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DESCRI PTI ON MANUFACTURI NG METHOD OF SEM CONDUCTOR
DEVI CES BACKGROUND ART This invention relates to a
worevaferssair i ng net hod of sem conductor chi ps bpcTiIRI0NG314114
i ndi vi dual sem conductor devices froma sem conduct or
wafer in which the sem conductor devices are forned.
The sem conductor chi ps nounted on boards in
el ectronic devices or the |ike are manufactured by
di ci ng sem conduct or dpgisc&sIBMLoONI ndi vi dual pi eces
froma wafer state in which circuit patterns are
formed. Acconpanying the increase in difficulty to
handl e sem conductor devices in a wafer state due to
dommmwmatchpwﬁﬁoef OP S ERTCONPETOR BeX/ (@fs
there has been applied in recent years, a plasm
di cing where dicing to divide a sem conductor wafer
into individual sem conduct or chips is conducted by
B %? q§ (see, for exanple, JP-A-2 004-1723 64
u |cat|o The plasna dicing is perforned by

condugt. ng. a_pl Sma |n a state t

senlgaw nvgma Kot WA A% FtW£ﬁ%? method
ilns other éha@ street Ilnes |ch %Poms d|V|d|q9, i dual
osi £ FBAE SHAYFLER Dat t EPAES individua

semiconductor devices from a semiconductor wafer in which
the semiconductor devices are formed.

The semiconductor chips mounted on boards in
electronic devices or the like are manufactured by dicing
semiconductor devices into individual pieces froma wafer
state in which circuilt patterns are formed.
Accompanying the increase in difficulty to handle
semiconductor devices in a wafer state due to downsizing
in thickness of the semiconductor devices, there has been
applied in recent years, a plasma dicing where dicing
to divide a semiconductor wafer into individual
semiconductor chips isconductedlnzplasmaetching(see,
for example, JP-A-2004-172364 Publication).

The plasma dicing is performed by conducting a
plasma etching in a state that the semiconductor wafer
is masked with masks of resist films other than street
lines which shows dividing positions in grid patterns,

so that the semiconductor wafer is cut along street lines.
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so that the sem conductor wafer is cut along street

lines .After dicing, in order to renove nmasks, a
w@b@soersashi ng to renove the masks i s conduct eRCT/OP200@314114

same plasma processi ng apparatus to conduct the plasma

dicing in the conventional art of JP-A-2004-1723 64

Publ i cati on. However, in the plasnma ashing, reaction

products generated in renoving the nmasks are scattered

Afiéo pactingd esimnsraeeund atatbvashdekef, thephasBBashing
processing apparatus. Accordingly, in case that dicing

tPr eeassrand hashh8g Ky 0£8S i @ueepent efl tiexegyred bhasma
the sane plasma processing apparatus, quality

p 148 86LQAY 2@ ABY the eaused dut & %&I@gagﬁgca%l% 10 the
contanmi nation of the senm conductor wafer with t

ls cC | at nat I [0
LISt A Bt TR M,

has been. yade 'le’&l%v b e, %9}(& é{/r ?QEE%QCO% pBB%ucts

an object o 't he |nven |on 'S

oROUANEL 00 PUOASL S COAEI D A RVSD o

i"Ci ng can e cond

DAt PaFae s Tt HOGUE bbf et Sl crobrt WA cVeR By acessing

net ho manuf actyri ng sem conduct or chips by dicing
al?%m%al&m UNFRBAGAE oY/ debiCAs® gt £ SerngoRaaGaTS and

waf er in which )
ashing process are repeatedly executed in the same plasma

processing apparatus, quality deterioration may be
caused in a dicing process due to contamination of the
semiconductor wafer with the particles accumulated in

the plasma processing apparatus.

DISCLOSURE OF THE INVENTION

This invention has been made in view of the above
circumstances, and an object of the invention is to
provide a manufacturing method of semiconductor chips
in which the dicing can be conducted without causing the
quality deterioration due to the accumulated particles.

The above object has been achieved by a method of
manufacturing semiconductor chips by dicing individual
semiconductor devices from a semiconductor wafer in which
the semiconductor devices are formed respectively in

plural areas partitioned by street lines, comprising the
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t he sem conductor devices are forned respectively in
plural areas partitioned by street |ines, conprising
Wo b@sersss of : a protective tape pasting step oPCPaERNEAY4114
a protective tape, capable of being peeled off, on a
sem conduct or device form ng face of a sem conduct or
waf er; a back face grinding step of grinding a back
face opposite to the face of the sem conductor wafer
st@%swhtﬁh the protective tape is pasted so as to thin
the sem conductor wafer; a mask formng step of
for ng ng, AR kS 1COYET | hgpkhepRldt ah gar easponctthe dhacking  a
face of the sem conductor wafer after the back face
prOidli NgestiePpea PLasER 1d CotY Bhep Pf pliedidy s, on a
sem conductor” wafer 1nto plural sem conductor chips
se @%bﬁﬁ%@QHy]%Qgﬁ%ﬂx@g§ﬂ¥hfnfh@®\%§u@ semiconductor
séem conductor device by generating plasm froma side
f the sem conductor wafer on which the nmasks are
fo hd_to renmove a portion of the sem conductor wafer
iC s not. covered w.th the ma " V]
stepaoi’ﬁckerﬁﬁﬁ%ggfﬁg%%ss ?pggﬁtﬂ% Eggggg%%@a%eface

on whi ch the mask i Cj
ogﬂqﬁ;te to the %a%eag% E%%F%%ﬁ¥é§£d5%%3¥*%% eglghqghich

the protective tape 1is pasted so as to thin the

wa

semiconductor wafer;

a mask forming step of forming masks covering the
plural areas on the back face of the semiconductor wafer
after the back face grinding step;

a plasma dicing step of dicing the semiconductor
wafer into plural semiconductor chips each of which
corresponds to an individual semiconductor device by
generating plasma from a side of the semiconductor wafer
on which the masks are formed to remove a portion of the
semiconductor wafer which is not covered with the masks;

a mask removing step of removing the masks by
grinding the back face on which the masks are formed after
the plasma dicing step;

a damaged layer removing step of removing damaged
layers formed on the back face in the mask removing step;
and

a tape releasing step of releasing the protective
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a damaged | ayer renoving step of renoving damaged

| ayers forned on the back face in the mask renoving
wat@p/oomesl a tape rel easing step of rel easi ng PCBIP2006/314114

protectivetape fromthe diced sem conductor chi ps.

According to the present invention, by renoving the

masks for plasma dicing using nmechanical grinding,

generation of reaction products is prevented when
tapmnﬂromtﬂhenasbed:sbmhabnduttbrunglgan be

conducted w thout causing quality deterioration due to

t he acuivbbahegdtparhechesscBR EhRESCROETI O £EmbHE ng the
DRAWNGS Fig. 1 is a flow chart show ng a

mdBRYT agh ur |;E‘Qa€ﬁtahodl@clr§§m1§§ﬂﬂﬁ‘0t1@é cehRiniscaccof i Ading,
to one preferred enbodi nrent of the present invention.

gdih@8a 3R 0 AF aF&s exBlanatpryqhibgur e%ssh@/ﬁé‘\geﬁted when
process of the manufacturing nethod of the

r QY AAYGL Ot £hj ps QBC‘E‘%%{‘QCEQ &BE@?JQ;‘HM Qbnbilieteq

pr esent imvention is an explanatory figure

wSORULR9 2 s g{ 1hftg3”8f accetﬁwgt% Oddl?g the the

“sent conduct or accor ing to e enbo of the

resent |n ent| 4 is an explanatory figure
2 SO G %r%%aggcl 29

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow chart showing a manufacturing
method of semiconductor chips according to one preferred
embodiment of the present invention.

Figs. 2A to 2F are explanatory figures showing a
process of the manufacturing method of the semiconductor
chips according to the embodiment of the present
invention.

Fig. 3 is an explanatory figure showing a process
of thelmanufacturing method of the semiconductor chips
according to the embodiment of the present invention.

Fig. 4 is an explanatory figure showing a process
of the manufacturing method of the semiconductor chips
according to the embodiment of the present invention.

Fig. 5 is an explanatory figure showing a process
of the manufacturing method of the semiconductor chips

according to the embodiment of the present invention.
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of the manufacturing nethod of the sem conductor chips

according to the enbodi nent of the present invention.
wo-2@7/06788% an expl anatory figure showi ng a pr oPE€FIP2006/314114

t he manuf acturing nmethod of the sem conductor chips

according to the enbodi nent of the present

invention.Fig. 6 is an explanatory figure show ng -a

process of the manufacturing nethod of the

sem @arducd afs cih pexpdent gt 8¢yt & ither enbpdiviely Hfptbeess

present invention. BEST MODE FOR CARRYI NG QUT THE

o fl NVENThENuA a1 ef e1 hed s me it +ofe tden PEESGRictor chips
i nvention will now be described in detail with

ad&fefence 1o the @&M@gﬁenﬁ brlethe 3fdonehardvention.

show ng "'a manuf acturi ng nethod of sem conductor chips
according to one preferred enbodi nent of the present
invention. Figs. 2Ato 2F,.3, 4, 5 and 6 are

BEQP! Bko%ﬁi@z&ﬂﬁﬁgéﬂgf"l‘%rﬁ@ he W@@ﬁgﬁg%&the

manuf acturing net e Seém co rchips

accordi Q e e dijyrent_of the_present inyention,, .

F@feéﬂé%%%%rkgﬁa 889&%ﬁ??09§;t$ﬁe3ﬁﬁﬁ?3¥t&ﬁ%@ntlon

.met hod of the sem.conductors wi]l be described. This
W#E%uﬁ%@t&ﬁré%ﬁﬁfﬁéf#2lﬁeﬂ%§%b By t i nhSERGISA dbal the

sem conduct qr devi ces om a sem conductor wafer_in

f .
AN ELRIPhe £ cdnddct dq'{‘a@\ﬁr]%%‘s”ta"?ﬁof”é%& manufacturing

respectively in plural areas partitioned by street
mgthied of semiconductor chips according to one preferred

embodiment of the present invention. Figs. 2A to 2F,.3,
4, 5 and 6 are explanatory figures showing the process
of the manufacturing method of the semiconductor chips
according to the embodiment of the present invention.

ReferringtoEﬂgs.].andZAWJJZF,thenwnﬁfacturing
method of the semiconductors will be described. This
manufacturing method is performed by dicing individual
semiconductor devices from a semiconductor wafer in which
the semiconductor devices are formed respectively in
Plural areas partitioned by street lines.

In Fig. 1, there is firstly executed a protective
tape pasting step in which a tape for protection at
mechanical grinding is pasted on a semiconductor wafer
(STl). Namely, as shown in Fig. 2A, a protective tape
2 that is capable of being peeled off is passed on a

semiconductor device forming face la of a semiconductor
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In Fig. 1, there is firstly executed a protective

tape pasting step in which a tape for protection at
wore@hanissal grinding is pasted on a sem conducPCr/JRab@F14114

(STI) . Nanely, as shown in Fig. 2A, a protective tape

2 that is capable of being peeled off is passed on a

sem conduct or device formng face la of a

sem conductorwafer 1-. Subsequently, a back face
wagféndilng stepsiesyiexetiyed 4 ShArk Naoel ywrasdshewnmstep is

Fig. 3, the sem conductor wafer 1 is placed on a
extddckcldabl(@1® ) n a pesidre, t has tdeosindeiaf prief.ective the

tape 2 is located on the | ower face. Then a side of

sdiecbadudase ahbtde semiscqdustar omferchuek Wieshe 6 in
the protective tape 2 is pasted is nechanically

a %dé‘gﬁ@eb)thaatgrﬂlﬁ‘é“ Bgqheadt éxs&té!?%tlvtéqa:asﬁ@ £00dUELRL ted
waf er i's t |nned A's arésult, the semconductor

oﬁl"a{ﬁ% Q a hig ?k%esssl%‘g%% %%% P 9 gall >6f the
st |nne th|c ness t (abou as s own I n E
u??%?H?E bagLQ%5§h§PChs ﬁée%%&ﬁﬂaé§1%k tﬁpe 2 is

ce grln |ng Step, ‘a res
about

n1ha n
pﬁﬁ SHearaitep g ﬁidgré@&l%dyweg. ﬁrflﬂmgsﬁeﬁgd 7 so
resin applicatio n coating., or the Li
LIk, FRe e st diech el ¥R AT o G B e nofe 5 Fesult,
street lines partitioning
the semiconductor wafer 1 which had a thickness about

750y m originally, is thinned thickness t (about 60u
m) as shown in Fig. 2B.

Next, amask forming step is executed (ST3). Namely,
after the back face grinding step, a resist film having
athicknessabodt5-—20u1n is formed on the mechanically
grinded face by resin film pasting or resin application
by spin coating.or the like. Only a part of the resist
film which corresponds to street lines partitioning
individual semiconductor chips is removed by a method
such as a photo lithography and laser processing etc.
As a result, as shown in Fig. 2C, masks for plasma dicing,
namely masks 3 partitioned by street lines 3a are formed
on the back face of the semiconductor wafer 1.

Subsequently, a plasma dicing step 1is executed
(sT4) . Fig. 4 shows a construction of a dry etching

apparatus 10 served in the plasma dicing step. In Fig.
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i ndi vi dual sem conductor chips is renoved by a nethod
such as a photo lithography and | aser processing etc.
we@7a01sesul t, as shown in Fig. 2C, masks for PCEHSIPR06/314114
di cing, nanely masks 3 partitioned by street |lines 3a
are formed on the back face of the sem conductor wafer
1 . Subsequently, a plasnma dicing step i s executed
(ST4) Fig. 4 shows a construction of a dry etching
4appaﬁwdﬁ;QD semaetiim thergdesndldi dilngrst ép pnovided a
Fig.4 , inside of a vacuum chanber 11, there is
panBS@émQ1poome§§rmpndumtmhgopdmammgppb@yﬁsing under
processing under reduced pressure condition. By
reftivbdy @rwecsueevaowalionodevi cer$5, dtherimgi de ofacuum
t he processing room 12 can be deconpressed up to a

eYH esatii@ untier i whi b, phm:%p&@swnﬁhlesp&%é@ég%f Aoom
hi gh frequency el ectrode 13 and a shower el ectrode

1A bevidednyd assta ¥prtd cablie MP@%EQe?@Qng g'i asma
i nside of the processing room 12 . On the upper

pmcéaglmgﬁng LROMEHEY & ecC z%gldlt e%ré %&%C&fga‘ﬁ&%fdde 13

waf er i's the object pr ocessi

aﬂdf‘a sﬂg%te% e hat Lhe phde. of )% GiRLY & |ve Jﬁélgally

| ocated on the Tower face an e side of

AT, DS IS (Tt L o
Ogrfﬂuen%ﬁé¥) gc%mg etflle hléﬁ frequency electrode 13,
the semiconductor wafer 1 that is the object of the
processing is placed in a posture that the side of the
protective tape 2 is located on the lower face and the
side of ﬁhe masks 3 is located on the upper face.

The high frequency electrode 13 is electrically
connected to a high frequency power source 16. The
shower electrode 14 is grounded.withaagréunding‘portion
18. By driving the high frequency power source 16, high
frequency voltage is applied between the high frequency
elecfrode 13 and the shower electrode 14. Plural gas
ejection ports l4a are formed on the lower face of the
shower electrode 14. The gas ejection ports 1l4a are
connected to a gas supply portion 17 which supplies
fluorine gases for plasma processing.

At the plasma processing, the semiconductor wafer

1l is placed on the high frequency electrode 13. Then,
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shower el ectrode 14 is grounded with a groundi ng
portion 18. By driving the high frequency power source
wQaeqo7i07$B3 f r equency vol tage i s applied betweenp€herlodqii4114
frequency el ectrode 13 and the shower el ectrode 14.
Plural gas ejection ports 14a are forned on the | ower
face of the shower el ectrode 14. The gas ejection
ports 14a are connected to a gas supply portion 17
a iiivghr Supph &8st ¢+ o aeagdses rflersph ashn tjrosesshaodiment,
At the plasma processing, the sem conductor wafer 1 is
a piioced gast Her hilghchr sglednoy edeetfloder lBe THER)ais mixed
fluorine gas for generating plasma (in this
wiethodedentn @as) xéd gdsown woi ¢heswdmichexalidvor defer 1
(SF 6) is mxed with heliumgas) is blown to the
irsepnheopaivciad s Wakercbm N £ hehpnecessé ngreees d2nyhirkbem 12
the processing room 12 is evacuated in vacuum by t he

1 Y asHHBuaMACYal h 0B 2 @RNIrE & ¢ 5t h N vi ust 848 cidie; Bhohevice
frequency voltage is applied between the high

14reqpenay; gl echreder 13 ARdH Ree Eye$§fE5gQ§i%4agélied
s aresult, fluorine radi ¢als and 1 ons are g neraLe
h ine a tan, e
S E e o e R e R
f [ radi ca nd a sical action of .th ,
e%é%@%é?%x&?ioﬁ%? ?n%&ﬁéﬁWMDgggoEﬁp%eﬁgﬂhq%bstﬁgd 1Oons
| asma_ of tQF . . .
are generated from the fluorine gas by plasma generation,

and the plasma dicing is performed by a chemical action

of the fluorine radicals and a physical action of the

accelerated ions.

In other words, by generating the plasma of the
fluorine gas to the semiconductor wafer 1, from the upper
side, as shown in Fig. 3D, the part of the street lines
3a that is not covered with the masks 3 on the
semiconductor wafer 1 is removed by the chemical action
of the fluorine radicals and the physical action of the
accelerated ions. Then, by forming dicing grooves lc
passing through the entire thickness of the semiconductor
wafer 1, the semiconductor wafer 1 is divided into
semiconductor chips 1d each of which corresponds to an
individual semiconductor device.

Subsequently a back face grinding step is executed

(ST5). Namely as shown in Fig. 5, the protective tape
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fluorine gas to the sem conductor wafer 1 , fromthe
upper side, as shown in Fig. 3D, the part of the
W@ 0007883 nes 3a that is not covered with the PEBEIRO®/314114
on the sem conductor wafer 1 is renoved by the
chem cal action of the fluorine radicals and the
physi cal action of the accelerated ions. Then, by
form ng dicing grooves |Ic passing through the entire
2 t bnckwesshof thhe sefmiicondietoprwadébipk , l1thedivided into
sem conductor wafer 1 is divided into sem conductor

ircdi P dud 1eache ©& sWhreh ey tt €8 poBdp 1he eah dmdi vildiak table
sem conduct or devi ce. Subsequently a back face

29r hAdi RGh St AR IS exeei edh £SEm i cHBBRIME @8 shaWk i Dd are
Fig. 5, the protective tape2 on which the

mé&%ﬁ%%%tyrrsﬁb%d dy i yi %qxicm@ | ndiaV Al s pi 68T the
are pasted 1s placed on a chuck tab e 25 and the masks

SénPBOhg%by 5'}0&{19 ctpg £hL %fﬂear’ﬁ @ﬁ@@l’?f&!{}’less about

renove a grln I'ng head 26 so

5 SOt 58/ 5P I TR7 & Ve heoBEMCORGEL O Sc B T & 15°
gﬁhﬁ9g§§§83&}#§§% ?ggéVétgbgﬁgde%Ef%e uﬁﬁegﬁﬁgcga%%ged
e gemeonduetor hips, 10, Nt 2 SiEgss Teliel o cne
Sggg@gggﬁg&ﬂgélgg?%mjagg le (ST6) . A s shown

Next a stress relief operation to remove the damaged
layers on the mechanical grinded face le (ST6). As shown
in Fig. 6, after the back face grinding to remove the
masks, the semiconductor chips 1d, as being pasted on
the protective tape 2, are accommodated in the dry etching
apparatus 10 again, and a plasma etching by fluorine gas
is conducted on the damaged layers le. As a result, as
shown in Fig. 2E, the damaged layers le remained on the
upper face of the semiconductor chips 1d after removing
the masks are removed, and the semiconductor chips 1d
are thinned by about 50pm.

Namely, in the stress relief operation, by
conducting plasma etching on the back faces of the
semiconductor chips 1d from which the masks 3 are removed,

the damaged layers formed on these back faces are removed.

Incidentally in this damaged layer removing step, instead
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in Fig. 6 , after the back face grinding to renove the
masks, the sem conductor chips Id, as being pasted on

WO b@7/00738&Cct i ve tape 2 , are acconmodat ed in tPET/air2p06/314114
et chi ng apparatus 10 again, and a plasma etching by
fluorine gas is conducted on the damaged | ayers le. A
s aresult, as shown in Fig. 2E, the damaged | ayers le
remai ned on the upper face of the sem conductor chips

o f dc ah ek trienvib hg shlae ertastksn g eottéraw etk tlhAodst Beich as dry
sem conductor chips Id are thinned by about 50 m.

pdNamehyng n thenstdL£sspobealiisii ngeaald afe tb et GONEYCEItRY may
pl asma etching on the back faces of the senm conductor

b &R AsahE tkiom whiglvihe Bgskei iarie § ey ednd B8y etching
damaged | ayers fornmed on these back Taces are renoved.

appadentahloywihn érh'c%&%@%dtﬂléyﬂagﬁ%‘)éﬂ@g_rﬁt eFEhe stress

i nst eadof conducting plasma etching, other

réfggfa%éﬂxb@9§ég@d¥he&hﬁggﬁ% ﬂ“ﬁﬁé?%@%lt? ¥§Eﬁt cost.

etching etc e conduct Howev er by u

t he S ngﬁFt h'?%]%ﬂggiﬁélle OtH%‘gE%SEQQ%%Rﬁa ape is

pl asmna d|C|ng, stress r perfor
ant . cost er that

o8 Ry LT oe LTSk ebarsl™ (el 48 ene

shown in F F, th sem congduct or s Id, as b
sSHLCER i ERE SroPec fech Pape B9, 047 QﬁsF@Pr%Hogc? ive
gégl%%sgigztrgg%%égked to a dicing sheet 4 that is
expanded by a wafer ring 5. Then, the semiconductor
chips 1d, as being pasted on the dicing sheet 4, the
protective tape 2 1s reledsed from the divided
semiconductor chips 1d. As a result, the semiconductor
chips 1d are in a state as being held by the dicing sheet
4, facing the semiconductor device forming face 1la
upward.

As described above, in the method of manufacturing
the semiconductor chips according to the embodiment of
the invention, the masks formed on the semiconductor
wafer for plasma dicing are removed by mechanical
grinding. By this feature, it is possible to prevent
generation of reaction products that must be produced
inevitably when removing the masks by plasma ashing.

Therefore, reaction products should not be accumulated

in the plasma processing apparatus so that the dicing

10
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expanded by a wafer ring 5 . Then, the sem conductor
chips 1d, as being pasted on the dicing sheet 4 , the
w@r@rmessye tape 2 is released fromthe di vi dePICT/JP2006/314114
sem conductor chips Id. As a result, the
sem conductor chips Id are in a state as being held by
the dicing sheet 4 , facing the sem conductor device
formng face la upward. A s descri bed above, in the
caetihedp efr frarut acltiftihrg: t heagefmepnriduel Ot yChliqiSerioration
according to the enbodi nent of the invention, the
du@sks frerdrede eamune isedi serdudgs waf er for plasna
di cing are renoved b y nechanical grinding. By this
feature, it is possible to prevent generation of
reacti on products that nust b e produced inevitably

‘:“M@@@Tk%@ﬁyuﬁgPLE%Pﬁﬁ§%FT?y pl asma ashi ng. Therefore,

reaction.products should not be accunulated in the

p! aS%eD“?rFeet?%&Hg S‘Ep%éhﬂ%asc[otlmﬁgi‘gg he dl Cis.'é‘%&?&‘oﬁ‘éuoctor

performed w thout causing qua erioration due 't
the accunul ated particles. . STRI AL APPL| CAB| LI TY
aihEeRE: itk O Sl b hPRn g T ReR B ohiulor diceh Eag eous

..according,to the,invention is an advantageo in that
D RERR 11 A oot BATEonOB & worRUUS ERGe R RO t jotsing
deterioration due to the ac%unglated articles _
quality deterioration due to the accumulated particles
by preventing generation of reaction products when
removing the masks, and therefore applicable in a field
of manufacturing semiconductor chips by dicing

individual semiconductor devices from a semiconductor

wafer in which the semiconductor devices are formed.

1t
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by preventing generation of reaction products when
renovi ng the masks, and therefore applicable in a

wo c@7@07383 manuf act uri ng sem conduct or chi ps byPdi/ar200p/314114
i ndi vi dual sem conductor devices froma sem conduct or
wafer in which the sem conductor devices are
formed. CLAIM5S 1 . A nethod of nmanufacturing
sem conduct or chi ps by dicing individual seni conductor
devi ces froma sem conducCbAIWaf er in which the
sem conduct or devices are fornmed respectively in
plural areas partitioned by street |ines, conprising
the steps of: a protective tape pasting step of

1 past imngnatpoat et iventdpe teapabl & ofi behag@st edhips by
of f, on a sem conductor device form ng face of a

dﬁ@ﬂh@ondﬂﬁﬁﬁﬁKMﬁﬁgﬂ, as bagk Jratecgbindi AgvSt@Ps of From 2
grinding a back face opposite to the face of the

s SROTECARAUCE OF WalRlr o With SBht he PTOLREELYRIYAPS Jevices
pasted so as to thin the sem conductor wafer; a mask

af@rfbg&éﬁe¥é%%eE%'Ué@yn§ﬁkgl%@gﬁ'Qgeggeygfﬁfkloned by

areas on the ck face of the sem conducto

sefLee hadackobage arindi g stepipg glasm dicing

step o semcC uct

a protective tape pasting step of pasting a
protective tape, capable of being peeled off, on a
semiconductor device forming face of a semiconductor
wafer;

a back face grinding step of grinding a back face
opposite to the face of the semiconductor wafer on which
the protective tape 1s pasted so as to thin the
semiconductor wafer;

a mask forming step of forming masks covering the
plural areas on the back face of the semiconductor wafer
after the back face grinding step;

a plasma dicing step of dicing the semiconductor
wafer into plural semiconductor chips each of which
corresponds to an individual semiconductor device by
generating plasma from a side of the semiconductor wafer
on which the masks are formed to remove a portion of the
semiconductor wafer which is not covered with the masks;

a mask removing step of removing the masks by

12
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wafer into plural sem conductor chips each of which
corresponds to an individual sem conductor device by
w@eonenenssg pl asma froma side of the sem condeCt/ar2006/314114
waf er on which the masks are fornmed to renove a
portion of the sem conductor wafer which is not
covered with the masks; a mask renoving step of
renmovi ng the nmasks bygrindi ng the back face on which
gt hadissk & har bafad fed abtrewhtieh fihasma sdi < iange Soemed after
damaged | ayer renoving step of renoving damaged | ayers
ther pechsoma t e chack daep;in the mask renoving step; and
a tape releasing step of releasing the protective tape
fromd healhged seyepnduabari i P8ep2of Aemoving damaged
manuf act uri ng nethod of sem conductor devices
1a¢eeidiFRG ity ditAd bavker££8 1hecWanRgsd FaneksSing step;
formed on the back face are renoved by plasma et ching
ahf the damaged | ayer renoving step

a tape releasing step of releasing the protective

tape from the diced semiconductor chips.

2. A manufacturing method of semiconductor devices
according to claim 1, wherein the damaged layers formed
on the back face are removed by plasma etching in the

damaged layer removing step.
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