DESCRI PTI ON  MANUFACTURI NG METHOD OF SEM CONDUCTOR DEVI CES 5 BACKGROUND ART
This invention relates to a manufacturing nmethod of sem conductor chips by
di ci ng individual sem conductor devices froma sem conductor wafer in which
t he sem conduct or devices are fornmed. 10 The sem conductor chi ps nounted on
boards in electronic devices or the |ike are manufactured by dicing

sem conduct or devices into individual pieces froma wafer state in which
circuit patterns are formed. Acconpanying the increase in difficulty to
handl e 15 sem conductor devices in gewaferestatve due to downsizing in

t hi ckness of the sem conductor devices, there has been applied in recent
years, a plasma dicing where dicing to divide a sem conductor wafer into

i ndi vi dual sem conductor chips is conducted by plasma etching (see, 20 for

exarpl e, JP- A-2004; 172364 PUOLI Galhoa), cThe: pLASTE Ol ehg: | 5RETLOLTed by

conducting a p ching rn"a's e That € sentcon
masked with masks of resist filns other than street |ines which shows
dividing positions in grid patterns, 25 so that the sem conductor wafer is

cut along street lines. 1
5 BACKGROUND ART

This invention relates to a manufacturing method
of semiconductor chips by dicing individual
semiconductor devices froma semiconductor wafer in which
the semiconductor devices are formed.

10 The semiconductor chips mounted on becards in
electronic devices or the like are manufactured by dicing
semiconductor devices into individual pieces froma wafer
state in which circuit patterns are formed.
Accompanying the increase in difficulty to handle

15 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 inteo individual
semiconductor chips is conducted by plasma etching (see,

20 for example, JP-R-2004-172364 Publicatiocon}.

The plasma dicing 1is 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,
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so that the semiconducteor wafer is cut along street lines.



After dicing, in order to renove nmasks, a plasma ashing to renove the nmasks
is conducted in the sane plasma processing apparatus to conduct the plasna
dicing in the conventional art of JP-A-2004-172364 Publication. 5 However,
in the plasma ashing, reaction products generated in renoving the masks are
scattered into particles and accunul ated inside of the plasma processing
apparatus. Accordingly, in case that dicing process and ashing process are
repeatedly executed in the sane plasma 10 processing apparatus, quality

deteri oratipp: gRYy d%iﬁgys% idy Qe §ING &I 0GRS H MRSt 0 CoNt AR RALi AN 0f the

sem conductor wafer with the particles accunulated in thée plasm proceSsing

apparatus. J1p DSiAOBURE, OF JLE NVERTI G, Aics. d dvent | o dhas feeniade, Ln
vi ew of the above ~circunstancés, and an object of the Tnvention s 1o
provi de a manufacturing nethod of sem_con uc%o hchi s _in which the di.cing
Ran be condic? 66 St 1 RBUTEBAIST hg St RE 56 THUT Tt 5" GePart BPa: flof dué 18 s
accunul ated particles. _The above object[ﬂgf been achi eved by a nethod of
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devi ces froma sem conductor wafer inwhich the sem conductor devices are

formed Pespecti velgWeN 25, pliir fihar Bd< 598 t pEiloned, byr s2 egdon jpegducts
conprising the

generated in removing the masks are scattered into

particles and accumulated inside of theplasma processing

apparatus. Accordingly, in case that dicing process and

ashing process are repeatedly executed in the same plasma

10 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.

15 DISCLOSURE OF THE INVENTIOCN
This invention has been made in view of the above
circumstances, and an object of the inventicn 1is to
provide a manufacturing method of semiconductor chips
in which the dicing can be conducted without causing the
20 qguality detericration due to the accumulated particles.
The above object has been achieved by & method of
manufacturing semiconductor chips by dicing individual
semiconductor devices froma semiconductor wafer in which
the semiconductor devices are formed respectively in

20 plural areas partitioned by street lines, comprising the
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2 steps of: a protective tape pasting step of pasting a protective tape,
capabl e of being peeled off, on a sem conductor device form ng face of a
sem conductor 5 wafer; a back face grinding step of grinding a back face
opposite to the face of the sem conductor wafer on which the protective
tape is pasted so as to thin the sem conductor wafer; 10 a mask form ng
step of form ng nmasks covering the plural areas on the back face of the

sem conductor wafer after the back face grinding step; a plasma dicing step
of dicing the, semgonductor wafer into plural sem conductor chips each of
whi ch 15 corresponds to an individual sem conductor device by generating

pl asma froma si _dae OFE)Ifé?%ecstemgpn% teorﬁ\g\%\gr.n n ¥\/@i %h tg'ufa n@glésciaﬂgv\;%)rned

to renmove a portion ser conduct er’whi ¢hi“1 s not tovered h

t he nmasks; a nmsk .renoving step of repoving the masks b 0 gri_ndi ng the
back face & WhFEHT 1He rﬁgiigfarpgafpcﬁthgg afterPEtRg ppgéae icﬁgﬁé'stB A

damaged | ayer renoving step _of renoving damaged |ayers forned on the back
faceirlth@@%ﬁ?OHQ%QFﬁfs@éﬁﬁce forming Tace of a semiconductor

5 wafer;

a back face grinding step of grinding a back face
opposite to the face of the semiconductor wafer on which
the protective tape 1is pasted so0 as to thin the
semiceonductor wafer;

10 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

15 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

20 grinding the back face onwhich the masks are formed after
the plasma dicing step;

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

and

o
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a tape releasing step of releasing the protective



and 25 a tape releasing step of releasing the protective 3 tape fromthe

di ced sem conduct or chips. According to the present invention, by renoving
the masks for plasna dicing using nechanical grinding, generation of
reaction products is prevented when 5 renoving the nasks, so that the dicing
can be conducted w thout causing quality deterioration due to the

accunul ated particles. BRI EF DESCRI PTION OF THE DRAWNGS 10 Fig. 1 is a flow
chart showi ng a manufacturing method of sem conductor chips according to

one preferrege efbodi nent ofi dd@ presendnidnvendroahippgs. 2A to 2F are
expl anatory figures showng a process of the manufacturing nethod of the

seni conductor 15 Chi pg jafe A dithe - & enenbodideat of, e MRSy the
invention. Fig. 3 is an explanatory figure showi ng a process of the

manuf act ur g, Bt o 0f St pem ondueY O ohh B waesarl Bd 1 0 4 heq anbadi ment

of the present 1nven 4 1s an explanatory figure show ng
process of the nuf act uci n net$o of e m _conduct or c¢hi accqordi ng
to the enbgtﬁ%ﬂg%d‘fmfheoﬁreggﬁtc ln(\grelnt é:%dﬁ%ts e preverpéed wien

5 removing the masks, so that the dicing can be conducted

without causing gquality deterioration due to the

accumulated particles.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 1s 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

15 chips according to the embodiment of the present
invention.

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

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

Fig. 5 is an explanatory figure showing a process

of the manufacturing method of the semiconductor chips
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according to the embodiment of the present invention.



Fig. 5 is an explanatory figure show ng a process of the manufacturing

nmet hod of the sem conductor chips 25 according to the enbodi nent of the
present
t he manufacturing nmethod of the sem conductor chips according to the

enbodi mrent of the present invention. 5 BEST MODE FOR CARRYI NG OQUT THE
| NVENTI ON A preferred enbodi nent of the present invention wll now be
described in detail with reference to the drawings. Fig. 1 is a flow chart

showi ng a manuf agtius i ng inetdode b 1$e08 eorduct DL PshaREe i ATpHQ s

preferred 10 enbodi nent of the present invention. Figs. 2Ato 2F, 3, 4, 5

invention. 11 Fig. 6 is an explanatory figure show ng a process

and 6 are explanat Qiyh f Fgeresr SHgWRG:  ba BroGass seh thentmve a¢t Wihings
nmet hod of the sem conductor chipsS according to the enbodi ment of the

present | mé%é)?ﬁ:i f%ror itﬂget gmlﬂcgéilélénadqd%éz'g‘.tt}%ﬂzgretéqgnggqq{\?gk%rii&g 15

net hod of the sem conductors w

escri manu

is performed by dicing individual sem conductor devices froma
sem conductor wafer in which the sem conductor devices are forned

respectively i

thero i% fEESHTyMBRE (FOR & R

for

pl_ural areas gartitioned by street lines. 20 In Fig. 1,

protection at
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A preferred embodiment of the present invention
will now be described in detail with reference to 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, 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.

Referring to Figs. 1 and 2A to 2F, the manufacturing
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 i1s pasted on a semiconductor wafer
(ST1). Namely, as shewn in Fig. 2A, a protective tape
2 that is capable of being peeled off is passed on a

semiconductor device forming face 1la of a semiconductor
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cturing nmet hod

t &G VRV Tt d5E pANVERNYT 508p in which a tape
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mechani cal grinding is pasted on a sem conductor wafer (ST1l). Nanmely, as
shown in Fig. 2A, a protective tape 2 that is capable of being peeled off
is passed on a 25 sem conductor device formng face la of a sem conductor 5
waf er 1. Subsequently, a back face grinding step is executed (ST2). Nanely,
as shown in Fig. 3, the sem conductor wafer 1 is placed on a chuck table 6
in a posture that the side of protective tape 2 is located 5 on the | ower
face. Then a side of the back face of the sem conductor wafer 1 on which

the protecqnfextape 2 $8bspaghed tilsy reehavheal | §agei nged nbyiaggrd m@ipng shead
7 so that the sem conductor wafer 1 is thinned. As a result, the

sem conductQl Wat e 1 (Wt eh had pgahbicknesss abonb w0 430 nrogiginal lypd s
t hi nned t hi ckness t (about 60 m as shown in Fig. 2B. Next, a mask fornlng

step | s exeeelohald) e DRMRIYe c p 2l O 1 BY ahf%!?n‘é%ce . O PO Shep, @ esi st

filmhaving a I ckness about - on the nechanical l'y
grinded face_by resin fi stin or eS|n icati,on spl coating or
the like. &P ‘tﬁﬁﬁttgvithgﬁegfs ?llﬁfﬁk gk&of?é%%gﬁd ?88& nes
partltlonlng i_ndi vi dual sem conduct or chlré%3 rennv nethod %%Fh as

a phot @ | i PRodrsphyOuRE 15REF -pr ddEssi AgS ot the b $Ce oF ¢

semiconductor wafer 1 on which the protective tape 2 is
pasted i1s mechanically grinded by a grinding head 7 so
that the semiconductor wafer 1 is thinned. 2As a result,
the semiconductor wafer 1 which had a thickness about
10 750 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
a thickness about 5-20um 1is formed on the mechanically
15 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.
200 As a result, as shown in Fig. 2C, masks for plasma dicing,
namely masks 3 partitioned by street lines 3a are formed

cn the back face of the semicenductor wafer 1.
Subseguently, a plasma dicing step 1is executed

(ST4). Fig. 4 shows a ccnstruction of a dry etching

M)
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apparatus 10 served in the plasma dicing step. In Fig.



20 As a result, as shown in Fig. 2C, masks for plasma dicing, nanely masks
3 partitioned by street lines 3a are forned on the back face of the

sem conductor wafer 1. Subsequently, a plasna dicing step is executed
(ST4). Fig. 4 shows a construction of a dry etching 25 apparatus 10 served
in the plasma dicing step. In Fig. 6 4, inside of a vacuum chanber 11,
there is provided a processing room 12 conducting plasma processi ng under
reduced pressure condition. By driving a vacuum evacuation device 15, the

inside of uhe PreGRSSi G 1:000% B uldn CAN sk Lecanpr essed dipi kO A PLEITW €
under which plasma processing is perforned. A high frequency el ectrode 13

and a shovey, gl getriade %o%emr%wsqc%qmﬁ&t%qa@ﬁgi %ﬁéwes%oim@eﬁ%eeﬂch

ot her inside of the processing room 12. e upper ‘face of th

frequency el ectrode 13, 10 the sem.c uctor wa 1.that. is the ohject of
the pr ocessi %Cieéjeplpa%%asiunr% pgrsghﬁjﬁ‘gg%ﬁét' thegg{ ded% Cz}tlﬁqt-:g p?ot ‘e’@tcﬁl mtape

2 is located on the | ower face and e .side.of the masks 3 is | ocated on
Che uppor FHACUTIG B GRePr e oy EGeribbe 2501 Tl Sob F Pedl§ 5 ngh room

connected to a higghfrequency power source 16. The shower electrode 14 is
grounde?d wiltth C@ ylsuRE TR PSS DAC UB. B @LiSF AY HhETHI YR YW bgleRey Svher

source 16, high
processing is performed. A high frequency electrode 13

and a shower electrode 14 are provided so as to vertically
oppose to each other inside of the processing room 12.
On the upper face of the high frequency electrode 13,
10 the semiconductor wafer 1 that is the object of the
processing is placed in a pecsture that the side of the
protective tape 2 is located on the lower face and the
side of the masks 3 is located on the upper face.
The high frequency electrode 13 is electrically
15 connected to a high frequency power source 16. The
shower electrode 14 is grounded with a grcunding portion
18. By driving the high frequency power scurce 16, high
frequency veltage is applied between the high frequency
electrode 13 and the shower electrode 14. Plural gas
20 ejection ports 1l4da are formed on the lower face of the
shower electrode 14. The gas ejection ports ld4a are
connected to a gas supply porticn 17 which supplies
fluorine gases for plasma processing.
At the plasma processing, the semiconductor wafer

256 1 i1s placed on the high frequency electrode 13. Then,
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frequency voltage is applied between the high frequency electrode 13 and
the shower electrode 14. Plural gas 20 ejection ports 14a are forned on the
| ower face of the shower electrode 14. The gas ejection ports 14a are
connected to a gas supply portion 17 which supplies fluorine gases for

pl asma processing. At the plasma processing, the sem conductor wafer 25 1
is placed on the high frequency el ectrode 13. Then, a fluorine gas for
generating plasma (in this enbodinment, a mxed gas in which sulfur

hexaf | uori def (Sb&)ihe daxeflorwyéhehel t Umggas )k dsa bl Dwn: h o st bekseid sendyct or
wafer 1 in the processing room 12 while the processing room12 5 is

evacuat ed hnpMacd@nyRy tihe WwacesuMAvacyat helk deviceri da. (gr Hhi ssshakeq the
hi gh frequency voltage is applied between the high frequency el ectrode 13

and the Sh@"ﬁh kﬁgﬁﬁt&[‘?d 2t} ifS B1besHldo Eh‘éoréé‘xﬁirc%%&&lcgo%ﬂdwé‘r?%% are
generated tromthe fluortne gas by plasma generation, and the plasma
dicing is Eerf r med %%:a ch%niggl ac quﬂlo etQﬁéfluog ne radical s anﬂ a
physi cal a £ on' of PERE € Aagcdi%rat 8d irdns” Mt n ot her Ror S?SB§Jﬁ%nE?8Pi & t he
plasma of the fluorine gas to the sem caonductor wafer 1, fromthe upper 15
side, a5 shéwFYHCERF SBD Dt & PAPE OF (1S sV A& IR RIS SR FRAN i SeNdCe
covered with the masks 3 on the , i

15. In this state, the high frequency voltage is applied

between the high frequency electrode 13 and the shower
electrode 14. As a result, fluorine radicals and ions
are generated from the fluorine gas by plasma generaticn,
10 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
15 side, as shown in Fig. 3D, the part of the street lines
3a that 1s 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 1ic
20 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.
Subseguently a back face grinding step is executed

25 (ST5). WNamely as shown in Fig. 5, the protective tape



sem conductor wafer 1 is renoved by the chem cal action of the fluorine
radi cal s and the physical action of the accelerated ions. Then, by formng
di ci ng grooves | c 20 passing through the entire thickness of the

sem conductor wafer 1, the sem conductor wafer 1 is divided into

sem conductor chips |d each of which corresponds to an i ndividual

sem conduct or device. Subsequently a back face grinding step is executed 25
(ST5). Nanely as shown in Fig. 5, the protective tape 8 2 on which the

seni conducporoghivpsi ke dicvieded einit @0 nicidi ¥bduat hpiaces Ar @ pasted i $nplaced
on a chuck table 25 and the masks 3 on the sem conductor chips Id are

nechani cal Ly eypued ibY, fie JEiNUNY 91236 26 50 LhaleddieoR sephaanductes cchi ps

| d are forne ave thickness about 55g m ‘At this ti

semi conductar chips |d fre plsq giinded partialiv,along withothe gasks 3

so that damage | ayers 1€ ‘are™f orme e ‘upper tace o

sem conduct or _chips |l.d. 10 Next tress relief operatjion_to renove the
danmged | BEEFEBhCoel Yot Rl Lo DV Ak FRCG 1S (8RS 26 ASOSHGMC A o
6, after the back face grinding to renove the nmasks, the sem conduct or
chi ps 1°d, 88" Pgopasteld oRlPthe dorstetfitvee fdpe P2 varkhacddnmbdatealitn t he
dry etching

S5um. At this time, the semiconductor chips 1d are also

grinded partially along with the masks 3, so that damaged
layers 1le are formed 1in the upper face of the
semiconductor chips 1d.

10 Next a stress relief operation to remove the damaged
lJayers on the mechanical grinded face le (ST6). As shown
in Fig. 6, after the back face grinding tc remove the
masks, the semiconductor chips 1d, as being pasted on
the protective tape 2, are accommodated in the dry etching

15 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 semicenductor chips 1d after removing
the masks are removed, and the semiconductor chips 1d

20 are thinned by about 50um.

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

the damaged layers formed on these back faces are removed.
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Incidentally in this damaged layer removing step, instead



15 apparatus 10 again, and a plasma etching by fluorine gas is conducted on
the damaged |l ayers le. As a result, as shown in Fig. 2E, the damaged | ayers
|l e remai ned on the upper face of the sem conductor chips Id after renoving
t he masks are renoved, and the sem conductor chips Id 20 are thinned by
about 50p m Nanely, in the stress relief operation, by conducting plasm
etching on the back faces of the sem conductor chips Id fromwhich the
masks 3 are renoved, the damaged |ayers forned on these back faces are

renmoved. 2% nebdeniat L wgi b ltddsa damagecnh bayerc HeAoMEeRG sd €Ps nidisteadir 9 of
conducting plasma etching, other nmethods such as dry polishing, chem cal

polishing andh wet, 16 ghi nth &hecrBY pHE icoNdNgt ethg Hyweves¢ By 44 i bitzd ngs { he
sanme dry etching apparatus 10 which conducts the plasma dicing, the stress

5 relief c periarged %Ewekn%gﬁtwépﬂ%%)ﬁ‘?%a grhel by ing

rel easing o e protective tape is ecut e y as s own 1n F
2F, the senlcond ct or. chi d n as d on rotectiv

are transf&l?%a tgcusdlgi n%l% 511‘} % g?lg o 8>§6naandield:g tn Ftﬁ%%)
Then, the senjconductor. chips Id ‘f %H%Lﬁasted on the d|C|ng sheet 4
the protectdvéctage®? P& P AT i viRegeasing pla cost

After that, releasing of the protective tape is
executed (ST7). Namely as shown in Fig. 2F, the
semiconductor chips 1d, as being pasted on the protective
tape 2, are transferred to a dicing sheet 4 that 1is

10 expanded by a wafer ring 5. Then, the semiconductor
chips 1d, as being pasted on the dicing sheet 4, the
protective tape 2 1s released from the divided
semiconductor chips 1d. As a result, the semiconductor
chips 1d are in a state as being held by the dicing sheet

15 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

20 wafer for plasma dicing are removed by mechanical
grinding. By this feature, 1t 1is 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 sc that the dicing

o
i}

10



sem conductor chips |d. As a result, the sem conductor <chips |Id are in a
state as being held by the dicing sheet 15 4, facing the sem conduct or
device form ng face la upward. As described above, in the nethod of

manuf acturing the sem conductor chips according to the enbodi nent of the
i nvention, the masks formed on the sem conductor 20 wafer for plasma dicing
are renoved by nechanical grinding. By this feature, it is possible to
prevent generation of reaction products that must be produced inevitably

when renmoving e PRES BieBl asMBhashi RGus TheY &f 08 &4 theasd Lar U pdUaLS,
shoul d not be accumul ated 25 in the plasma processing apparatus so that the

dicing 10 rfo | 1 houly singqual ity deterioration due to
t he accunuﬁgggdpga??fil%géqfﬁPLST%IAEﬂﬁPPL%CAB LITY 5 The net hod of

manuf acturi ng the sem conductor devices according to the invention is an
advantageous in that the dicing can be conducted w thout causing quality

deterioration due the_accu articles by preventing generation of
reaction pFSHU%%ER&ﬁ%h<&BPPJ§§§$ﬁg%3' masks, and therefore applicable in a

field of manufacturing sem conductor chips by,dicin%1 ,
5 The method of manufacturing the semiconductor

devices according to the invention is an advantageous
in that the dicing can be conducted without causing
gquality deterioration due to the accumulated particles
by preventing generation of reaction products when
10 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.
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i ndi vi dual sem conductor devices froma sem conductor wafer in which the
sem conduct or devices are forned. 11 CLAIMS 1. A nethod of manufacturing
sem conductor chips by dicing individual sem conductor devices froma 5

sem conductor wafer in which the sem conductor devices are forned
respectively in plural areas partitioned by street lines, conprising the
steps of: a protective tape pasting step of pasting a protective tape,
capabl e of being peeled off, on a 10 sem conductor device formng face of a
sem conductor wafer; a back face grindimgustep of grinding a back face
opposite to the face of the sem conductor wafer on which the protective
tape is pasted so as to thin the 15 sem conductor wafer; a mask form ng
step of form ng nmasks covering the plural areas on the back face of the

sem conductor wafer e I .Gl step
of dicing ?he se%%congé%ggfgg q¥f£8?§f%' ur%%“i%ﬁ?%%ﬁ%ﬁé?igﬁégng ach
of which carresponds_ta an gOV|duaI sem gﬁggg%torddeVI 8 fqgﬂgraagng

pl asma frofitd Shde o%nfjﬁevjngl nd ot eVic

5 semiconductor wafer in which the semiconductor devices

]

are formed respectively in plural areas partitioned by
street lines, comprising the steps of:

a protective tape pasting step of pasting a
protective tape, capable of being peeled off, on a

10 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

15 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

20 wafer into plural semiconducteor 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:;

25 a mask removing step of remcving the masks by



on which the nmasks are fornmed to renove a portion of the sem conductor
wafer which is not covered with the nasks; 25 a nask renoving step of
renoving the masks by 12 grinding the back face on which the masks are
formed after the plasma dicing step; a damaged | ayer renoving step of
renovi ng damaged |ayers fornmed on the back face in the mask renoving step;
5 and a tape releasing step of releasing the protective tape fromthe diced
sem conductor chips. 2. A manufacturing nmethod of sem conductor devices 10

accordi ng g(}lci{@iﬂ‘glth‘@%ra%]@ fidhee damgedc haygesmbani®ed r O 4 PRebagk tfearce
are renoved by plasma etching in the danmaged |ayer renoving step. 13
the plasma dicing step;
a damaged layer removing step of removing damaged
layers formed on the back face in the mask removing step;
5 and

a tape releasing step of releasing the protective

tape from the diced semiconductor chips.

2. A manufacturing method of semiconductor devices
10 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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