching device in the illustrated

embodiment is constituted as described above, and an example



above, will be described hereinbelow. 5 To carry out plasma etching (dry
etching) on the sem conductor wafer 100 which has been ground to a

predet erm ned thi ckness and has undergone the step of applying ultraviolet
radi ation, the gate noving neans 4 is fingt activated to nove down the
gate 3 in Fig. 9 so as to 10 open the opening 241 formed in the right-side
wal | 24 of the housing 2. Then, the above sem conductor wafer 100 is
carried into tilrmwd’li@b@h%aéésmé ¢rhing b(y-‘lltm@tﬁ?@l}éligﬁglﬁ ¢abhied ruto/eni ng

241 by a conv eans t ' C t r-Qf

tape 110 si de%éebs su( ci‘% fM(;%hoéren‘" %ﬁﬁ’g)% ace f&td%%& %s?etﬁﬁtod)
and pl aced on td hﬂ1§l$Q:Telp06thb§ﬂ.?gn faﬁﬁopéttfwdmmemdwcﬁmd
portion 61 constituting the |Iower electrode 6 in such a manner the
protective tapdoMey b%t@ﬁ%%%%%‘i Wlﬁfhlfith%lo‘éuctlon hol di ng menber 63.
At this po

operating Fhe anP'?l ?ﬁo%’ d:fr&ve rre élld%y‘adj[ég;&% ng;rm%/)he sucr?é/on

means 9 to exsasmidwghicter mmrm@mﬁi@cmméelﬁlgmummeto s&m conduct or

waf er 100 is suction-held on the suction- hol di ng nenber ésee Fig. 10).
25 Wen the s S IR Trehat RCkRRF § AR RIH NI EIRE "Elh% i ®h- hol di ng
menber t V. n
Fig. 9 so as tﬁ%@ﬁlﬁﬁﬂ%n%ff?faﬁgﬁgd%ﬁﬁ g@rxﬁaﬁ?nél de vva 312§4 of
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surface of th%oﬁﬁé&ﬁ@@uctx@lrenwaft% a%é‘@éﬁu%ﬁdh%ﬂw kpifege 100 qgﬁg
portion 61 constituting the lower electrode 6 is brought to a

predet er ni ned Gzt pRt dnto beewlasaheprareci? deamadpysihie Apus ingr 2 fixesim
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i lustrated ent
manner that the protective tape 110 side faces down

15 (therefore, the back surface 100b faces up), and placed on
the suction-holding member 63 of the workpiece holding
portion 61 constituting the lower electrode 6 in such a manner
the protective tape 110 comes into contact with the
suction-holding member 63. At this point, the upper

20 electrode 7 is, in advance, moved up by operating the vertical
drive means 13. Then, by operating the suction means 9 to
exert negative pressure on the chamber 61la, the
semiconductor wafer 100 is suction-held on the suction-
holding member 63 (see Fig. 10).

25 When the semiconductor wafer 100 is suction-held on
the suction-holding member 63, the gate moving means 4 1is
operated to move up the gate 3 in Fig. 9 so as to close the
opening 241 formed in the right-side wall 24 of the housing
2. Theupper electrode 7 is lowered by activating the lifting

30 drive means 13 so that the distance between the under surface
of the gas ejection portion 71 constituting the upper
electrode 7 and the top surface of the semiconductor wafer
100 held on the workpiece holding portion 61 constituting

the lower electrode 6 is brought to a predetermined distance



Thereafter, the gas exhaust neans 5 is operated to 5 evacuate the closed
space 20 forned by the housing 2. Wien the closed space 20 is evacuat ed,
the gas supply neans 14 is operated to supply a mxed gas of a

fluori ne-based gas and oxygen gas as a pliasma generating gas into the
upper electrode7. The m xed gas supplied fromthe gas supply neans 10 14
goes through the pass%ge 721 formed in the support portion 72 and the

passage 712 f PeEteehtiRLlpatrgdrs (Bh Suriakhe 191 plasgaetehingwarthime
back f '(#ygi t 0 t .
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source 10 - Thereby, 20 plasnma distharge is gener I n the Space between
the | ower el edhe atleosedmbade Uppey stantatoeb, The @ixsupE padasuridace

of the sem conduct or fer, 100 by. the function of_an active bst ance
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a target value. Thereby, mcrocracks forned on the back surface of the
sem conduct or eNgetrad® 7ar eThe mived $3s shppligd fpmghejar suphsy means

on'the setpcorbebsr ourdasl el ndsfeec il dotipe L il plbebhF albridiLyc

conpl etel y renmyeshd hegrpamiage e stifmandur ttiie Wiiere Jdit fon pdhiddmess
| arger than its target thickness by the thickness of the m crocracks and

then, perfornmhy ¥ RIRCEREHTNREY the Rarkiiessace 1hQP efytReching. 15
The tenperaturg, IR fled QO h@@%ognt eabkl%’@ioxﬁ)—lﬁégjéﬁ Giniky and

the tenperature of the protective tape 10 affixed to the surface
100a of the sem cohduuot okower electrode 6 from the plurality of nozzles
15 711. The inside gas pressure of the closed space 20 is
maintained at a predetermined level. While the mixed gas for
generating plasma is thus supplied, high-frequency voltage
is applied between the lower electrode 6 and the upper
electrode 7 from the high-frequency power source 10. Thereby,
20 plasma discharge is generated in the space between the lower
electrode 6 and the upper electrode 7 to etch the back surface
of the semiconductor wafer 100 by the function of an active
substance formed by this plasma discharge.
The above plasma etching is continuously carried out
25 until the thickness of the semiconductor wafer 100 becomes
a target value. Thereby, micrdcracks formed on the back
surface of the semiconductor wafer 100 are removed by this
grinding. Since the microcracks are generally formed to a
depth of 3 to 5 pym, the microcracks on the semiconductor wafer
30 100 processed up to a target thickness are completely removed
by grinding the semiconductor wafer 100 to a thickness larger
than its target thickness by the thickness of the microcracks
and then, performing plasma etching by the thickness of the
dry etching.



waf er 100 al so beconmes as high as about 1500C. However, as 5 the adhesive

| ayer of this protective tape 110 has been hardened by exposure to
ultraviolet radiation, it is not distorted during plasnma etching.
Therefore, it is possible to prevent a prbblemthat the plasma etching gas
enters into the gap fornmed between the circuits fornmed on the front 10

Gi'stortion of the probacrreetanEts M Mg Sk He Ok Sl pboandte

According to tpeapmasedthinggnahdnhsiteiperdtane bdvicthe paotadbeseveapayer
that is hardened by exposure to ultraviolet 15 radiation is used as the
protective tapél8faffixed 1o the Fromt siurfasce 1680a pé Shai comicerdnctarer

and t he adhesi y | éjﬁﬂ[ﬁ% Si nﬁ eQleRCt i t

ul travi ol et rg? ifg?i g?lobée%ocggft e ac%%% gégﬁaécﬁ%oé gssem'coﬁgﬁ%?(%r?'v\g er
under goes [ astheetdherndgyvet heyprobécthis papeersivet tapkt eiedhaz0baed

di storted by hgat at th i me of plasma_etchin Accor.din it

ti .ng. ly, it is
possible to pr QEHFnﬁdpgng§HPFH§F FHeUIﬁFégﬁﬁgéFcFﬁﬁéaﬁégngnﬂér§5iHPG t he
gap forned betyggpotbed &&ffﬁétﬁléﬂ%@cﬁﬂnghg f‘l‘ié’f‘éfcﬁf’éf%@i@%&@é’i le

sem conductor wafer and the protective tap ue to the distortion of the
25 protective taperevenampeobiemcthztithesplhame. effahing gasr epteral imoagh

in so-called pge-dicin th i viding, grooves are _exposed to the back
surface of the£58n988n885P8§ %§¥@Fegn5geaﬁl§FBﬁlﬁgf 5§e§aeﬁ|$h8n?6P§t
through the gr geyescet be tHé aimid it d M &rd e awdt Ehbh§r§€6é‘{:§{rédt§§'é ps
Is inmproved 30 because the adhesive |ayer of the protective tape is

hardened by efdp6stPeth® didteutRick ddiaapirofechdveetapreldPr tai damagee
not damaged. 1f6pMe.clal gt Eur?aégr.ﬁ conduct or wafer processing nethod
conprising affixing a protective tape to the front surface of a
sem conduct or waf er heeondingoutheéipnesentcineent sof psiweteba wapet Sad 1ot
surface, gri ndggga&hheeszl.)vaé%aglérrftaﬁ:aet ?.fs rgat]f\dened by exposure to ultraviolet
15 radiation is used as the protective tape affixed to the front
surface of the semiconductor wafer and the adhesive layer
is hardened by exposing the protective tape to ultraviolet
radiation before the back surface of the semiconductor wafer
undergoes plasma etching, the protective tape is not softened
20 and distorted by heat at the time of plasma etching.
Accordingly, it is possible to prevent a problem that the
plasma etching gas enters into the gap formed between the
circuits formed on the front surface of the semiconductor
wafer and the protective tape due to the distortion of the
25 protective tape to damage the circuit surface. Particularly,
although in so-called pre-dicing, the dividing grooves are
exposed to the back surface of the semiconductor wafer and
an etching gas easily enters through the grooves, the
integration of the tape with the separated chips is improved
30 because the adhesive layer of the protective tape is hardened
by exposure to ultraviolet radiation. Hence, the circuits

are not damaged.



sem conductor wafer and then, subjecting the back surface of the
sem conductor wafer to plasma etching, wherein a tape having an adhesive
| ayer that is hardened by exposure to ultraviolet radiation is used as the
protective 10 tape and the protective tag® is exposed to ultraviolet
radi ation to harden the adhesive |ayer before the back surface of the
sem conduct or %afeL undergoes plasma etching. 2. A sem conductor wafer
B tD

processi ng mnet Wptising 15 f orming dividing grooves having a

predet erm ned gept h @l Qe ForhidedF tya fir SHFEEESs Dy thet K tompi {ALeg of a
sem conductor wafer having a plurality of streets on the front surface in

a lattice fornaghitxingiacpretectee tapeakth bheafpputasurfacefofraas
sectioned by the | of af fixin . .20 0 | ve t to the
front surface %?mf%%’ls Jﬁ#%’%nﬁjgé%?ﬁé%?%ra f%%/‘f%gﬂf% ‘gflvc%%i%ndgltgsr ooV seé)

formed themseonpn git&dfAgnt t Serback, sqr{iagen§f thbebSERi sentlucs o6 f waher unti |
the dividing grooves are exposed to_separate into individual circuits and
t hen, executi néepliecnducten vyfer apd ek kirghirg dthe hadeiWoRiRt or

valer wher of .8 {Agcs bVLafaRor 8ENGEELE L 8YETauhh oD L R d5hEd by

exposure to ulfraviolet 1ta ron is used as tape, and the
protective tape i s expogss havidg rayiadisds i vedi fféontiax hiay dearddmedidiiesi ve
| ayer before the back 30 surf ace _of the, sem conductor wafer -undergoes
pl asma et chi ngéXposure to ultraviolet radiation is used as the protective
10 tape and the protective tape is exposed to ultraviolet
radiation to harden the adhesive layer before the back

surface of the semiconductor wafer undergoes plasma etching.

2. A semiconductor wafer processing method comprising
15 forming dividing grooves having a predetermined depth along
a plurality of streets on the front surface of a semiconductor
wafer having a plurality of streets on the front surface in
a lattice form and a circuit formed in each of a plurality
of areas sectioned by the plurality of streets, affixing a
20 protective tape to the front surface of the semiconductor
wafer having the dividing grooves formed thereon, grinding
the back surface of the semiconductor wafer until the
dividing grooves are exposed to separate into individual
circuits and then, executing plasma etching of the back
25 surface Qf the semiconductor wafer, wherein
a tape having an adhesive layer which is hardened by
exposure to ultraviolet radiation is used as the protective
tape, and the protective tape is exposed to ultraviolet
radiation to harden the adhesive layer before the back

30 surface of the semiconductor wafer undergoes plasma etching.



