1 SEM CONDUCTOR WAFER PROCESSI NG METHCD Field of the Invention The present
invéntion relates to a sem conductor wafer 5 processing method conprising
subj ecting the back surface of a senlcondgftor wafer to plasna etching
after the back surface of the sem conduct wafer is ground. Description
of the Prior Art 10 In the production process of sem conductor devices,
sem conduct or chi ps are prEodcombURTOROWNFER PROCESSING MEaTHODAr ge nunber of
areas arranged in a lattice formon the front surface of a sem conductor
waf er and then, dicing the areas having the circuit formed therein. To

i nprove heat 1%@_?&1%?1‘1&%% conductor chips, the sem conductor
chips are desirably fTorned as thin as possible. Also to enable the

downsi zi ng of a port&ﬂ)leepreSse@hdmem redatles dro pesresu)irmdnctlmnnn wafen

whi ch a Iarge nunber_of § duct or. chips.is ysed f’ e% mco uct or,
chips are desi rpglﬂ%?sﬁdd’@ 5‘8 tFPRPLLS PR STHIEC TR fiPs A &95 Phe

sem conduct or  anafedi dohdlictiode drd fiero ﬂdﬂctu\asﬂaalemmgoruilt@xortr@lmk t he
back surface of the senlconductor wafer is ground to a predeterm ned

thi ckness. A diSHIfiass e e GRRICANRIEtay dafied i Fdieen 25

i npl enented as a neans of separating thinner sem conductor chips from one
another. This pre- d|C|ng is a technology for separating individual

sem conduct or s i < ftor m ng di vi di ng grooves having a
pr edet er m ddepth res d|n to the final thickne

predet et g dopth S6 Sfoshonding Lo the fioal, LLckness o, carer
along streets aghitdiaudBibrdchigisnarenprbatkeaupy aterind he ciseicongugt or
waf er having the dividing grooves forned on its front surface to expose the
di vi di ng groovdfirgngupberof ggesishperapgedduce talet ior doFdsandihg feont

sem conduct or g@ﬂ%%é% o%oaﬁgmﬂgégn&&%%hr 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
surface of the ground seni 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 these? in the step of processing the
sem conductor wafer, after the back surface of the sem conductor wafer is
ground, a protggtgﬁeﬁﬁagﬁ hegsaf fixed to the front surface having circuits
formed thereon, 10 a e back surface is chemcally etched to renove the
m crocracks or stralHoﬁﬁﬁéncemlﬁyoérﬁﬁbﬁn@r $BFainePHod e bY Ierding t he

deflection str @%En‘?% g Al Bﬁ@ﬁ“&&%a& chﬁﬁgd%%#& é‘e%exﬁf@'é‘r?ﬁl a%]ave

t hi ckness of t e senlc uctor et chi ng,
al ready been w#afenpl ehenebg aeﬂat1agchhegdemlaht¢bnasprehgthlué thpe is

affixed to the front surface of a sem conductor wafer havi circuits
formed t herkonSSRACARIBEL AN ARG 1 FhE Yes 1 AMHSRYAEERIO8NTEE aci d

is used and a ﬂ&feebﬁhhnﬂrbauﬁﬂ'Chr@-c@@éeﬁrﬁﬁstﬁéﬁegeﬂﬁr@ﬁéth@ﬁa§ﬂH whi ch
is mainly conposed 20 of "a fluorine-based gas such as CF4 or the |like and

oxygen, is useaowﬁélwgttbecwmgc@m‘@mémfr@w@rﬂt@r poel barbrsubtrerise
e e P2 PHENsBRiEbAG e 8E L AN Y AROr Cp BERAL 2UE Hiagd s 2nd 1!

requires a waste |sposa appar a §posP hé us
et chant. 25 Meamshixkd,td hdedf yort (sh:rrfgadachbemg crmr@ﬁrml fowmed ewgreyed for
the etching of a senlconductor waf er because _a waste fluid disposal

appar at us 1% n8PdnEBEsDEFY, sPFfPEeeé§yCh?BlEBAQVoFtFﬁgdeFehFﬁ&oyﬁtéheand

i nfluence of ejgRi-BgrgBKa of'éﬂ%ﬁljli%Bﬁﬁ%%d'ﬁ S&@ﬂﬂdlﬂé“ﬁd%”tﬁé b EeSEs e
JP- A2001- 257248 30 (the term"JP-A" "as used hereln means an "unexan ned

publ i shed Japaﬁes@m@thamﬁmtm stuengtbodsthe sevicopsgdoarchips
processing apparat ys, yi ch e%%'é%%ﬁsscmc%%ss%%%“ seﬂl'l‘co%%b%rfﬁ xé

pl asma et chi ng an a grln I'ng uni a protective tape i1's a
the front surface 3 asfthisechembdatt etchaher hh&réghaveculfSaﬂprhédnthereon
and 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 is 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 control the etching rate, and influence of etching on a
circuit surface is small. Inview of 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



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

sem conduct or wafer is placed on the workpiece holding neans of a plasna
etching device in such a manner that the 5 protective tape side faces the
wor kpi ece hol di ng neans, and plasma etchi r'T’g of the back surface of the
sem conductor wafer is carried out, the adhesive |ayer of the protective

tape is softergdaadishntsidiéesr s ftaahagengr al edust s tiriddR hefreddl aggn
etching, whereby a gap is formed between the circuits 10 fornmed on the front

surface of the eekaRRE BRCadtfet hanaend REnARGEREL YAkLX dife OMARd hEheBS U t
that the C'rcu%.eﬁgkﬁﬂﬁgndhé %Enﬁgf rb¥stgféfﬁﬁrah Qheﬁkaﬁ?E@c@tﬁpgggngas

into the gap. articularly, en plasma "etching 1s carried out a
i ndi vi dual senmeamguoctfoa phapmaaetchipardeetcdyin cdbev@mabmepr éhditcthg, the

above probl em becones .nore_marked becaus a is far . bet ween adj gcent
Sem conduct ot CRPRECESEFAPE B1% HAq i CHE BHE R -ie dip by He eGP By nehd
present inventiRshd SEENiAG of20ha PRIN SQPEHEE Uf YAE YenICRGRER it (BB
capabl e of exerting plasm etching on the back surface of a sem conductor

waf er  wi t hout i€aGsragedheudi-stbet rdhesive pryescPivEheapEokrFrti¥g tapet he
front surface gi EB%t§§%0§HSU§£8£o¥? SF%G}?%% ;Hé}i?efaocécﬁ%tpft%%e%ﬁme of
] ec 2 attai y waf er

i nvention, the aboveée o IS sem conduct or
processi ng net ipddsmaoepchingg widiebing qaprict €ormed heipecdn theectirontits

surface of _a sem conductor wafer having a plurality of circuits forned on
"ts front bOrfZO8Mmegr PRAFRG fRENb-RRT SI7F b WHe SERECOBICHRTUERSETWaPEr and

then, subjecti Rgel PRoPBEKISEMHSE W3R HOEhé heAM ¢ARUUER O WrhAlt EArphasna
etching, wherein a tape having an adhesive |ayer which is hardened b

exposure to ul tisadaBhaed ytithe entry afsadphasnaetyaivinac gpdeintagdie gag-t he
protective tape._.s t | traviglet i at.i_o har t hesi ve
| ayer before t%grﬁégéa%§§gdrgg%€'5§%fﬁ% fgﬁﬁggﬁghgtgﬁ&%h ?rqﬁﬁﬁéggﬁgg pl asma
et chi ng. Accor dindd vtidutafie spmasemniducteentcihdps tlrer separalted 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 1is 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 method 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 having a plurality of streets
on the front surface in a lattice formanfl a circuit formed in each of a
plurality of areas sectioned by the plurality of streets, affixing a
protective tapeutfatbef tpBtssmidatdicdior B8 feeni tdhitd«Lp1demuadeih eyl ng
the dividing grooves fornmed thereon, grinding the back surface of_the

serm conduct or waf er R@EPTding tq| Vhei pregerbvirverlekposkere olsepbfate into

| ndi vi dual Ciﬁgfgitz%ﬁeda{‘gﬁﬁ.‘i@joﬁ%ifggrtv@&f@f‘ ARy fEhba c@@/’f:ﬁﬁ ctor

wafer to plas I ng, erein a tape having an “adhesi ve er that is
hardened by efpomiing dividinqyiroostesr hdvabgon predesedmdnethdeptbtasing e

tape, and the praqtective tape is exposed o ultraviolet, radiation to harden
Lhe. adhesi ve | SRR f BT H5RHE CRIPEEPRT SERE 08 & BRI ST
under goes pl asgaret Chiving 2@ 18aali theseréptéons Un the BrawtngsrFige this a

di agram showi ng the step of affixing a protective tape in the processing
met hod of the @frkathice|iR@Ehtansh;a ZEIEugt orgied dnageam ehohimgiideltst ep of
grinding the Cc f ' LQCessl h pr .

i nvention; Fi 9893}%%&% %%chghné @ﬁbgemt%g% ?) Egggtl ggt&o? ga%%f%/lgﬁsg’ %ff%w%laet

radi ation in tpheopeotessi hgpeetbothef f1dwet psestate @O thwesdmiorondticrod is a
perspective view of a sem conductaor, wafer. to bgagro essed (l% t he, processi ng

method of tthe BRESEMaViRG s 6HVISGT §TPoVESFagRarh SHewreRy tHet "= of
form ng divi di pRe5pa8k08LBatB &BeLREOSERSEAAGABLEPw et hEnPE ESEAL

invention; Fig. 6 is a diagramshowi ng the step of affixing a
dividing grooves are exposed to separate into individual
circuits, and subjecting the back surface of the
semiconductor wafer to plasma etching, wherein

15 a tape having an adhesive layer that 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

surface of the semiconductor wafer undergoes plasma etching.

20
. s F 1) i
Fig. 1 is a diagram showing the step of affixing a
protective tape in the processing method of the present
invention;
25 Fig. 2 is a diagram showing the step of grinding the

back surface in the processing method of the present
invention;

Fig. 3 is a diagram showing the step of applying
ultraviolet radiation in the processing method of the present

30 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 adiagram showing the step of forming dividing



prot.ective tape in the processing nethod of the present invention; 5 Fig. 7
Js a diagram showi ng the step of exposing the dividing grooves in the
processing nmethod of the present inventiog; Fig. 8 is a diagramshow ng the
step of applying ultraviolet radiation in the processing nethod of the
present 10 invention; Fig. 9 is a sectional view of a plasnma etching device
for carrying oB¥OPVasnil dilthibi9aessing pesdedsPagt Retberr At IMericdent
invention; Fig. 10 ig;an gen]argeg. i O Vi E NCj . parts
of a | ower el ectrodeﬁﬁ d gni%p%e(?l%ﬁ%éro er%%\ééI?%t%étﬁgéé h%ef% aJérrIT%Saetchi ng
devi ce shown iprétgctdve Depai iprdtDespropéssinng meéehéiebtrted Erbosentents A
sem conduct or wafer, processing nethod according to 20 a preferred

enbodi ment of fﬂ%eBFggﬁht invention will be described hereinafter with

reference tso the accergpanyiing a didAWragsshbwifg the0sBedl &f BBy SIHaM ng
steps previous to the step of the plasma etching step in the sem conductor
waf er 25 processidgnageghodves LhethecBepcesairatiebhodigf thespresent

per spective Vi?ﬂbgﬁtf %eniconductor wafer and a protective tape. A
plurality of sireéts 901 are formed on the front surface 100a of the

sem conductor wafer HIf. i id d adiageard sslowibng eheistcep toflOppByimg med in
each of a 30 plurality of areas .sectioned by the plurality of streets 101.
A protective t@per Tibg}%t FRAGLAEd OBt B tpﬁeplf$/%?ﬁ5%‘5? f“&&glofdb%tthP’{?Feent

sem condugtpor yabert 198, (protective tape affixing step) . As the protective
tape 110, a so-called UV tape havi ng an adhesive layer that is hardened by
exposure to ultravi fey. @ isadi aetbronal usirlw ofhe péabBaneueh bRy iEwkCe 00

having the pr °£§ﬁtéé’ler§ﬁpge out!B18ER¥EHA Pnd U T b raUELRS R 109N0S of
transferred to tThe
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.

led . s . { Embodi

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). Astheprotectivetapell0, aso-called UV tape having

an adhesive layer that is hardened by exposure to ultraviolet



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, the
sem conductor wafer 100 is placed on a chuck table 121 of a grinding
machi ne 120 in such a manner that the sidefof protective tape 110 comes in
contact wth the chuck table 121 (therefore, the back surface 100b 10 faces
up), and the seplgoRdushosswgbes. 100 is suction-held on the chuck table 121
by a suction neans that is not shown. The back surface 100b of the

sem conduct or waf er 1Tie isengicomaac oy W@far rlroéhbawﬁgrtdtﬁ phpteAtdYemape

orating 2 gringi 0o Whsels 233" Bo000 PRI R QL La e Bhuek Ll o

121 at 300 15 rpn1 exa r|n He grindin
contact with thﬁtép(lkf s}rrﬁzmmglaﬁb béck@ﬁﬁ&@mﬁucswlmﬁeuctdﬁmaﬁMEn t he
back surface 100b of the senicondu¢tor wafer 100 is graqund as, descri bed

above, nicrdcratRsthf sfepard 95ONALBEUERY MRFKySUEdiasE PénRi FREIMIIHP hack
surface 100b of .t hie- Segik CORGEt OF #8E €72 100he TOur ETONGULES A £6.001 GFK; OF

strain, the bacTé surface 100b of the’sem conductor wafer 100 is subjected
to plasma et chi pyaced tdre apebeek dialg eréfhoolf ¢f griihdipgesachinee® iosudo

prevent the prot ectlve 0 from bei ng.softene nd di storte heat

B the tinme of pREciner LRRithe s e < BB reRsRRyiaRF i Brenie ab SRS on

is carried OUtwﬂﬁhsthQé!\ﬁ't:hdb}FHgabl?e i121t hehpiregerte i AYeNba6R. sUhbdcel BOORS

shown in FI% ., the sem conductor wafer 100 is Iaced at a predeterm ned
a

position odlan {@Ppes WPkt andBLihghsemirengyciog) H§§eﬁl ape é%rfs‘%%lcﬁfiﬁgeﬂw
housing 131 of ap '&%é AU ehp1k! 13 taoéuéégﬁhnméé’ﬁg' tﬁé@ﬁ@ega{:'@‘icﬁh@?
11 plate 132, an

protect|ve t ape cones I nto contact e upper
ul travi ol et | anpse bagki sist faded Oi0tp d:fl@hlemmrrgomﬂicamewlaﬁlemewo as gxoowappl y
ultraviolet radiation to 10. 7 . Since the grot ctive

he ote
tape 110 is a soP &8 AdE ‘gltﬁ‘dc Szfdﬁgs}f?/téa'fja?%ra ghafd Fehed
by exposure to upiravie)®o xr;a:dlvmlll@nr@&a@qs@r ithedcabexetabhe aghest viod ayer

of the 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
is subjected to plasma etching in the processing method of
the present invention. To prevent the protective tape 110
25 frombeing softened anddistorted by heat at the time of plasma
etching, the step of applying ultraviolet 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 aglass 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
ultraviolet radiation, the routine proceeds to the plasm etching step
which will be described hereinafter. Next, other variations of the steps
previous to the plasnma etching step in the dem conduct or waf er processing
met hod of the present invention wll be described with 10 reference to

Figs. 4 to 8. Figdnct LAcPPOESPELTE MG W00k s8a SESUGLNANE LR t%&eﬂiavu?g

plurality of streets 101 are formed on the front surface 100a of the
sem conduct or waheadne®ive layeat thak isonardemed by expesure toulsravieketin

each of a plur alﬁ& éa f arg dgﬁgﬁ%%t %?’ége?é?%e Hh% Ivlfe:]xag%rs%e%g 101,

| i ke the sem co own i n IVI

constituted senpgoreuttioe ﬂ@ﬁ»érlﬂ.@(ﬁs fa@ siedd tvi Halgdlen sem famdtiticos tepi s,
the step of form ng dividing grooves having a predeterm ned depth
(correspondihg PEPLHAND WhFr2Vie ket Kk tofobad esé%%b%%tﬂﬁ%e‘%gﬁ B9 Eeng

the streets 101o1Capaedcanhhe tEanIuh 862,1902 40k g egbeanduetar val er

100 is first caPr out utti g machi né which is generally used
a di ci ng machi ne showNextn Fogheb5 wayibeionsedfi hhehssegs vpdengoys obwethe

formng step. Th %gZScttin gﬁchlne 140 cogarlsegachucktable
141 having a B@?F@ﬁ RSFATRE ﬁgﬁﬁs ntN§ EERLFRBINEENS Y2BShakT ATESS 1R
cutting bl ade 1ﬂ1%th$ﬁeo$elﬁh%0%§é§'éﬂlt wakenhti6d k3ihebd @Bsckhseahusknt able
141 of this cutting nmachine 140 in such a manner that its front surface

100a faces P, éﬁéetfﬁécél #PdFags304git@oPes 103 are forned al ong the streets

101 by moving the  chisk tables 1 Jikd 1 LG, O £ELhan AQNR OV P! T O

X while rotating the tlng t he cu nmeans
further by-novi agplheatutyi og srea@stsl4]201 ra s fdrﬂ:t@(ofneedlengrdhtesmfﬁmcshom

by an arrow Y by the |stance 8 between adjacent streets. The th of _the
diyvi di ng grooveioofog i BN et CRECARARDEPT R TR ottty & dathachi g‘é My @ R&ness

of each sem condueti@tughi Roboike rdiriededn 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 aiong 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 s®m conductor wafer 100 as shown
in Fig. 6 (protective tape affixing step). A so-called UV 10 tape having an

adnesi ve | ayer {éiahed? pflaneds bye RO Wit dbBhl 4 aticohel shadh by dss

used as the protective tape The sem conduct or wafer 100 having the

protective tapel A0 sfsfatxd® vodepshf Fonrespendépg1bOathe finastdiicdkhass a
di viding gr oove, £xpo I n %%ggndﬁ cgrhidghgg)v‘i_gligg @{Qg%{gd 15 exposi ng step,
T [ 0 a

the sem conductor wafer S place a chuck € 121 of a grinding
machi ne 120 in such afwemehe ghaidihg qradessd iNS hapenyld mostes:drined
contact with the chuck table 121 as shown in Fig. 7 (therefore, the back

surface 108b f3RREh FHe £RdmsdcalBRINERY TGS Ry SRpetHont RPEiRCE

suction means tH@a iS¢ Qe SHAMEoTdGRRE koSt 260 100 8 andiee S8y pndct or
wafer 100 is grouﬁ% by r&%atlng(g]grin I ng wheel 122 at éTOOO rpnfhhpﬂg

rotating the chacdovalfloemtizyg saep30d pyerhectoveekappl k] 0 aired afifilprgidnto ttee
grinding wheel fo the back ac Ob_of .the .sem conduct o fer .100
ot 58 e i Ve dvec Ui o, £hgypoustoRaiERRE Rt ol USRS BT
grinding until iherividipedeaves Ja%eaaef@mmedteﬁbe- 5 &% CcoaiLsd Qv

i ps

wafer 100 is divided into individual sem conductor c . Since the
prot ecti velPapetan® haying g adhes ivice 1Y E6xt ThAES 48 R2BICRAR R¥FRAFTIHIR or

chips, 30 the semiaqndusiarechl (2lda gparie 2hdihe i%iAt §paf11 4 he
senm conduct or wa gﬁ §G%§‘ﬁa?%?§?ggﬁaq§§ %gécr?beéagbove, dhen t%e ack
surface 100b of the WWensemidootoctwafwafc0 0i0shgybngdherprobecaiks tmpe

e conductor ot e R T e AT GUPAES o004 r e an et THE bridtdbsi ng
met hod of the piEsEindg NYEHsVONexpdeibqcktesur flacahiaf diheiditd \griale
sem conductor chips in the shape ) .

1 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 as shéwn in Fig. 8. The step of
applying ultraviolet radiation shown in Fig. 8 is carried 10 out by placing

the sem conduct gemWabgAuéeB8rath@ps! eURS iR theoRli & +8Pr 88ks Ner UpDesip) at e
132 that is a glass plate constltutlng t he housing 131 of the ul traviol et

illumnator 1360 Bhe RAPeesfHiemethad phethe arrasnite inypaticn sthe kastes

't ravi ol ot 1 anpATEAIoFIGs Siled ek eRs TotetRgon ot ¢ Ulthe Ianthd Mhang

radiation to thefpthéesémmeohapet&i0wafbrkeobnarbesabgpcoédapplplagma
ul travi ol et radlatlon shown in Fig. 3. Since the protectlve ta Ee 110 is a

so-cal | ed UV t af&cRARF; ngT%rP’é%ﬁﬁ%%? VENE REPTERHEIVE st SPPdre to

20 ultraviol et ggdiahe@mad d‘i%%%&‘tlé%dbf%\é% at %@%ﬁé'd&eph@!ﬁé et@dnihg,
protective tape 110 is caused to harden. After the step of applying

ul traviol et radkhei shepso€aappéyingt ulthaviebeti n@dpa‘@t@@dsSt@Jarm@swmt

hi whiich will b bed hereinafter. 25.Ne hi
Gevi oo for carrinG BuP B aBha IhRPBRIAY PR TAEYBehPcbiRooPor TOT el of | |0

processi ng net hagpdiyihgeulprasedletnyadibeioni khoke deseigbesl i tdarefed ence
to Fig. 9. The plasma_etching device shown in Fig. 9 has a housing .30 2
for form ngt® cPBS&Y gbagénz TRERiFenLuFEOF ‘«Ebﬁ%ﬁ 408 3% 2 predrtoRed 21,

an upper wal | 2255a¢kh h&nStﬂ@ ?ﬁhgrzﬁlﬁﬂg 1§zlehgtsage ﬁgh55§4 1gcpear side

wal | 25 and a front si an openi 241 or taking in
and out a wor kppeseltstpngvtldedlqusmgelaﬂghf -téwedelwhvlgletmlgmmmeotoz?, for

SUch that it cah Berhonisal AnhatogF {1k TR PEatPoRL VTN P hAe BTE SPET ed
by a gate novi ngn®adéntact with the upper plate 132 and then, by turning

15 on the ultraviolet lamps 133 installed in the housing 131
to apply ultraviolet radiation to the protective tape 110,
like in the step of applying ultraviolet 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 ultraviolet 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 thkOfigure) of the piston rod 42

is connected to the above gate 3. Wien the gate 3 is opened 10 by this gate

novi ng nmeans 4, 3tfer %@@n&%?da'ﬁ&@ldwrﬁj t A8 sh i g WRIKDE QG 293fedbSut 8kge 1 N,
or out from the opening 241. An exhaust port 211 is forned i'n the bottom
wal | 21 consti thei agenhagndddi aych 4hati dtcoanedbeelovgdaifjad ¥eKadsal neans

5. 15 A lower e 6 . an 4 t 7 a '
cl osed space 205?3‘%%33889 ?ﬁglgb%%ggﬁ%ulg g’gjerr%ctleer?sb c% gg%nﬂgﬁg{lhké%ﬁ%y
are opposite todeachhetdette mblvd nigomeans! £ciompadd ses annaite wfl imdsanducande
material and conprises a%(gi sk-1i ke workpi ece hol din porﬁ]i on 61 and 2& a
col utmar supbor & BoFEPBFED 4 GPeeece%k ESn?tHﬂeS‘i%ht(g\otpS PHBn bRStRLLGAder

surface of the warkpeegerheldingeponti 0BhebdirTho1hAURE £he¢ErRdenbelhEs
constituted by the workpiece holding portion 61 and the columar support
portion 62 is $bppbetedmiwadls?htef ofhe ldbovmgppwmusigw 2 by 62bbackgti 3ert ed

25 into a hole 21 [ in the bottomwall 21 of the housin 2 an i ng
seal ed up by thsnéo%ﬁgmgagl Puaaefh?%%gﬂl \g’ﬁle ifﬁl &) r?g %&FepilgFog. o %ez??ower
el ectrode 6 thugssoppRetedd d® tHeeabobogaveld. 2iheln the dJwusingsZ2opéned

el ectricall connected to a high-frequency power source 10 via the support

30 portion B2 Rycthes| 2ate mavidy g€snEssir ohhe B Iperiar 1R8 agop
is provided in Ehfvompieﬁétbé’ﬂ & EQ}@er‘{‘%k,p'fﬁF, SO +Rar EEQPéﬁﬁ 241.
ower e I sk -hol di ng

constituting the ectrode 6, and a sk-11ke suction menber
63 nmade of a poRousxbenatn potrt 2ddt esi dborimedf iint adet botheomf watlilngldepr essi on

611. A chanber 61% .Lar med bel w 1 he s _ctign.—shol di n er, 635i n th&\s
fitting depressF8H gi% F%ngd%WE P Wi TR 5L588PP8%t%§a g a9ga exhaust
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 into 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 is provided in the top portion of the workpiece holding
portion 62 constituting the lower electrode 6, and a

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



9 through a passage 621 formed in the workpiece holding 5 portion 61 and the
support portion 62. Therefore, when a wor kpi ece is placed on the

sucti on-hol di ng nenber 63 and the passage 621 is conmunicated with a
negative pressure source by activating thélsuction means 9, a negative
pressure acts on the chanber 61l1a to suction-hold the workpi ece nounted 10

on the suction-pl Lt oy MRMBEE+E3- tc!:%htehﬂtti)b{g E%Fép!r\@ééﬂﬁl khe . sadhabdreans
9 to allow the passage 621 to open to the air,; the suction- holdlng of the

wor kpi ece by trfellsajcﬁci’mﬁdﬂmﬂ% thenbeet B3 1ho ke rember cod| imgtRaissage

612 is fornmed i rd kﬁie 1
constituting thftgl?iac wgi tgrlg’ eggl ge en e&g&gﬁ %ggg%tg%%ﬁgg%%f%

comuni cat ed wWig htlarowdt | Hepassadart 6 o0 ubd rmed pmselge wezkp f eceeolditde

support portion 62,. and the other end of the coollng passage 612 is

conmuni cat ed WRWF BLOR{§ RRANENS 05 WRBRTS tPHES L $23 TGP Ler e dhpor t

portion 62. Thggy iécQ@rl%nﬁalhEE&QS’rP%'eOQu@@%ﬁQﬁoﬁ&@n?%xﬂﬂ’@r 68l 4h@&Hant
exhaust passage 623 are conmunicated with a refrigeran supply nmeans 11.

Ther ef ore, mherp&&ﬁeaqeafﬁzlgesammmmlpmqtedre@@ Blnpgahtvevplr et ute sefuager ant

| d th h ef 622 |
Iszg:agrggu gag at‘m"r ?ecf%ﬁ Vgerdit t e hrit Eggts’%e%ﬁ g’gg tlﬁé&g giéa ees%%%‘? GQd ng

generated at then tihe cfanbes el B Y ngictitircihd 18 e wordgsiided eburnted
transmtted fromthe lower electrode 6 to the refrigerant, thereby

prevent i ngl8n éHhBP%§UQﬁ¥ﬂPThP%4k99BGmPﬁﬁﬁE%atﬁPétB?ﬂHRYPﬁﬁéVaEFQSﬂﬁﬁﬂe 6.
The above uppereelieat dnk bS:mge & heAdURLEVE, 1 T Bl coantle commr i ses

a disk-1ike gas ejectlon portion 71 an a colu suppo t portion 72
proj ecting fromltmsuce:nloelr hodgrinigoafothe he rtkpd ener bacehefs udtel qgadcdjdigtd on
portion 71. 12 %@) r. el ectrofe 7 thus constituted by the gas ejection
portion 71 and ol nﬁﬁ? §ﬂﬁ% ? bortion 72 is supported such that the
gas ejection portiona/tood iang pageedgeppvsiie 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 support 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 wall
22 of the housing 2, and the upper electrode 7 can be noved in a verti cal
direction by a sealing menber 12 fitted inft4he hole 221. A connector

menber 73 is nounted on the top end of the support portion 10 72 and

connected to a Thétﬁggeﬂrél/@cf@@@é AZhubheonBREkutele sl 0HE das Se fEouiuied by
t he support portion . A plurality of spout nozzles 711 which are open to

the under surfBettape TbransH the caduEnak-suRROGaPajtdan dd 1poruprar tad
tituting th | A i 5. of . 711
constituting gué\;mﬂf af' &gl rqﬁéjsgleyjecm%rplp?éi‘%l Y 715301 5 SPOY %@%@ﬁlt@

are communi cat e a gas sup nmeans through a passa ornmed in
t he gas ej ecti otopoh¢ ivorkpilecethal diass ppetidh bar oedsthtthéngupperiowsxr ti on

72. The as supply neans_ 14 supplies a m xed for, generati.n | asmm,
which is marnl ygﬁsﬁﬁsgga & e PIRRORE. B%Eﬂoang SHEHPEEIGEA 1B Og?a}tﬁ:el i ke
and oxygen. The;piagssemefchhngndey ﬁérixlaaii]ezi%flsﬁlﬁétl@&usﬁﬁ@oﬂ,i B has a

control neans 15 for controlling t%e above gate noving neanS 4, gas exhaust
means 5, sucti owppeanelectrafgh’feayueacyopeshein spuvekt 102l réfregeramtby

supply nmeans 11 LELI riv 3.an a p n 4. To this
control neans 1% %?%illﬁ uﬁg’c‘igF’é g%n?ﬁg%?ésfgegrﬁgegggrgeegi‘nﬁge&% PR lépace
20 fornmed by theelbesi NY s foiouh tdd atheexbpushdneanshs, sapberopditeion
refrigerant. tenperature (e.qg., . electrode tenmperature) fromthe refrigerant
supply meand 11723®8ndngCBREat8A tRef Loit1BgedbiVEnBEgRS 1FomTiHe WRRESUppl y

nmeans 14, and EPgc£pHYEOY 8agsodraLHt BYt €n8 &8 peet pbgeabpbased on these
data to the above respective neans. The plasnma etching device in the -

illustrated enbodi mehtplivradortst pfuspdubnassles Gdd Whoob, axmepen brarpte 13
|0 10 ch (e, PGB SLaPERg (4L BLERLAGly BuSoAILR OKE 89 MpcRASK |
ul traviolet radpattoondq clesstibetiing 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 amixed 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 1ifting 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.g.,
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

ptr edet er mi ned thi ckness and has undergone the step of applying ultraviolet
radi ati on, the gate noving neans 4 is firdf activated to nmove down the gate
3in Fig. 9 so as to 10 open the opening 241 fornmed in the right-side wall

24 of the housimgnd.chliR@e, plasmaboven Seqn @@Rdeatcaringgf 5 d&Prisd &l bned
into the closed space 20 formed by the housing 2 from the opening 241 by a
conveyor neans thfotbatowiriars wh the maHaondwtamheafiest dd0 vabdgsdet10

side faces do ref gre : : ced
on the sucti \gﬁ:-(%glh((ﬁt %Seﬁe%e?p%?i;%tqaﬁ%é%‘éﬁ%?%%gpﬁ%g?% Lgp%r’d tei%%% l%J
constituting thbdwnerwEllede atksdr ied udreainealmsy. the protective tape 110
conmes into contact with the suctian-holding .nenber 63. At, this paint, the
upper 20 el gct rode 7 %% ,Cairﬁya% ,a%ﬁc_&b‘rﬁ/ ‘d{fé’r aﬁqcr{b”lgﬂe ‘Vgrtt}ieca!
drive nmeans 13.scifidbndictaperdfdd 10® Wwhidh o 185 Y un®Xes ta negati ve
pressure on the chanber 611la, the sem conductor wafer” 100 is suction-held

on the suction-puesletiegnimahdrhBKiese g ham)undsryprs the seep «whduct or
waf er 100 is sugti-qQn-hel 1t he . sucti.on-:haol di e t tge .ovi ng
moans 4 s opdERISH 1D Ta S e asia Loy Rg BPRGhabthg e
openi ng 241 forfitetkt radtierateghttcs md&ewdbolvn24hef ghbe Bousingg. 20 skheasupper

el ectrode 7 is lowered by activating the lifting 30 drive neans_13 so_t hat

the distant® bEARFEADENRPEAYRY St @b An Hee g wridoiaddr ef ot Fhe

constituting theJiney 2 el eglen0dent apdvid@ R oidiuldes Qfafldie 199migonduct or
wafer 100 held on the workpiece holding portion 61 constituting the | ower

el ectrode 6 is damuigd ingoathpe edatsmchEpeded & ifanoediny e Wewsinge2 from
o ectrotes (00l LR L AT RS Ml RS IR e
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 6l1la, 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 is
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. The upper 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 m xed gas of a

fluori ne-based gas and oxygen gas as a pl ddma generating gas into the upper
el ectrode 7 . The m xed gas supplied fromthe gas supply neans 10 14 goes

through the passagfed?ihbosT@sh ¥ddédq DIURPIdb POELIrY asiva aBEhtihg . Pagsage
712 formed in the gas ejection portion 71 is ?ected toward the back
I

surface 100b ofdifieancepelgrrrrrtidie RFFtIBEHdD) &F B8 §QciPoRhbl dihy
menber 63 of the lover, & e&hgggﬁmgn{[omthe plurality of nozzles 15 711.
the clo

The inside gas pressure o sed space 20 is nmaintained at a
predeterm ned | evel . TNedteafther M edl gas dxhiaugeneeans ng pb aspearatsed s

supplied, high-frequency voltage .is applied between the | ower e|ectrode 6
and the Uppdr  STRSITORE I (rGiaech P2 Py EREBRy ol DeBaLcs 0. IRt eby,
20 plasma di schafigeciSsagnepaceth o Nid r@v&ﬂ?&@ecﬁ)?tﬂ?@%é@esﬁﬁﬁ m&d@etrpde 6
and the upper electrode 7 to etch the back surface of the 'sem conductor

waf er 100 by t hes feprREdlerd ofo afupRlY v mixedt@he o f or nebuQyingrka g sIas

di scharge. The Y tching i nt j Ly _C i u 2 il

t he thickness o@?hﬁxgé%ﬁ%]%u% o? %?%@gl%%ﬂgggg% aégtgﬁagt I°9§| §883£
Ther eby, m crocebekisréde med Dhethiexdabgls sapplldeel Of om b esgas cappdlytmesavaf er

100 are renpved, by this rinding. Since the mcrocracks are generall)
formed to 40 dehf HOSF SPFEUShE R DRRESFRCHOLARIREdMN(TRE SERPESAARTOIOMat er

30 100 processefh upnd OtKe 134 984 gb N CXNESEMS €16 O &4 84 Ve J&OVSS pdtion
grinding the sem conductor wafer 100 to a thickness Targer than’its target

thi ckness by thel th# ckirstedf teverdi thechackssurfidcenhéAObpeff 6hfi ng pl asma
croni 1o by U1 40hENIRISeRL: WEce SO EREANIn 1 FR5eLSFROTHUAS REES
protective tape631dD taid i Xewkt celdet fodate strdmcehd Obundl 1he sEmenriteect or
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 1is 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, microcracks 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 um, 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 becones as high as about 150C. However, as 5 the adhesive

| ayer of this protective tape 110 has been hardened by exposure to
wtraviolet radiation, it is not distorted during plasnma etching.
Therefore, it is possible to prevent a prdern1that t he plasnma etching gas
enters into the gap fornmed between the circuits fornmed on the front 10

surface of the sem comHdGt&fipeed €lir &bddiePhAlgBCht ViEnd afiitne @#ethe dbeve
distortion of the protective tape 110 to danage the circuit surface.

According to thelpFBdeRtchinent abd, the feipenaprnafi e BROBBAEIVIctIRGer
that is hardeneq 1?ya@f29t§gr§%g€?é”ffcﬂ¥ﬂ U flrackd 10891 BE Phe! §eﬁﬂ§&9‘n<§‘1§c};€c§‘§and

protective tape affi xe ront surface of the sem conductor wafe
t he adhesi ve | ayerferi $00axdemdedomesx peshight e goattedSiORE .t ajewever, as

ltraviolet _radjati bef ore t he back rface of .t he, sem duct or waf er
nder G005 plheaine: BARETvEnayPe: 85 LDES, ReOTFetASE Labretdl Basahgen

distorted by heghraknthepyi BRpekupkastRugkelvi81etACARELABNY. ikt iESnot
possible to prevent a problemthat the plasma etching gas enters into the

gap forned bet wdéstpnsedcidneing Plasmmeetohinge fToexetereadd oF pogsible

sem conduct or f t.h cly t i storti o] e 25
protective tape%?ogégﬁgg%EE 58%?%§U§¥X§J% a %ggﬁgrg?%ﬂfééni%s eék?%éu%%{$n
so-cal | ed pre-dtaengapt iersedi Bengeghoaes cateuiespasesetioonhehbackoatr f ace
of the sem conductaor wafer and an etching gas easily enters through t he

grooves, the i AREGRSE BR VRS (FRIMICHRAYF P M e pRAatBE8 BRPPECTSVEnpRRY ed

30 because the adResbventayfdtOFt1bg Of AURCHrER ANS 2aPar 180880 B¥mage
exposure to ultraviolet radiation. Hence, the circuits are not damaged. 16

W claim 1. A $bri camdudtosumdfier.processi ng method conprising affixing a

D ot S0t ve DS Lo R LR il BFE e SEHL EDIR, i £ 040, A
surface of the an adhesive layer that is hardened 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 thecircuit 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
semiconductor wafer to plasma etching, wherein a tape having an adhesive

| ayer that is hardened by exposure to ultrayviolet radiation is used as the
protective 10 tape and the protective tapel®s exposed to ultraviol et

radi ation to harden the adhesive |ayer before the back surface of the

sem conduct or wgkek1dnger goes plasma etching. 2. A sem conductor wafer
processi ng nmet hod conprising 15 form ng dividing grooves having a _ .
predet erm ned dépth aPRoRgMmigopHUEsPIt Yadrrsprecessandt methpanEoBRFLadBIof a

sem conduct or %gei&ilﬂg\’ian. BRI LY QF 38 LRR F A t.@%rffra%?t ofuhface in
a lattice form and a cirCuFt formed in each of & plurality of areas
sectioned by t heseplicoadutyocaf watfeeehayviahf axphgral2@yppdt ectcuets apermedt he

front surface of the sem conductor wafer having the dividing grqoves forned
Lhercon o1 dl G 1Efe THAEE SHFEAEE /0B anE Lobenockor SIPLE BRt L he

di vidi ng groovegealieoc2Resed areePandl ehell 0suBYie¥idud! thel Faskt SupndcEhen,
executing plasnma etching of the back 25 surface of the sem conductor wafer

wherein a tape Rdvithg semddiasiugsolrayatewhitoh pilasmar ¢dsddngy wBepesdre to
ultraviolet radiation |%aggfgegipéhgnpgghgg%bég%agggfﬁggggﬁghﬁapégﬁggtﬁye

tape i s exposed to ultravto dratron esive rayer
before the backe3posutrkate wltidei seat carduaiion waf esednderpeesrot astbve
et chi ng. .
g 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 of 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.



