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DESCRI PTI ON MANUFACTURI NG METHOD FOR SEM CONDUCTCR
CH PS AND SEM CONDUCTOR WAFER Techni cal Field The

w@er@smeni72s nvention relates to a sem conduct or maf/@P2006/300409

where sem conductor devices arranged in a plurality of
devi ce-formati on-regi ons defined by dividing regions
and a TEG pl aced in the dividiﬁg regions are forned
and to a manufacturing nethod for sem conductor chips
each of that includes the sem conductor device

i ndi vidualized fromthe sem conductor wafer by

i ndi vi dual |y dividing t hePHeYREBESPNRti on- regions

al ong the dividing regions . Background Art
Conventional Iy, various nmethods for manufacturing a

plurality of sem conductor chips a%ﬂdividin such a
sem condPLBHFAGEER I a WEE BEdh Ep@?o "M N CHEPS

nmet hod for collectively form ng sem conductor devices

inaplurality of dé¥WPcEEMSERNPUBAOReHiPERE provi ded on

a wafer of single-crystal silicon or the like,

mechanically cutting (i.e., by dicing) the wafer al ong

di vi di ng regi ons | ocated between adjacent

d&eictwitelnBtiedd- r egi ons and manufacturing

sem conduct or chips by individualizing the '

devi cef or mafThenpregicorts dirsrdaicwn Mlabsertoi g sl cpnductor

waf er, an eval uation device (test device) that is .

cablfed awhHEEG oembcdedtcEdbendaviGesumrranged in a plurality
of device-formation-regions defined by dividing regions and
a TEG placed in the dividing regions are formed and to a
manufacturing method for semiconductor chips each of that
includes the semiconductor device individualized from the
semiconductor wafer by individually dividing the device-

formation-regions along the dividing regions.

Background Art

Conventionally, various}methods for manufacturing
a plurality of semiconductor chips by dividing such a
semiconductor wafer have been known. For example, a method
for collectively forming semiconductor devices 1in a
plurality of device-~formation-regions provided on a wafer
of single-crystal silicon or the like, mechanically cutting
(1.e., by dicing) the wafer along dividing regions located
between adjacent device-formation-regions and manufacturing

semiconductor chips by individualizing the device-
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is formed in the dividing regions. In various
processes of the sem conductor chip manufacturing

WEe@em3F25t he actual device characteristics arBCT/JP2006/300409

noni tored by investigating various characteristics by

means of the thus-forned TEG reover, it is often

the case where such a TEGis f6rned of a material that
contai ns various kinds of metals and inorganic

subst ances besides silicon and silicon oxide that are
generally the princjpal nmaterials of the wafer.

VEP BB EFONTHRIF P Fretd TE®Wecones unnecessary after the
various characteristics are _investigated, and the TEG .

i s rempved ¥ERRUVEF nglPosWhilci figVafRty hetstifel ption device
waf er dicing along the dividing regions. Althou E
sh??ﬁk&@%v¥%%kr%ﬂﬁﬁg%sd$a¥%%dd@vT%gng°¥e©i%ﬁshag BRERt Group,
pronoted to increase the nunber of seni conductor chips

obs af o @ berthewdieridbrotbeekpand t ke various processes of
devi ce-formation-regions in recent years, there is a

| the t sERGEoNUEEHATOVEREP t DM IR Wi nhePTEEL £8r mathonactual
region fromthe viewpoint of reliably carrying out , .
vaevbes efbarecterifbisar emdet s NTHdr@fast e, PY heinvestigating
di viding regions are narrowed by reducing a gap
beaweens t beardgbepbstion bY rRenFECIf bhemthbA-Fegned TEG-
and the edge portion of the dividing regions.On the

ot her hand,Mcheéppeng ot denerEi¢mgthingaeef mighentsugh a TEG
m crocrack of generating mnute cracks are easily
camsetbrmed nmpécta datemgadutthal wprdainsdevduiprg kinds of

metals and inorganic substances besides silicon and silicon
oxide that are generally the principal materials of the
wafer. Moreover, the formed TEG becomes unnecessary after
the various characteristics are investigated, and the TEG
is removed by cutting (or dicing) in the stage of wafer
dicing along the dividing regions.

Although shrinkage (narrowing) of the dividing
region has been promoted to increase the number of
semiconductor chips obtainable per a wafer or to expand the
device-formation-regions in recent years, there 1is a
limitation in narrowing the width of the TEG formation
region from the viewpoint of reliably carrying out various
electrical measurements. Therefore, the dividing regions
are narrowed by reducing a gap between the édge portion of
the TEG formation region and the edge portion of the

dividing regions.



10

15

20

25

waf er dicing, and therefore, it is necessary to carry
out the cutting by the blade in a position | ocated

w@pas7¥7edm t he devi ce-fornmati on-regi on by soneCTHERP0E#300409

Therefore, if the narrowi ng of the dividing regions as

descri bed above is pronoted, it is a case where the

TEG cannot conpletely be renoved by the cutting. If

the TEG partially remains unrenoved, short circuit or

the like occurs due to the contact of the TEGwth the

Wi ring pattern when the sem conductor chip is nDthed, Ut
and it is cBRAcéPRe@thREt NARE /probtRME ¢f r ggPETALING minute
failure mght occur. In order to suppress the ’
oEERERERER GIT { RECHPEBRENR Sar i9SHS IReiRddshaEep&dpcks are
considered as a _nmethod for renpving the TEG b

caﬁﬁih@,Cags@ﬂsayxﬂﬂPQQﬁsf@FréanﬁP§Fl@§p§ﬁéé% blade during
unexam ned patent publication No. 2002- 231659 and No.
2081260568100, s Anss Uit B L9 FRent Foi S| MISEETRT Y el sCarry out
plasma di cing using plasma etching has attracted
athentushiag dindd kiledegirech®vdidorloehkpd apart from
dividing (refer to, for exanple, Japanese unexani ned i
pahentepilserdatineis iNo - r2004on] I236BMe  dpgeser, Mhergfore, if
often the case where the TEGis fornmed ofvarious ,
mehal saandwiingr g&ntbesdbytidanes regicke @is| deswrakgd above 1s
silicon oxide. Accordingly, there is a problemthat

t peofiBEGedanridt icorpl eeebywbhereerhee By thenetckphgletely be
and remai ns unrenoved by the plasma dicing (e.qg.

plraspwedi chng Wsd ngubting. If the TEG partlélly remains
unremoved, short circuit or the like occurs due to the
contact of the TEG with the wiring pattern when the
semiconductor chip is mounted, and it is concerned that the
problem of circuit failure might occur.

In order to suppress the occurrence of the
problem, various methods have been considered as a method
for removing the TEG by cutting, as disclosed in, for
example, Japanese unexamined patent publication No. 2002-

231659 and No. 2001-60568.

Disclosure of Invention

In recent vyears, plasma dicing using plasma
etching has attracted attention as - a novel dicing
technology for wafer dividing (refer to, for example,
Japanese unexamined patent publication No. 2004-172365).

However, it is often the case where the TEG 1s formed of
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fluorine based plasma) that uses a gas for etching the
silicon based material. Therefore, it is considered to

wo eovowesehe TEG by etching by perform ng the epChirego6/300409

with the use gas type changed during the plasna

di cing. However, there is a problemthat tinme and

| abor for changing the gas typé of the etching are

needed in such a case, and the efficiency of the

sem conduct or chi p manufacturing process is hindered.

An object of the present inventign is to solve the,._.

abevEC e oBREABS aAB Ip ARATIR Y S el Hrughife silicon and
manuf acturing method and a sem conductor wafer agﬁble

oL HiGPui wFidewal ehceRrdhnghya FBELSs ¥or FePidRiGn that the
i ndi vi dual pieces of sem conductor_ chips by using )
pTE@n@aﬁn@tng?mE$@F@iﬁnb?yr?@ﬁﬁ9ﬁnﬁytEgeTEéCQﬁag and remains
further increasing the nunber of sem conductor chips ,
obnuemabee perthewaiesmar dégpraAdifgdt heplasma dicing using a
device-formation-regions. In order to achieve the )
abbverbbpedtasacherprement thaentises has I3 6K Glighying the
constitutions. According to a first aspect of the
psidénoni huenti vaterhadle i s provi ded a manufacturing

met hod for sem conductor chips conprising:formng a

sem conduct Bhede¥pte, i itedch asinsd@\sfnsst oferar pBpve the TEG by
regi ons defined by dividing regions and form ng a TEG
oetahtegt =y epenfogmoup/ tihe acTEGLpYaceridnt ther tisen, 9as type
the dividing regions being arranged so as to include

t hbRanged during the plasma dicing. However, there 1is a

problem that time and labor for changing the gas type of
the etching are needed in such a case, and the efficiency
of the semiconductor chip manufacturing process is hindered.

An object of the present invention is to solve
the above probiems and provide a semiconductor chip
manufacturing method and a semiconductor wafer capable of
dividing a wafer on which a TEG is formed into individual
pieces of semiconductor chips by using plasma dicing,
efficiently removing the TEG and further increasing the
number of semiconductor chips obtainable per a wafer or
expanding the device-formation-regions.

In order to achieve the above object, the present
invention has the following constitutions.

According to a first aspect of the present
invention, there is provided a manufacturing method for

semiconductor chips comprising:
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TEG pl acenment portion where the TEG is arranged and
regi onwi dt h- reduced portions whose region widths are

wore@e/0%3Tes | er than that of the TEG pl acenent pPCT/IR20065390409

a first surface of a sem conductor wafer; sticking a
protective sheet onto the first surface of the

sem conduct or wafer so that the sheet is brought in
contact with the TEG placing a mask on a second

- surface which is a surface | ocated opposite fromthe

first surface of the wafer s s to_define, the .

di vi di ng ré&ﬂﬁh%?gp%r$%W%ﬁ?ﬁékﬁ QredeY tHE nif o tReCt device-
second surface of _ the wafer in a state that the . ,
pforeet i o BeEkend sdet iRk tY ahtV i hERHalRI+ANP| ARggforming a
on, thereby portions corresponding to the dividiqg ,

r B onsrape tesfovebenemt ¢ HERUPHe 1 a TEG-placemert portion,
devi ce-formation-regions are divided into individua

seine copgtding cigPEche BRI WRFERNIRE (ResafhéC include the
i ndi vi dual i zed sem conductor device; and renoving a ,

r BR@T i agepen t i barbiok hehare, thii ERGr éfnphsaracethand region-
TEG pl acenent portion and is stuck to the protective
shbeth-redette@rrort honhewhe st eEegbensHédthpyapaenpfg smaller
off the protective sheet fromthe sem conductorchi ps
dikadedhby oife PiasHRGeptatement hepsbyorhen . a first surface
i ndi vi dual i zed sem conductor chips are manufactured.
Actoadsagitondusecondaéspect of the present invention,

there is provided the manufacturing nethod for .
sticking a protective sheet onto the first

surface of the semiconductor wafer so that the sheet is
brought in contact with the TEG;

placing a mask on a second surface which is a
surface located opposite from the first surface of the
wafer so as to define the dividing regions;

performing plasma etching on the second surface
of the wéfer in a state that the protective sheet is stuck
to and the mask is placed on, thereby portions
corresponding to the dividing regions are removed and then
the device-formation-regions are divided into individual
semiconductor chips each of which includes the
individualized semiconductor device; and

removing a remaining portion of the TEG, which
remains in the TEG-placement portion and is stuck to the
protective sheet, together with the protective sheet by

peeling off the protective sheet from the semiconductor
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the sem conductor chips as defined in the first
aspect, wherein in formng the sem conductor devices

war@etg2TEG, the dividing regions are arrangePCEHOP266/300409

to include the regi on-w dth-reduced portions that have
wi dths smaller than the width dinmension of the TEG and
the TEG pl acenent portion that "has a w dth di nensi on
greater than the wi dth di nension of the TEG According
to a third aspect of the present invention, there is
provi ded the manufacturing nmethod for

i ' tq$' b th
s&miedndddévdrdechi peYas et i nBU2FRAt het FFHRI as pddier ePY ©
wherein in formng the sem conductor devices ang thg
TRl vheuall V1 er ngcRegPRAYCE? e artRmgRES sBRRRGRCHREST -

TEG pl acenent portion is arranged adjacent to a % rner
porti on of RAeeCEGinEe-For mat iSGRIEYi GIFPSCAccOfdi hGet oPresent
a fourth aspect of the present invention, there is
piovenbion he thanef act UPFAY ARt hsBef slanH@cturing method for
sem conductor chips as defined in the first aspect,

whee eisentivondadtor f chinsi @% r dgfbpgdarig the first aspect,
rect angul arregi ons, the dividing regions include a

pvhaeakiry of first dividing regions for dividing

mut ual |y adj acent deviceformation- regions in a first
-direction amdfarpingatheysenicerdndtarviavhgepegnenshe TEG,
for dividing in a second direction .

the dividing regions are arranged so as to include the
region-width~reduced portions that have widths smaller than
the width dimension’ of the TEG and the TEG-placement
portion that has a width dimension greater than the width
dimension of the TEG.

According to a third aspect of the present
invention, there is provided the manufacturing method for
the semiconductor chips as defined in the first aspect,
wherein

in forming the semiconductor devices and the TEG,
the dividing regions are arranged so that the TEG-placement
portion is arranged adjacent to a corner portion of the
device-formation-regions.

According to a fourth aspect of the present
invention, there is provided the manufacturing method for
the semiconductor chips as defined in the first aspect,

wherein

the device-formation-regions are rectangular



10

15

20

25

perpendicular to the first direction as the
regi on-w dt hreduced portions, and the dividing regions

wae@earyzanged in a manner that the TEG pl acenmePCT/JP2006/300409

portion is formed by partially expanding w dths of the
first dividing regions and the7second di vi di ng regions
so that corner portions of the
devi ce-formation-regions facing an at |east one
intersection of the first dividing regions and the
second d|V|ding,re ions are set back 'nmaqu Ac ording :
t 5eBIPRF £ htRSpBeViBAnEhECHE8ENTT Forb [l by sOr first
provi ded the manufacturing method for the : ‘ ,
SRV ESHIIC I I Ds T88 d&F ThEHRPn Iiﬂh@l%lgxxt pAIGeENt device-
wherein the first dividing regions and the second .
dformR hOPeEPoRenAae il dtH HF nEASPER$OR AP er® thiprality of
the width dinension of the TEG and the TEG pl acenment ,
peecoahsdhuldingderIdrrendosnSigHehtit ttha %ﬁ%owgggﬁrectlon
di mension of the TEG According to a sixth aspect of ,
t herperdipulanvast e fhese PIrpchicdeds nghe reglon-width-
manuf acturing method for the seni conductor chips as .
deédneddiporheOﬁéurEmdaéﬁétvilWWQ#EQrﬁ¢ﬁ9QE§}®¥%céﬁ€ﬁPged in
portion is formed so that the corner portions of the
devi manier nethan- ridy ofEGavianenet | magridedt | g¢ formed by
become roughly curved convex surface portions, .
Apeotilahyyt expasliont hwidpest aff the prlaséntdividing regions
and the second dividing regions so that corner portions of
the device-formation-regions facing an at least one
intersection of the first dividing regions and the second
dividing regions are set back inward.

According to a fifth aspect of the present
invention, there is provided the manufacturing method for
the semiconductor chips as defined in the fourth aspect,
wherein

the first dividing regions and the second
dividing regions have width dimensions smaller than the
width dimension of the TEG, and the TEG-placement portions
have width dimensions greater than the width dimension of
the TEG.

According to a sixth aspect of the present
invention, there is provided the manufacturing method for

the semiconductor chips as defined in the fourth aspect,

wherein



10

15

20

25

invention, there is provided the manufacturing nethod
for the sem conductor chips as defined in the fourth

wa@gpentrizwherei n the TEG pl acenent portion i s POT/mE00d5300409

chanfering the corner portions of the

devi ce-formati on-regi ons facing the intersection.
According to an ei ghth aspect t he present
invention, there is provided a sen conductor wafer
conprising: a substrate that has a
circuit-formation-face on which aaflur

ality of
devi ce- f or tebPPoALGEHLETSTERF dPUT bt Py }Emﬁ§EFQQHSO that the

defining the device-formati on-regions are arranged;'a. h

pEaraeit Poott ioam edndda HewesecEerprt@FRILARS facing the

devi ce-formation-regions, respectively, and a TEG or .

t éstesberBAPgPEGEMepraBEl - yn CHTTEGp FRBEREN S UFdrRGEoROT ELoNS -

of the dividing regions, the dividing regions

i ncl udi ng t AGCPEGipPackPern FOMETIh aREPPEG oftf dille Present

reduced portions whose region widths are made small er

t hanehhabnof therTEG ppacEhdRt gdva itrhuleebising pethod for

ninth aspect of the presentinvention, there is

prbei dednidmndericondutpsr agaféefigedefinnddre nfppeth aspect,

ei ghth aspect, wherein the dividing regions are forned

s@hasetio i ncl ude the regi on-w dt h-reduced portions

t hat have wi dths small er .

the TEG-placement portion is formed by chamfering

the corner portions of the device-formation-regions facing
the intersection.

According to an eighth aspect of the present
invention, there ~ is provided a semiconductor wafer
comprising:

a substrate that has a circuit-formation-face on
which a plurality of device-formation-regions and dividing
regions for defining the device-formation-regions are
arranged;

a plurality of semiconductor devices placed in
the device-formation-regions, respectively; and

a TEG, or test element group, placed in a TEG-
placement portion of the dividing regions, the dividing
regions including the TEG-placement portion and region-
width-reduced portions whose region widths are made smaller

than that of the TEG-placement portion.

According to a ninth aspect of the present
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than the w dth di nension of the TEG and the

TEG pl acenent portion that has a wi dth di nension
wQ@e@anes72s han the wi dth di nension of the TEG PCT/or2daizpo409

to a tenth aspect of the present invention, there is

provi ded the sem conductor wafer as defined in the

ei ght h aspect, wherein the device-fornmation-regions

are rectangul ar regions, the dividing regions include

a plurality of first dividing regions for dividing

nmut ual | y adj acent deviceformtjon- regions in a first
&Wﬂﬁﬁﬁ%ﬁpan&hﬁﬁﬁLﬁ%lﬁﬁ?%#g%£cgﬁa ﬁ%ﬁ%ﬁ repongater as
for dividing in a second direction perpendicular to’
tHRfined 1 1y PRt FHHEE 3RS TRy WHENGR hr educed
portions, and the TEG pl acepent portion, in which ,
wi dths of tHeeff#etddnyi BPAFOPEgPERs fATTAhEIrDnEe 1nclude
di viding regions_are partiallélexpanded so that carner
pdre i bagier-vhdtheyederednROFGAONFe§idits HaltS ngl ah gt smaller
| east one intersection of the first dividinghre I ons
adrthn hehs e wdaldhdidiimeingg are g Bnshar EESerishckh ¢ nhgpgplacement
According to the aspects of the present invention,by i
-prenf et Ghibhg hast Fodvidkh sdiieppdert o egiisgs Hypn the width
di viding a sem conductor wafer where a TEG is forned
i imvs thmgoF eghenB8EE nt o i ndi vi dual pieces in the
respective devicefornmation- regions along the dividing
regi ons, byAtoeniligy to a tenth aspect of the present
invention, there is provided the semiconductor wafer as
defined in the eighth aspect, wherein

the device-formation-regions are rectangular
regions,

the dividing regions include a plurality of first
dividing regions for dividing mutually adjacent device-
formation-regions in a first direction and a plurality of
second dividing regions for dividing in a second direction
perpendicular to the first direction as the region-width-
reduced portions, and

the TEG-placement portion, in which widths of the
first dividing regions and the second dividing regions are
partially expanded so that corner portions of the device-
formation-regions facing an at least one intersection of
the first dividing regions and the second dividing regions

are set back inward.

According to the aspects of the present invention,
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the dividing regions that include the TEG pl acenent
portion where the TEGis placed and a

WO e@oons7esd dt h- reduced portion of which the regPCHIRR0G/I00409

is made smal l er than the TEGpl acenent portion, the

region width of the region-wd ﬁreduced portion can be
determ ned by freely reducing e region width w thout
suffering a restriction on the TEGwidth. Wth this
arrangenent, the distance between the edge portions of

nmut ual | y _adj acent devic -formati,on-rg i ons can be o
e (EERILEGCF BHRT 1R RS EGF oFETh GOROBFCPReChips by dividing
regi onwi dt h- reduced portion in the dividing regionto . .
the SERLEHRIIRECT HE2 Foli YRS Earf baEHi VitledOBYepl ashpdividing
etching. Therefore, a_sem conductor chip manufacturi ng ,
MEEBbe 8 afatice BIA¥ellies hgPiReesr & of REheF@TRGGle Ve device-
di vidi ng regions, increasing the nunber of ,
sEpreahdort 5RILPRDS G n*égﬁedﬁéfrl%ﬂq apEacpp, by forming
expandi ng the area of the device-formationregi on on _

t Hlee s@hVeédhadctoyioms etheanlb@lW%vT—h@d.TEﬁapgﬁ%manprortlon
by setting a width dinension of the TEG pl acenent .
peherentheedEer ishad acad ind di meagion-vidthergeared portion
the dividing regions and arrangi ng the dividin

refi ofrs cdo tihat repéonegiiohtvi @8 hnee@uceda pberi %ﬂi@n the TEG-
havi ng wi dth di mensi ons set smaller than the width

db hreasinentofacre iPEG | théndlegded, ikt g@tthstled tReion-width-
dividing region in the portion where the TEGis not

pradededi pertiwndtdesn obet hieeagiioedy dy h-freddcedreducing the
portions) can be nmade smaller than the width of the

TESyiand wikklr egi bhonteswifatiaensi restriction on the TEG

width. With this arrangement, the distance between the
edge portions of mutually adjacent device-formation-regions
can be reduced by reducing the region width of the region-
width-reduced portion in the dividing region to the extent
that the regions can be divided by plasma etching.
Therefore, a semiconductor chip manufacturing I\nethod
capable of reducing the area of the entire dividing regions,
increasing the number of semiconductor chips obtainable per
unit area or expanding the area of the device-formation-
region on the semiconductor wafer can be provided.
Particularly, by setting a width dimension of the
TEG-placement portion greater than a width dimension of the
TEG in the dividing regions and arranging the dividing
regions so that the region-width-reduced portions having

width dimensions set smaller than the width dimension of



10

15

20

25

di vidi ng regions can concretely be reduced. Moreover,
by expanding the widths of the first dividing regions

war@eh2second dividi ng regi ons at the intersSECT/iR200q300409

the first and second dividing regions which are
arranged in the nutually opposite directions, so that
the corner portions of the devit e-formati on-regi ons
facing the intersection are set back, the

TEG pl acenment portion can be forned and pl aced.

Mor eover, the effects descriped above can sini]arly be, :
OBka FEA' 6t BRI HE S UPEnd TR tHId g9 TRRSIon in
sem conductor chips but also . in the sem condyctor .

welt@r PARERBDt e edéni edRdTEF or Sdéd ceBlargds diméd ri f7+dths of
the respective device-formation-regions defined by the
ath%n@%%m-wdtlher@qiwa@n@m%@%ﬁg GAQ PRengEe sealler than
formed on in the TEG pl acenent portion. Mbreover, the

TEE whoch iof fehaedEGr t3rS dFRRiInRY 1Y BR’2 @i igie entire

the sem conductor chip manufacturing process for
chay ddiegi sedtonpvest| garcoatehy e oFRBHCHE - t he

materials of silicon and silicon oxide that are the _
obj ective réeeedats, t ®ybecxpahdindgy thise Widlghn efchihry first
and also of a material that contains, for exanple,a

net ui dong arreicionganands Uthst apeeodilf fdreiting ofpghens at the
materials. Therefore, as a solution to the . _
cbnienseohadn pobbtleen €hattt led TEG endAndivigéngenpgéans which
dependi ng on the plasma etching for the
i adeviduahgzdt iion Ofiet metually opposite directions, so that
the corner portions of the device-formation-regions facing
the intersection are set back, the TEG-placement portion
can be formed and placed.

Moreover, the effects described above can
similarly be obtained not only by the manufacturing method

for the semiconductor chips but also in the semiconductor

wafer where the semiconductor devices are formed in the

- respective device-formation-regions defined by the

arrangement of the dividing regions and the TEG is formed
on in the TEG-placement portion.

Moreover, the TEG, which is formed in the
dividing regions during the semiconductor chip
manufacturing process for characteristic investigation, are
formed of the materials of silicon and silicon oxide that
are the objective materials to be etched by the plasma

etching and also of a material that contains, for example,
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sem conduct or chips, by separating the TEG fromthe
respective sem conduct or chips by performng the

w@b@soes7et chi ng and subsequently peeling of f tPET/JP2006/300409

protective sheet for a protection purpose stuck to the

first surface of the sem condurc[hor wafer fromthe

surface, the TEG that is adherifig to the protective

sheet in contact with the sheet can be renoved from

the dividing regions |ocated between the respective

sem conduct or chips. Therefore, eyen when.the

semiBdrtuctYr \ﬁé‘ferlni%géaﬂucectsé@st\é&nﬂ’?e g?%?&f“ﬁﬁt from the
process by the plasma etching, it_is possible to ‘ .
obotareathe nedEEDIOTFar fdF mi gs?%‘étbg%s%ﬁ efﬁaniﬁan%?tlonal
the renoval of the TEG by purposely changi ng the gas
tDpebhel torby et B Pe TREG BT yPEarFSRFufePrRIINg on the
operation of nerely geel ing off the protective, sheet,
aPle@iag tPeChERdval ToF t HENTEG {BAhEIdEAL &%8E1PAr ough  the
efficient operation. Brief Description of Draw ngs
THeBécoprduetper 6BpBEts REd Fepanadsingl tihe prigent from  the
i nvention will beconme clear fromthe follow ng

deeepeptive tsEECIUENERi®S weih Beeforming the plasma
preferredenbodi nents thereof with reference to the
actohpagykend dravdemsntly ieehing L1 the prehe@aive sheet
vi ew showi ng the construction of a plasnma processing

apar at hsosectidhnpurposse sémeddiirentheof Lihet ppestage of the
i nventi on;

semiconductor wafer from the surface, the TEG that is

adhering to the protective sheet in contact with the sheet
can be removed from the dividing regions located between
the respective semiconductor chips. |
Therefore, even when the semiconductor wafer is
subjected to the dividing process by the plasma etching, it
is possible to obviate the need for performing the plasma
etching for the removal of the TEG by purposely changing
the gas type and remove the TEG by only carrying out the
operation of merely peeling off the protective sheet,
allowing the removal of the TEG to be achieved through

efficient operation.

Brief Description of Drawings
These and other aspects and features of the
present invention will become clear from the following

description taken in conjunction with the preferred
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Fig. 2 is a schematic plan view of a sem conduct or
waf er handled in the above enbodinent; Fig. 3 is a

w@a0bi02d7y enl arged schenmatic plan vi ew of thePCT/JP2006/300409

sem conductor wafer of Fig. 2 ; Fig. 4 is a sectional

vi ew taken al ong the arrom1|in?3A-A of the

sem conductor wafer of Fig. 3 ;7 "Fig. 5 is an enl arged
schematic view of a portion B of the sem conduct or

wafer of Fig. 3 ; Fig. 6 is a flow chart showi ng the

steps _of the manufacturing nethod for the .
sEHPeoHaTRESY %%?f%o%fVFﬁgla&ﬁﬁ§§ﬁﬁE%iﬁﬁht?h@ig§c90?ﬁanylng
t hrough 7D are schematic explanatory views for :

ethRUi pYPg tReVWBLEPS of the flow chart of Fig. 6 :

where Fig. 7Ais a view showing a state in which a |
protective EhBet ik sifick @ 0 EREEEHLCondviteYr wiiyfing the
Fig. 7Bis a view showing a state in which a mask ,

| g9eptractbpRre@lon HESEENRIARRIEIBIY webRera iy, ageording to
a view showing a state in which the forned mask | ayer

i enpreeleedéwend Por MeaBkepanteiR¥CBAUORTg. 7D is a

view showi ng a state in which plasma dicing is .

performed; Figs. 8A thFough S8Ceranathempilen view of a

expl anatory views continued fromFig. 7D for .
egphatondgcthe wadps bendled in the above embodiment;

Fig. 3 is a partially enlarged schematic plan
view of the semiconductor wafer of Fig. 2;

Fig. 4 is a sectional view taken along the arrow
line A-A of the semiconductor wafer of Fig. 3;

Fig. 5 is an enlarged schematic view of a portion
B of the semiconductor wafer of Fig. 3;

Fig. 6 is a flow chart showing the steps of the
manufacturing method for the semiconductor chips of the
above embodiment;

Figs. 7A through 7D are schematic explanatory
views for explaining the steps of the flow chart of Fig. 6:
where

Fig. 7A is a view showing a state in which a
protective sheet is stuck to the semiconductor wafer;

Fig. 7B is a view showing a state in which a
mask layer is formed on the semiconductor wafer;

Fig. 7C is a view showing a state in which

the formed mask layer is processed to form mask patterns,
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the flow chart of Fig. 6 : where Fig. 8Ais a view
showing a state in which the nmask patterns are

WO etmowed2s Fig. 8B is a view show ng a state i nP@INIRA00@300409

adhesi ve sheet is adhesively placed, and Fig. 8Cis a

view show ng a state in which 1 Gs are renoved

together with renoval of the protective sheet; Fig. 9

is a partially enlarged schematic expl anatory vi ew of

a sem conductor wafer for explaining an arrangenent

vari ati on of device-formation-regions and dividing

r%@?ons according to a nodification exanple of the

above enbodinent; Fig. 10 is a partially enlarge ", .
schematic expl ankt®ry/Di éf 6t B L@nPROHAREL & w%ﬁq%er in which
for explaining an arrangenent variation according to

trea 5 41 e HR Y obS RIHPENRE  Fig. 9 ; Fig. 11 is a

partially enlarged schematic explanatory view of a
seniconductE¥Gﬁafé¥*f§hr@%§hai%gngﬂéh gFh&eHgéaent explanatory
variation according to a further nodificationexanple
onGFW@.CQD,tl@hl@dFi%.OHELZFl@a7§chfé?ﬁat?%PQ/ﬁéW69 thhe steps of
mask patterns of the above enbodi nment. Best Mde for

Chlre yi hejv Gelrarheof niedt | ©h Be€BEe the description of

the present invention
Fig. 8A is a view showing a state in which

the mask patterné are removed;

Fig. 8B is a view showing a state in which
an adhesive sheet is adhesively placed, and

Fig. 8C is a view showing a state in which
TEGs are removed together with removal of the protective
sheet;

Fig. 9 is a @partially enlarged schematic
explanatory view of a semiconductor wafer for explaining an
arrangement variation of device-formation-regions and
dividing regions according to a modification example of the
above embodiment;

Fig. 10 is a ©partially enlarged schematic
explanatory view of a semiconductor wafer for explaining an
arrangement variation according to the modification example
of Fig. 9;

Fig. 11 1is a ©partially enlarged schematic
explanatory view of a semiconductor wafer for explaining an

arrangement variation according to a further modification
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proceeds, it is to b e noted that |like parts are
designated by |i ke reference nuneral s throughout the

wa@ewenpEryi ng drawi ngs . Herei nbel ow, one enboPiCTrar0a300409

the present invention is described in detail with
reference to the acconpanyingnggamﬁngs . I'n descri bing
a manufacturing nethod for senitconductor chips
according to one enbodi nent of the present invention,
the constructions of the apparatus used for the
manuf act uri ng, nmet hod i s _described first. According to
teEMRHITEt T ng et of the present enbodi ment, a
pl asma processiﬂﬂ%apparatus 101 of qne exanpl e of the

sem conduct B9 chtp Hanaf 8HGFPRG Capp&iatifs tiHatmask patterns
manuf act ures sem conductor chips by dividing a

sl Bom e v SRIFIMeR®- a plurality of sem conductor

chips. Fig. 1 shows a schematic structural view for
schematically showi ng the construction of the plasm
processi ng apparatus 101. The plasma processing

dpalr Mede 10ar | Grtieingparht Haet Farepet®®rnms pl asma

et ching on asem conductor wafer where sem conductor ,
devi ces areBeéforedthe algpawiatiop opf the present invention
devi ce-formation-regions to thereby separate the ,
dewoceedor niti ba- tegbengated thedi VilditlPpresegrofdesignated
sem conductor chips that include the respective '
Seyri cloideictoerfatmnicees Nypleasis ditbiregopevtes§he. FEggppanying
of all, the schematic construction of the plasma

plozessyag

Hereinbelow, one embodiment of the present
invention is described in detail with reference to the
accompanying drawings.

In describing a manufacturing method for
semiconductor chips according to one embodiment of the
present invention, the constructions of the apparatus used
for the manufacturing method is described first.

According to the manufacturing method of the
present embodiment, a plasma processing apparatus 101 of
one example of the semiconductor chip manufacturing
apparatus that manufactures semiconductor chips by dividing
a semiconductor wafer into a plurality of semiconductor
chips. Fig. 1 shows a schematic structural view for
schematically showing the construction of the plasma

processing apparatus 101. The plasma processing apparatus

101 is the apparatus that performs plasma etching on a
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apparatus 101 is described below with reference to
Fig. 1 . As shown in Fig. 1, the plasma processing

wappanai’eas 101 has a vacuum vessel 11 that forP&T/JP2006/300409

therein a processing chanber 12 of a seal ed space for
carrying out plasma processing,on the sem conduct or

wafer 1 . A lower electrode (f%gst el ectrode) 13 and
an upper el ectrode (second el ectrode) 14 are arranged
paraIIeI oppositely to each other in the vacuunlvesse

Nbreover pl acenent surface 13a_ on a
rsﬁ}qu SIS HEBERL SURFESn AGBLEPPRREEP L s are formed
pl aced is formed on the il]ustrated er surface_ of
the |dpwerl@adciibde 3. dW%v@rm%% % LeghoRt O thereby

surface 13a has a function to rel easably suck and hol
tsrppraeed §BRI colritkeort Q%W%E1QPT@69%%%®H1§@$P|onl%§lVldual
el ectrostatic suction. The |ower electrode 13 is ]

P eess | aft femigondmoreds Fhims viahn ingdidst dihe apgspective
the | ower electrode 13 and the vacuum chanber 11 are
nmenbtoydettet r dedieesi ntriaded BYCLRE iRifeRSdr-.  Flrst of
Moreover, a gas supply hole 14a, which is a passageway

fakl supblyisaemajsis f 6pngeneeatPRg 9 abha, HlsEEendrocessing
penetrating the inside of the upper electrode 14 in a

sapper{ dils chilr giss spesel ibed neel betweth raéebppes to Fig. 1.
el ectrode 14 and the | ower electrode 13. Mreover, in .
the upper eh®ctsboenlsinondiend df tHehgjasPsappty hBPEessing
14a formed communi cating with the outside of the
vaepemz vesséPl 1haiss acomectredvessal plasihajerf@raty opherein a
gas supply unit 17
processing chamber 12 of a sealed space for carrying out
plasma processing on the semiconductor wafer 1. A lower
electrode (first electrode) 13 and an upper electrode
(second electrode) 14 are arranged parallel oppositely to
each other in the wvacuum vessel 11. Moreover, a placement
surface 13a on which a roughly disk-shaped semiconductor
wafer 1 can be placed is formed on the illustrated upper
surface of the lower electrode 13. Moreover, the placement
surface 13a has a function to releasably suck and hold the
placed semiconductor wafer 1 by vacuum suction or
electrostatic suction. The lower electrode 13 is placed in
the vacuum vessel 11 wvia an insulator, and the lower
electrode 13 and the vacuum chamber 11 are mutually
electrically insulated by the insulator.

Moreover, a gas supply hole 1l4a, which 1is a

passageway for supplying a gas for generating plasma, is
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provi ded outside the vacuum vessel 11 and allows a
fluorine based plasma generation gas containing, for

wez@aple2s carbon tetrafluoride (CF4), sulfur hePgEIP2006/300409

| uoride (SF6) or the |like to be supplied fromthe

pl asma generation gas supply uEht 17 into the
processi ng chanber 12 through e gas supply hole 1l4a.
It is noted that a gas flow rate regulating unit (not
shown) that regulates the flow rate of the supplied

gas to the desired flowrate is proqyided part at :
UFomed Bopptiabhedaghel GBSLE8 Bt dbtn {HREIStaR rode 14 in
generation gas supply unit 17 and the on% end of t@?

qas SBPFPy Hellschegderuriprse) a pBFBEL plslwess i sthe
provided on the illustrated | gwer surface of the _
cebectbade 144 and the grusexacgesdradson' as Mpppyeer in the
t hrough the gas supply hole 14a can be supplied intaq

t HeP ®F 0 cdSsitAgdehakber o2 send h&f t Baeg8S sSHRAPL¥r Agle 14a
applied to the sem conductor wafer 1 placed on the
pfateedncoBnrLhceting b’ﬂthh§hﬁ0\ﬁé¥tséicgﬁ:t‘?%d@QSV@Péum vessel
the porous plate 15. Moreover, the plasma processing
abbaist wonpertids tan @vAtasms ofeparptionofiasnes wlpl enit 17
of the evacuationdevice that reduces the internal ,
ppesvided (pubsidevhaaresiurhecpretesdi aAgdchhhbep a2fluorine
to the desired pressure by evacuating the inside of
thaspdopbssnaggehanbbion2gasbeenieiRlngy adPd- £KegléRey carbon
power supply unit 20 is electrically connected to the

| bateeféliecideddCE3) , akhd®iing hexeddivedidequeiitsyy or the like
voltage to be applied to the | ower

to be supplied from the plasma generation gas supply unit

upper

17 into the processing chamber 12 through the gas supply
hole 1l4a. It is‘noted that a gas flow rate regulating unit
(not shown) that regulates the flow rate of the supplied
gas to the desired flow rate is provided partway at the gas
supply passage located between the plasma generation gas
supply unit 17 and the one end of the gas supply hole 14a.
Further, a porous plate 15 is provided on the illustrated
lower surface of the electrode 14, and the plasma
generation gas supplied through the gas supply hole l4a can
be supplied into the processing chamber 12 so that the gas
is uniformly applied to the semiconductor wafer 1 placed on
the placement surface 13a of the lower electrode 13 via the
porous plate 15.

Moreover, the plasma processing apparatus 101 has

an evacuation pump 19 of one example of the evacuation



el ectrode 13 by the radio-frequency power supply unit

20. In the plasma processing apparatus 101 of the
w@bwsm®7ehst ructi on, by placing the sem conducPGr/JRIabéeE300409

1 on the placenent surface 13a of the | ower el ectrode

13, sealing the vacuum vessel i%, t hereafter

evacuating the inside of the processing chanber 12 by

t he evacuati on punp 19 to produce a vacuum and

appl yi ng the radio-frequency voltage to the | ower

el ectrode 13 by drivi t he radi of requenc pwer

SBFIGE At FEFHESS st 22 T FEAIA LIRS preser | bea- anBUACuates)

of plasma generation gas is _suppli fromthe plasma

R R P BN { 127 A o tife JPBLESSI ngEessure by

chanber 12, a fluorine based plasma can be gener teltillgr

i evageindhake spicédset Réen Wife WpRTESH ro%%a er 12.

and the | ower electrode 13. By applying the _ ,

tHhesegerior at ad pRA4RalreIRBCYUr PRVETOf SpPly unit 20 is

sem conductor wafer 1 , the surface to which the .

peheabricabbyl feaneshicte tet Ehed Jawar  ekrasirdet Ehi ngllowing

is perfornmed). The sem conductor wafer 1 subjected to

a2 pl vk i ke GeE Y C &L e t He | e iapPlhedpl &omathe lower

processi ngapparatus 101 is descri bed next. For ,

exbtahaedeonl 3 Fpy. theshadsoal sederpEy cPprah SRl Bf uglt 20.

circuit-formation-face (first surface or

devi ce- f or nihi drive egileAmsurdzre)s3nef apperatus 101 of the

sem conductor wafer 1 on which the sem conduct or

devovescamst fochidn, Aoy sBhawingntFegsericondpripsl wafer 1 on

of devi ceformati on-

the placement surface 13a of the lower electrode 13,

sealing the vacuum vessel 11, thereafter evacuating the
inside of the processing chamber 12 by the evacuation pump
19 to produce a vacuum and applying the radio-frequency
voltage to the lower electrode 13 by driving the radio-
frequency power supply unit 20 in a state in which a
prescribed amount of plasma generation gas is supplied from
the plasma generation gas supply unit 17 into the
processing chamber 12, a fluorine based plasma can be
generated in the discharge space between the upper
electrode 14 and the lower electrode 13. By applying the
thus~-generated plasma to the surface of the semiconductor
wafer 1, the surface to which the plasma is applied can be
etched (i.e., plasma etching is performed) .

The semiconductor wafer 1 subjected to a plasma

dicing process and the like in the plasma processing
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regions R is arranged in a matrix formon the
circuit-formation-face la of the sem conductor wafer 1

WO 200@73fevi ce-formati on-regi ons R have a si zePCT/JP2006/300409

determ ned according to the size of the sem conductor
chi ps to be manufactured and aﬁﬁ arranged in, for
exanpl e, rectangul ar regions. this case, Fig. 3
shows a partially enlarged schematic plan view of the
circuit formation-face 1 a of the sem conductor wafer

, and Fig. 4 shows a schepatic sectional view.taken :
a?%ﬁ@F%?%ﬁl?ﬂé ASAQﬁSqqﬁggig%%%Educ%8F\ﬁﬁﬁﬁaQFqﬁon’ - 2
3. As shown in Fig. |d|n Lon%
mﬁ@%Wﬁa@e ?%ﬁ@ﬁﬁ?lFlﬁgéFl(HéFW éﬁépéﬁ) Sbﬁs ?ﬁﬁ?tlon face
have a prescribed wi dth dinmension (i.e a

regi o

h&51Es @ﬂlﬁf@%n@,roﬁieéf&preréfpéﬁ*ﬂt;%%lel%«m thrEﬁ &7 1a ot
in the | engthw se direction thereof) are arrang

bERGR TR HEORDECRPFy Wef@Eent deVi céD#eR mathsn- F@@ﬂ-@ﬁgductor
RI. The dividing regions R2 serve as the regions that
adevihgeanyed farmedeoughly grating-1ike shape on the
circuit-formation-face la of the sem conductor wafer 1
defi ni ng t hs desiheen f oihathich- r €gi oAsRPIVaRd 1dYsoof device-
serve as the frame-shaped regions arranged outside the
péoipheidesrefione &dvilce- aprangedninedt oRgtRLXyifioym on the
regard to the relation thereof to one devi ceformtion-
regroni R foFmathen; fehe diai difngthegi wwsi qundpetor wafer 1.
| ocated in dividing positions where the .
deie ceddor ot formegionsr®Ryicne Seharwvsd ient §ize determined
i ndi vi dual pieces in the

according to the size of the semiconductor chips to be
manufactured and are arranged in, for example, rectangular
regions. In this case, Fig. 3 shows a partially enlarged
schematic plan view of the circuit-formation-face la of the
semiconductor wafer 1, and Fig. 4 shows a schematic
sectional view taken along the line A-A of the
semiconductor wafer 1 of Fig. 3.
As shown in Fig. 3, dividing regions R2, which

are roughly linear (belt-shaped) regions that have a
prescribed width dimension (i.e., a region that has a width
dimension sufficiently smaller than that in the lengthwise
direction thereof), are arranged between the mutually
adjacent device-formation-regions Rl. The dividing regions
R2 serve as the regions that are arranged in a roughly

grating-like shape on the circuit-formation-face la of the

semiconductor wafer 1 defining the device-formation-regions
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pl asma di ci ng processing descri bed | ater. Mreover,
each of the sem conductor devices 2 is fornmed in each

wo@Rooblozs7adevi ce- f ormati on-regi ons R . | n concr ePET/JR2906/300409

shown in Fig. 4 , the sem conductor wafer 1 is forned
of a silicon substrate 51 that t&as a di sk-11ike shape,
and the sem conductor devices 2lare each forned by
form ng a device |layer 53 via a silicon oxide 52 in a
portion that corresponds to each devi cefornation-

region R on the circuit%orrra%ion-f ce |la. l\/br.eoverél d
T%%sa@d, 2haP iETVEES nElfRs ARSI SheAtIG O Ty T rande
are fornmed in portions that correspond to the dividin
r &g B Rohar PardelchetRedt (HE U9y %ﬁl%é{:%?ﬁl—reggons R1
devi ce-formation-regions R_ via a silicon oxide 54 on ,
twetR | ree@eTfor kBt | GREf ad@lEd 161 t HE & Rconuct ope  device-
wafer 1 . Here, the TEGis the test patterns, which
af errelst gpiee e hor oRt or Ny the rapfiliec &Hivoitsi b ¥$@torpeR2 are
characteristics and the shapes necessary for tests can
broeaddatad Hit Hmrdaredl Fhopd ardsrst Hdre t AaHifRsformation-
device patterns when it is difficult to test the ,
peegems & t hecacterdralesd cdftandivdiEidyglt heieces in the
assenbly of a plurality of patterns (test elenents) .
bl zover dichadTEGdae e evaesaribed déeres, wifereeger, each
formed through- the sem conductor chip manufacturin
po Heebsess emcdminetb of deMécaat e | &b s forrmsid | Eon e@ﬂgl of the
silicon oxide and also of a material that contains a
ne¢al cor fanmahbeganegicupsRance different from

In concrete, as shown in Fig. 4, the
semiconductor wafer 1 is formed of a silicon substrate 51
that has a disk-like shape, and the semiconductor devices 2
are each formed by forming a device layer 53 via a silicon
oxide 52 in a portion that corresponds to each device-
formation-region Rl on the circuit-formation-face Ila.
Moreover, TEGs 3, that is, "TEG" means "a Test Element
Group", are formed in portions that correspond to the
dividing regions R2 arranged between the mutually adjacent
device-formation-regions Rl via a silicon oxide 54 on the
circuit-formation-face la of the semiconductor wafer 1.
Here, the TEG is the test patterns, which are designed in
conformity to applications so that the characteristics and
the shapes necessary for tests can be evaluated and

arranged in places other than the device patterns when it

is difficult to test the patterns on the actual devices and
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the materials. For exanple, the TEG 3 is fornmed of a
material simlar to that of the device |ayer 53 of the

W@ eosoniTasct or device 2 , the material being PCT/JP2006/300409

exenplified by Al, AISi, Al-Si-Cu or the like.

Mor eover, as shown in Figs. 3 d 4, the silicon

oxide 52 in each device-formatfon-region R | and the

silicon oxide 54 in each dividing region R2 are forned
separated from each other. That is, the sem conductor
devices 2 and the TEGs. 3 are forned separated from

SRVt hef, R, 28 8FekEmiTe, 2 plir e 1apae ceE e Srgs  (test
silicon oxide exists are existing,between bo&h %ﬁ ' :
EHEREINBT leov e MOFERV dvanple, HC shiw i gvglugtioppglevice,
thus-formed TEGs 3 have various shapes, includin

s t hats havECENeBughEpreyahr e ﬁpﬁnarf§ﬁﬁﬁ?ﬁﬁ#%tor
those that have a rectangul ar. pl anar shape extending,
Jlagntf atat Ergt PrRosesdictecthen BPrEee divi ditky Fﬂéé?ghals of
R2 . In this case, Fig. 5 shows an enl arged schenatic
\iievi@in t lgadpofilepoB ixidR @nd dehgor edf ot RPAkREL8L that
a TEG 3 shown in Fig. 3 is forned. A's shown in Fig. 5
catiea i vi di mgtrdgican F@, inAreAnis subslgmcae |dhekgrent from
(or roughl ybelt-shaped) region, has a TEG pl acenent

pdre | oatRZZ afllsat | Forheexenbda, widvee THE TEGL® jSormed of a
pl aced and a regi.on-w dt hreduced portion (or

megfi ont al dshonderovied pbeti onf RRe olevhteh liauen egd ot the
width is reduced with respect to the region w dth of

tden & glacenedevpoet i2on R mahdriad diedind rerewylidnied by
R2 is fornmed as an integrated region by

Al, Alsi, Al-Si-Cu or the 1like.

chip

Moreover, as shown in Figs. 3 and 4, the silicon
oxide 52 in each device-formation-region R1 and the silicon
oxide 54 in each dividing region R2 are formed separated
from each other. That is, the semiconductor devices 2 and
the TEGs 3 are formed separated from each other, and, for
example, minute spaces where no silicon oxide exists are
existing between both of them. Moreover, for example, as
shown in Fig. 3, the thus-formed TEGs 3 have various shapes,
including those that have a roughly square planar shape and
those that have a rectangular planar shape extending along
the lengthwise.direction of the dividing region R2.

In this case, Fig. 5 shows an enlarged schematic
view of the portion B of the dividing region R2 where a TEG
3 shown in Fig. 3 1is formed. As shown in Fig. 5, the

dividing region R2, which is a roughly linear (or roughly
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conmbi ning these regions of two types. Mreover, as
shown in Fig. 5, the wwdth di nension d2 of the

W BEBeprEeenment portion R22 is greater than theP@i/ir2006/300409

di mensi on dO of the TEG 3 , and conversely, the width
di mensi on dl of the region-w d%}é-reduced portion R21
is smaller than the width di nrension dO of the TEG 3 .
By thus form ng the TEG pl acenent portion R22, the TEG
3 can be placed in the TEG pl acenent portion R22, and

t he di stance between the edge rtjons of the .,
RAA IR | 6701 0Bi oRSSRT PIACRPYRESEhePOrtion R22 that
regi on-w dt h-reduced portion R21 c be set short., As .
Srovi e EegEen Fhefqdhe VIEF ny e d e RNt cheger-width-
arranged roughly in a matrix form(i.e., arranged i
trRAuERYt RAESEOTI r(O&t i 0 Lot WHE T R Qe d| P@g&‘aﬂy R2l of
are integrally fornmed by conbining, for exanple, a
mhﬂr%ittgkeof rTEEOP| abetient igor FPERSeRWhHY gespect to the
plurality of region-w dth-reduced portions R21, and

thRoiTEG Vidthpl afedhe EFEnPdRCERENtespeEEioR R22, and the
TEG pl acenent portions R22 . Moreover, as shown in .
Rligri®ing wrewignplRA akbt yoimad ndg o t hetggeatedofregion by
di fferent shapes and sizes are fornmed on

tdmsein tondieeoe vedernd of gty upEPesy of kinds of the

TEGol acenent portions R22 are forned in accordance .
with the shépesoesid, sizeshofnthe Fegpeet i Ve TRGEL3 dimension
Moreover, since the region wdth of the TEG pl acenent

pi2 t bdn R2R TECerpandmdni tprriEspecR2Bo ihavreftehe than the
regi on-w dt h-reduced portion R21, the portion can al so
beldef edimdnsdomasdd of the TEG 3, and conversely, the width

dimension dl of the region-width-reduced portion R21 1is
smaller than the width dimension d0 of the TEG 3. By thus
forming the TEG-placement portion R22, the TEG 3 can be
placed in the TEG-placement portion R22, and the distance
between the edge portions of the device-formation-regions
Rl placed via the region-width-reduced portion R21 can be
set short. As shown in Fig. 3, the dividing regions R2,
which are arranged roughly in a matrix form (i.e., arranged
in the lengthwise direction and the sidewise direction),
are integrally formed by combining, for example, a
plurality of TEG-placement égrtions R22 and a plurality of
region-width~reduced portions R21, and the TEG 3 is placed
in each of the respective TEG-placement portions R22.

Moreover, as shown in Fig. 3, when a plurality of kinds of

the TEGs 3 of different shapes and sizes are formed on the
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regi on-w dt h- expanded portion (or a w de-region-w dth
portion) . Moreover, by thus form ng the TEG pl acenent

W@I0b0mI12522 in the dividing region R2, the  PCT/JP2006/300409

devi ceformation- region R | defined by the dividing

region R2 is to be fornmed so tg t the roughly

rectangul ar outer peripheral e ge portion thereof is
partially set back inward. Al though the shape of the

out er peripheral edge portion of the sem conductor

device 2 formed in the device-forngtionregi on R needs

t SPIHECRRIGEOR t WaERE phr t Palf TS KOS ,d%oog W rEc-
particul ar problem occurs because of the fact that th%
TEGeeneRE| POrsisnst iRentry LREMEE thamcctrgdance with the
sem conductor device 2 and the fact that the shage of _

t HleaRey 2 Pdr 31 2S F L t Hee sERFR]FLER of B@BvP ce Yoreover, since
sufficiently tolerates a deformation to a certain

eftentreyiahe widtdngefentthet AEEPAGCENES the PPEEARE | R22 1S
t he device. The arrangenent of the

dexperdedr mathorasmfidnst® thall ofe Hivi aPE§ORaYidRR-reduced
R2 can be determined by setting, for exanple, the

vibdlt bidh mResli,onshel rILEhen dearnce2 8P MRS ofcdgiraRs o as a
to 1 to 20 nm setting the width di mensions d2 of the _
TESy pbacehdth-popandad RIPILG0B0 t 6050 rm , Wéderragion-width
the wi dth di mensions dl of the regi on-w dt h-reduced
poottpos) R21 to 5 to 20 mm and setting the width

di mensi ons dO of the TEGs 3 to 20 to 30 nmin Figs. 4

and 5 . MrMoveoyeirn Fby. 3Zhusforfasxsinpd e, thte FBEghlycement
rectangul ar TEGs 3 can

portion R22 in the dividing region R2, the device-
formation-region Rl defined by the dividing region R2 is to
be formed so that the roughly rectangular outer peripheral
edge ©portion thereof is partially set Dback inward.
Although the shape of the outer peripheral edge portion of
the semiconductor device 2 formed in the device-formation-
region Rl needs to be conform to the partially setback
shape, no particular problem occurs because of the fact
that the TEG 3 itself is sufficiently smaller than the
semiconductor device 2 and the fact that the shape of the
edge portion of the semiconductor device 2 sufficiently
tolerates a deformation to a certain extent by the
arrangement of a circuit to be formed in the device. The
arrangement of the device-formation-regions R1 and the

dividing regions R2 can be determined by setting, for

example, the width dimensions dl of the device-formation-



be formed to have | ength di nensions of about severa

hundred m croneters, and the roughly square TEGs 3 can
wheooboritesl to have di nensions of about 1 to 20P@TyP2006/300409

square. Next, a sequence of semnmi conductor chip

manuf act uri ng processes including the dividing process

of the sem conductor wafer 1 c%?ried out by using the

pl asma processi ng apparatus 101 of the above

construction is described bel ow. For explanation, Fig.

6 shows a flow chart show ng the. procedure ihgye .
sﬁﬁﬁ%ﬁﬂﬁh&%o?ocﬁi§Qnﬁﬂﬁ%ﬁﬂu??hﬁlggogg§s§§§% Fepsions d2
7A through 7D and Figs. 8A through 8C show schematic _
expl ehat BEG-RleasmedE @LpltaPAEN&4%hetprdteliar 80 MstSetting
of all, in step SI of the flow chart of Fig. 6 ”%@E
dirangeheRt oflimgasdensce-For nafi oﬁl‘reegi%%‘gl%ﬁwja ~reduced
the dividing regions R2 are determi ned on the . ,
octidiorRal iton-5 flarwe2 0 aumpfartdhes sleld k@ nidue twid Waf @kmgnsions
(region arrangenent determ ning process) . In

odhoo Btighe aEEGhoWwitd 2 Filys. 3B mdls Fighe &iamdo$. t Heoreover,
device-formation-regions R is determned according to

the Elge 3f fhr sEAPdRduther dOVRey X PYUWHMEFCs 3 can
The region-w dth-reduced portions R21 are arranged b

Uh@ vidtiedli ensihewved| leabebl adénessiohe basi sabpufheseveral
wi dt h di nmension of the dividing region 3 necessary for
dividirerd mifaceatedevi eadf dhentrordlrbyi sasare BEGs 3 can be
pl asma dicing described | ater. The TEG pl acenent

pbHd thed St dR22a v ed Ati¢naneds anf tdisobiasl stof 20 hen ws gt are .

Next, a  sequence of semiconductor chip
manufacturing processes including the dividing process of
the semiconductor wafer 1 carried out by using the plasma
processing apparatus 101 of the above construction is
described below. For explanation, Fig. 6 shows a flow
chart showing the procedure of the semiconductor chip
manufacturing processes, and Figs. 7A through 7D and Figs.
8A through 8C show schematic explanatory views for
explaining the procedure.

First of all, in step S1 of the flow chart of Fig.
6, the arrangement of the device-formation-regions R1 and
the dividing regions R2 are determined on the circuit-
formation-face la of the semiconductor wafer 1 (region
arrangement determining process). In concrete, as shown in

Figs. 3 and 5, the size of the device-formation-regions Rl

is determined according to the size of the semiconductor
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di mensi ons dO and the sizes (e.g., length dinensions
in the lengthwi se direction etc.) of the TEG 3 to be

wo cooeas728let er mi ni ng the arrangenment of the di RCTIPRG06/300409

regions R2 . Through these processes, the arrangenent
of the deviceformation- region?5Rl and the arrangenent
of the dividing regions R2 that~include the respective
regi on-w dt h-reduced portions R21 and TEG pl acenent
portions R22 are determ ned on the sem conductor wafer

. It is noted that the region arra
&ﬁYQQﬁ%n%gt%rB@e§§r@ﬁﬂ beﬁﬁﬁf%ﬁ?&&P%@ﬂﬁﬂb&ﬁqqﬁfdfQﬁrtlonS

exanple, a progran1for deterninin the arraa enent %
ity BEF aBF SRS LB %eca’#&*ﬁhe JHRERHET | R, ulated on

by subjecting the circuit-formation-face |a  of the

seme comeiet oF Rreifthy difeeny iR s8Es the [Aivhding region 3
formati on, exposure, etching and so on as shown in
Fecessay tiRr TSI HI0 (3 aF e Tih gerEhEe de N LRt egions R1
regions R and R2 determ ned as descri bed above, the

devi GorRATet ord Helng esles G e@r kit eh- t he TR pefifvelacement
device-formation-regions R (step S2 : sem conduct or

deet ekotior Ay %) 2IWBNE®Fer STEGEN® apasfisr ngd | hhe width
the respective TEG pl acenent portions R22 of the

dilimen sigpregdOrendotharoiags t e- Seni tohduet dtneeviees in the
form ng process. The seniconductor wafer formed as

deseg tivets abovie eios iole ¢edri corductbe W@t 3 stowps nformed,
Figs. 2 and 3 . In the process of the sem conductor
déeteenfoimd ngher osesanasneetcrd bedhgbodevidigry orggions R2Z.
characteristics ‘

Through these processes, the arrangement of the device-
formation-regions R1 and the arrangement of the dividing
regions R2 that include the respective region-width-reduced
portions R21 and TEG-placement portions R22 are determined
on the semiconductor wafer 1. It is noted that the region
arrangement determining process can be performed by
executing, for example, a program for determining the
arrangement by a calculation means of a computer or the
like.

Next, by subjecting the circuit-formation-face la
of the semiconductor wafer 1 to the processes of film
formation, exposure, etching and so on as shown in Fig. 4
on the basis of the arrangement data of the regions Rl and
R2 determined as described above, the semiconductor devices

2 are formed in the respective device-formation-regions RL1

(step S2: semiconductor device forming step). Moreover,
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of the fornmed sem conductor devices 2 are inspected by
using the TEGs 3 (inspection process) . Next, as shown

WO p006i0gR72¥ A, a protective sheet 4 is peel abl y BCTIER0065300409

the circuit-formation-face la via an adhesive so that

the circuit-formation-face la f t he sem conduct or

wafer 1 , which have conpl et el undergone t he

i nspection process, does not suffer damages during the
processi ng subsequently carried out (step S3:
protective sheet sticking process

h .
sﬂéﬁﬁ%o%dﬁjé?oifo’él@ﬁjcég 2 ndfeisﬁf?cféé’se %%fe%r%%c%ﬁe?meportlons

circuit-formation-face la, the protective sheet

B2 Heodt (idle ot BieHI | FPA4PPSt &tF upparuehr ftsteesS%?ﬂ?%ductor
sem conduct or devices 2 and_the TEGB 3, . It is pot eg
tdritienelpFmipgt Pracenzet 4heo S@@WW@%W ormed as
roughly into the same shape as that of the

Sezrndehapeov? thethemabhrriertoarErtarsh gRoyp in Figs.
cover the entire surface of the circuit-formation-face

|2 and dées ndhlpﬁéﬁrUEéoﬁgﬁﬁarﬂfy1%W5tﬁémé§ﬁ§dﬁ§FPFondeVlce
of the sem conductor wafer 1 . By using the protective,
shening afredess hapelereeih e dahadvoe, vankoposshpracteristics
occurrence of adamage that the protective sheet 4

pe Bt rilidi nformen t pemisndoneRet sleVigfesr 2 iarpurmshggted by
the plasma during the subsequent processing of, for

exaipd ethel B8En Pr obeust vyl cancbecprevent ed. Next, in

step S4 of Fig. 6 , a mask layer 5 is formed on a
processi ng-Nexget abacbokb timatFig.t A8, sar frwatective sheet 4
is peelably stuck to the circuit-formation-face la via an
adhesive so that the circuit-formation-face 1la of the
semiconductor wafer 1, which have completely undergone the
inspection process, does not suffer damages during the
processing subsequently carried out (step S3: protective
sheet sticking process). Due to the semiconductor devices
2 and the TEGs 3 formed on the circuit-formation-face la,
the protective sheet 4 is to be stuck onto the illustrated
upper surfaces of the semiconductor devices 2 and the TEGs
3. It is noted that the protective sheet 4 to be used is
shaped roughly into the same shape as that of the external
shape of the semiconductor wafer 1 so as to cover the
entire surface of the circuit-formation-face 1la and does
not protrude outwardly of the edge ©portion of the

semiconductor wafer 1. By using the protective sheet 4 of

the shape described above, the possible occurrence of a
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(second surface) |ocated opposite fromthe
circuitformati on- face la of the sem conductor wafer 1

W@ 210607823 nmask | ayer form ng process) . The nBCRIP2a§EI00409

5is to forma mask patterns to be used in the plasna

di ci ng processing descri bed Ia&gr and is fornmed of a
materi al that has a resistance“to the plasma of a

fluorine based gas, the material being, for exanple,

alum numor a resin (e.g., photosensitive resist)
E%%@H;g_%gﬁﬁgt%BEE%&%&&?EEQ%%h h%t 4 protruding from the
processing-target-face Ih are inverted with_respect t.o

t FNEREGHEREL B ERar e 1SsHIWFRT nPEi gﬁhempli\rswﬁo ing the
the case where the nmask | ayer form ng frocess IS ,
cab s et Brosesehedprotectiore SREBRL_ti AdigRre processing
process is described in the present enbodi nent, it nay

bean Raser9heRESA- t hi ckness reduci ng process for

reduci ng the thickness of the sem conductor wafer 1 is _
carri ed outNewEwedh HoiaP t Bé PrfocBsFesSinst SAASHf leper S 1s
above case. Wen alunminumis used, a method for

f ferned ap & umonmitingrfargeonfaee 1b that is the surface
processi ng-target-face Ib by adeposition process, a .
més goend or syrifeldeng ddasitieshaperoal bei ndmohi ntie | nfircuit-
or the like is used. Moreover, when a resin is used, a

néo ot on-§acekilag of r eben Semrimehdurtef | Vaferkd (step S4:
shape, a nmethod for form ng a mask |ayer by applying a

resskh layear| fquindng opneoass) t heTheoveski hgvargbt 1sf heeform a
Ib by a spin coating nethod or the |ike and

mask patterns to be used in the plasma dicing processing

described later and is formed of a material that has a
resistance to the plasma of a fluorine based gas, the
material being, for example, aluminum or a resin (e.g.,
photosensitive resist). Fig. 7B shows a state in which the
circuit-formation-face la and the processing-target-face 1b
are inverted with respect to the semiconductor wafer 1
shown in Fig. 7A. Although the case where the mask layer
forming process is carried out after the protective sheet
sticking process is described in the present embodiment, it
may be a case where a thickness reducing process for
reducing the thickness of the semiconductor wafer 1 1is
carried out between both the processes instead of the above
case.

When aluminum is used, a method for forming an

aluminum thin film on the processing-target—face 1b by a
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thereafter additionally carrying out a baking process
or the |ike can be used. Next, as shown in Fig. 7C,

WO b@otoBR5 | ayer 5 is partially renoved by | asePCT/JP2006/300409

processing to formthe desired nask pattern (step Sb:

mask pattern form ng process) . .The partial renoval of

the mask | ayer 5 can be achi evéd by using, for

exanpl e, a |l aser beam and applying the | aser beamto

the mask layer 5 on the basis of the preset desired

patterns, Moreover, patterns such that the, mask | aye

P BHGLER | FTBGRCRonat HA RNt GeBortE 1oLHNE. cf vEdT hgehaped
regions R2 of the_sem conductor wafer 1 is renoved is
falwatPe® ChéndédilRe®pather hike phft PEGFar | yloferver, when a
dividing region R2 is to _have shapes of different _
WIS R ditfreSicshs alepehPfg T6F 1He Pridtesd die st tpgmed 1n a
exi stence of the regionw dth- reduced portion R21 and

t helorebi ke actid®r pér tFeRhRI2. fomhe TREER Nday8r Ba§k laver by
renoved in conformty to the shapes for the formation _
ofPpheidgsia edesbBk gat Ber hsIuibr £6FEY , ORBSK FeprpPapcessing-
portions 5a for the dividing lines are forned by )
pearyattfacendw My t Be SRkl a9eEingi MehehoPEi dhs like and
that correspond to the dividing regions R2 as shown in
Filger#&fbgr caddiitagnedtl ¥ hearagknpaoliér 2 f ®eklsg brocess oOr
process. Mreover, masks 5b are formed of the

rehai hikg oaskbéayeeds5 from which the mask renova

portions 5a have been renoved, and mask patterns 5c _
are formed §extheasasksowb andFillge rdsk tegowalsk layer S5 1is

portions ba. _
partially removed by laser processing to form the desired

mask pattern (step S5: mask pattern forming process). The
partial removal of the mask layer 5 can be achieved by
using, for example, a laser beam and applying the laser
beam to the mask layer 5 on the basis of the preset desired
patterns. Moreover, patterns such that the mask layer 5
arranged 1in portions that correspond to the dividing
regions R2 of the semiconductor wafer 1 1s removed is
formed as the desired patterns. Particularly, the dividing
region R2 is to have shapes of different width dimensions
depending on the places due to the existence of the region-
width-reduced portion R21 and the TEG-placement portion R22.
The mask layer 5 1s removed in conformity to the shapes for
the formation of the desired mask patterns.

Moreover, mask removal portions 5a for the

dividing lines are formed by partially removing the mask
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Here, Fig. 12 shows a planar schematic view of the
t husformed nask patterns 5¢c. Fig. 12 is a view show ng

wo@ndog/ordTes mask patterns 5c taken out of the  PCT/JP2006/300409

sem conductor wafer 1 , and the portions of the mask
5b is hatched. A s shown in Fig 12, mask renova
portions 5a-2 for the TEG pl ac ﬁent portions that have
shapes corresponding to the shapes of the

TEG pl acenent portions R22 and mask renoval portions

5a-1 for. the region-wdth-reduced portions that have,. . ..
shpes éoths%B%mHﬂf %PQ%e%gﬂgpé§ﬁ6@§Hﬁ?d 8 i dividing
regi on-w dt h-reduced pqrtions R;l re formed in tge'

R PAE t BENSS5cS DR h 1hi IoHP di VFdiRg FRheytRgkout the mask
rempval portions 5a are inte ralky f or med. reover

RRAC AR oABTHERY ORAPCBP S e es SIOGFOf ﬁg'nﬁfﬁs]?saﬁjr F5t nfpgeed of
process of step S3 and the mask pattern form ng

pEeR egemerindngp maskerhastetasOa ek FOMngtpt ofESk removal
(step SIO . Wien the mask layer 5 is formed of a

ppet ohens| Cpv&1aEsi ReeR nMRIMIEdor 2Rer MagK t Rathagrs Sc are
patterns through exposure and devel opnent can _al so be

aflopred. ofbtdeverasks hhy e Lhaseagkerenpval portions Sa.

sheet - shaped mask 5b on which the mask patterns 5c are

fdened Féopl dCeddrws he prlodedsiFPemres- vaew Pf gihe thus-
the sem conductor wafer 1 , instead of the case where

t hermed kmpakt pats 3o sarec f or 8d -byl Dr b8edsiHigh Hhamaska only

| ayer 5 as described above. Next, a nethod for formng

i Pole vihalskl pptleeess obcsbakenndutt of thiepsendcppdrgliprgvater 1,

t he sem conductor devices 2 by individually separating _

t ied d&hiec @drerimetsi ot r egeomssk 5b is hatched. As shown in
Fig. 12, mask removal portions 5a-2 for the TEG-placement
portions that have shapes corresponding to the shapes of
the TEG-placement portions R22 and mask removal portions
5a-1 for the region-width-reduced portions that have shapes
corresponding to the shapes of the region-width-reduced
portions R21 are formed in the mask patterns 5c, with which
dividing line mask removal portions 5a are integrally
formed. Moreover, such a combinational process of the mask
layer forming process of step S3 and the mask pattern
forming process of step S4 serves as a mask forming process
(step S10). When the mask layer 5 is formed of a
photosensitive resin, a method for forming the mask
patterns through exposure and development can also be

adopted. Moreover, it may be a case where a sheet-shaped

mask 5b on which the mask patterns 5c are formed is placed
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Rl by perform ng plasma etching on the sem conduct or
wafer 1 on which the nmask patterns 5c have been thus

wo oroaets72s descri bed (step S6: plasnma di ci ng pPOTER906/300409

(or plasma etching process) ). Concretely, in the

pl asma processi ng apparatus 10 Oshown in Fig. 1, the

sem conductor wafer 1 is placed on the placenent

surface 13a of the lower electrode 13 via the

protective sheet 4 with the processing-target-face Ib

on which the mask patterns_5c are fornmed served as the
S (R FORSS SUBSRRAFT SAC% NP Ve UUNs VRBEfoRaUIF ROT wafer
seal ed, and the processing chanber 12 is |nter r]CaI Ir}/'
viacudmsdepd. 0f dbsut C266 PHCTH &F‘ieviﬁasl‘hépat erms 5c are
evacuation punp 19. In addition, the gas of the,
reyined S FIIRFSET Y stReigpasedla ¥eim t hes plessiibed above.
generation I\igas supply unit 17 into the processin )

chanber 12 Naitough TeEhgss Kuppf9rhene ]‘.—&]éllé(ﬁélmlaae pieces of
porous plate 15. By applying a radio-frequency voltage |
teenheondieor| @@%F@dgol3nl§ ugRagr 4dic- $ekiRHYC oefevices
supply unit 20 in the above state, plasma can be . _
genevatiedlividaadilschaeperspaed [theat @gvbeeneefneheon-regions
upper el ectrode 14and the | ower el ectrode 13. The

pkhshi genéprmréndi plekwaadiedchiinge padee | sebppn@ycEor wafer
the mask patterns 5c¢c fornmed on the processingtarget -

flacen| whdfcht Hhesenisbnpatterndafsr Haype abednofhilse formed is
pl acement surface 13a of the |ow er electrode 13. By
thesprilsed apptercatson, phesph astbcinsgapproedsso (e Pplasma
surface of

etching process)) .

Concretely, in the plasma processing apparatus
101 shown in Fig. 1, the semiconductor wafer 1 is placed on
the placement surface 13a of the lower electrode 13 via the
protective sheet 4 with the processing-target-face 1lb on
which the mask patterns 5c are formed served as the upper
surface. Subsequently, the vacuum vessel 11 is sealed, and
the processing chamber 12 is internally vacuumed (e.gd.,
about 100 Pa) by driving the evacuation pump 109. In
addition, the gas of the regulated flow rate is supplied
from the plasma generation gas supply unit 17 into the
processing chamber 12 through the gas supply hole 1l4a and
the porous plate 15. By applying a radio-frequency voltage
to the lower electrode 13 by the radio-frequency power
supply unit 20 in the above state, plasma can be generated

in a discharge space located between the upper electrode 14
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the processing-target-face Ib that corresponds to the
dividing Iine mask renoval portions 5a, or the exposed

wa@arobacy2dn whi ch the mask 5b is not placed. BRCT/mReH06/300409

appl ying the plasm, the exposed surface of the
processingtarget- face Ib is eéghed. By performng the

pl asma etching on the exposed rface of the

processi ng-target-face Ib of the sem conductor wafer 1

, the sem conductor wafer 1 is reduced in thickness in

the portion that_ corresponds to the exposed surface,
dﬂﬂdt?kﬁrﬁﬂW@?nﬁ%%F??%é?l¥3Tennved. Through this

process, as shown in Fig. 7D, the, senmi.conductor wafer .
1 is divideh§ nPasHd WA R%BceR dihg hglscharge space 1s
sem conductor _chi ps 10 including the sem conductor L
qpbied otal R RS RAHEHG T egF 0RO TRED. ORbridd eProgessing-

plurality of the region-mﬁdxh-reduced portions R21 and
t¢ﬁ¥9@¥3%§%@eh@npfp he oreieoncdlietehr eler A dH@ced on the
dividing regions R2 , and there are connectin
fetacerentbeswBEacehd 3roref obBe RAPWRTd Rectrqdr 13. By the
connecting portions are portions for connecting t he
pot 2 sm s2 P emEioR, whike o hasiea ol § f epehied efP obh@i geréace of
each other. By using the plasna etching as the

divé di pepemsnsngt herdeVr Eetor ndle i okhakegronseRPordn bto the
e divided according to the configuration of the
cahviedingmg lgore | pask . rémevahe pordsianset A nRL f ghe exposed
exanpl e, fluorine based plasma is used intending to
renpfece hersi whdoh ablde mask 5b 1s not placed. By thus
applying the plasma, the exposed surface of the processing-
target-face 1lb is etched.

By performing the plasma etching on the exposed
surface of the processing-target-face 1b of the
semiconductor wafer 1, the semiconductor wafer 1 is reduced
in thickness in the portion that corresponds to the exposed
surface, and the portion is finally removed. Through this
process, as shown in Fig. 7D, the semiconductor wafer 1 is
divided into individual pieces of the semiconductor chips
10 including the semiconductor devices 2 along the dividing
regions R2.

Moreover, a plurality of the region-width-reduced
portions R21 and the TEG-placement portions R22 are formed
in the dividing regions R2, and there are connecting

portions between the portions R21 and R22, the connecting

portions are portions for connecting the portions R21 and
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the silicon oxide. However, a reduced etching rate
results with the TEGs 3 that are forned mainly of the

woradoe/7¥Rs i ncl udi ng nmetal s and i norgani ¢ subst BOT/&ER0061300409

the case of the etching using the fluorine based

pl asma, and therefore, the TEﬁé 3 remai n unrenoved (or
ot her portion renains as a re ?ning portion as a
consequence of the partial renoval of the TEGs 3 ) .
Therefore after the plasma etching is perforned as

TRoE bl b tha b et A PSR ITR (i Bobd: vaBher - BY

the seni conduct or chi ps S into individ

PHBERE, The Dlagha  feC m.%e‘?ﬁéﬁéﬁm%%omn?hegﬁ‘e device-

dividi ng regi ons R2, |n this case, . th Iac ment
ng’(ﬂF‘%WsorFQZQeng%? iRl tﬁ%nsekb%ra@?-'&ﬁg%ﬁl cOrding to the
devi cef or mat i on- ions R is achleved by per form ng

tﬁenﬁ%}é%tﬁe%h@ﬁgt andoRPRCTERE BOTLHAREh -have been

formed on the surface of the silicon substrate 51, are _
forned i nt FPRdithIuBlasmace’t %%b%GateH”$r§%%mﬂie' fluorine
silicon substrate 51 as a consequence of renoving jts
pbrEednPWAERE tie TEEd Ratenddrer & t serpEesiiieconllicon and
substrate 51. Therefore, theplasma dicing process is

chhei ebl beenbgxideng HAWeVREK parednfedceiehieg rate results
capabl e of concurrently carrying out the separation of
twetheﬁﬂwbn3@6$0ﬁ3chhpg ereanfornedi fuiivildlaPifzaihonmaterial
of the TEGs 3 . Subsequently, as shown in Fig, 8A, the
misklSGinhaneteds endnisabdedien sHestances in the case of

processing-target-face Ib of
the etching using the fluorine based plasma, and therefore,

the TEGs 3 remain unremoved (or other portion remains as a
remaining portion as a consequence of the partial removal
of the TEGs 3). Therefore, after the plasma etching is
performed, as shown in Fig. 7D, only the TEGs 3 remain
separated from the semiconductor chips 10 in the space
between  the semiconductor chips 10 separated into
individual pieces, i.e., 1in the portion that corresponds
the dividing regions R2, 1in this case, the TEG-placement
portions R22. That 1is, the separation of the device-
formation-regions Rl is achieved by performing the plasma
etching, and the TEGs 3, which have been formed on the
surface of the silicon substrate 51, are formed into
individual pieces separated from the silicon substrate 51
as a consequence of removing its portion where the TEGS

have adhered to the silicon substrate 51. Therefore, the
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each of the separated sem conductor chips 10 is
renmoved by carrying out, for exanple, an .ashing
w@r@ensT2{ step S7: mask | ayer renoving processPCT/JE00EI0409

the TEGs 3 are generally forned of a plurality of

kinds of materials, the TEGs 3 are not renoved even by
t he execution of the mask Iaye? renovi ng process and

remai n unrenoved. Subsequently, as shown in Fig. 8B,

an adhesi ve sheet (dicing sheet) 6 is stuck to the

processi ng-targetface |Ib of the sem conductor wafer
(%%%%“%Sdlﬁl&%gpgﬁéﬁsstjisckf:ﬁﬁrﬂneglcé%"rsl") %%YThléS:Lng the mask
adhesi ve sheet 6 has a size larger than that of the’

SR eI URE of ORBEEr CEPERd S & ISRRFUF o gk 72T HPg out the
(jig) (not shown) located at its periphery to hold the
WESRATFEHRR t 18T eblhal | FATHEXHI G coRBEPFor Wafelnf  the
to b.e_hand[ed._Subsequentlg, as shown in Fig. 8C the
ptedictdyel spebion ¢hathmatiprofected the
circuit-formation-face la of the sem conductor wafer 1

i s peel ed ofELSERRERELY he 3FecitAYn iRe FIEGs BAt hahe mask 5b
individually remain in the portions that correspond to
t bleatdi veuhhgsr egiremored( PEGH e epre Foig ormar oy fage 1b of
put in a state in which they are supported only by

peatlece fvehsheepatrated senistanduaton whiqy fHeelsf remaved by
protective -sheet 4 . Therefore, the TEGs 3 are

r empweth@ rontt héorespanplee dhvhdhhpiregponssristep S7: mask
(TEGpl acenent portions R22) together with the peel of f

olayée peobednioveoshests)4. . Biegs odessTBESr énoykaggenerally
the TEGs 3 by

formed of a plurality of kinds of materials, the TEGs 3 are

not removed even by the execution of the mask layer
removing process and remaln unremoved.

Subsequently, as shown in Fig. 8B, an adhesive
sheet (dicing sheet) 6 is stuck to the processing-target-
face 1b of the semiconductor wafer 1 (step S8: dicing sheet
sticking process). The adhesive sheet 6 has a size larger
than that of the semiconductor wafer 1 and is fixed by a
wafer ring (jig) (not shown) located at its periphery to
hold the wafer ring, thereby allowing the semiconductor
wafer 1 to be handled.

Subsequently, as shown in Fig. 8C, the protective
sheet 4 that has protected the circuit-formation-face la of
the semiconductor wafer 1 is peeled off. During the
peeloff, the TEGs 3 that individually remain in the

portions that correspond to the dividing region R2 (TEG-



peeling off the protective sheet 4 as descri bed above
can be referred to as a protective sheet renoving
wW@r@ensT2dr a TEG renovi ng process (step S9) .PCT/JP2006/300409
Mor eover, the operation of peeling off the protective
sheet 4 may be carried out nangglly by an operator or
carried out nechanically by a vice of a robot or the
like. As aresult, the sem conductor chips 10 are
separated into individual pi eces and arranged on the
adhesi ve sheet in ate in ich no TEG 3 exists.
mﬂea%%m%naempnéhﬁﬁ Rt 1§ ot ofbaksi Sy AR they
onpl eted. Accordi.ng to the nanufact ri net hod of
tw&eséﬁpesﬁa@ét Slehipg, pFHEeértllgﬁgesﬁjeerﬁncgo?'tﬁe -, Stuck to
dividing regions R2 for formng the TEG 3 is
| ihe (B HAFS o5 ERe RERLVRCERYS, gt var i oEEeﬁ?ﬁ%Fe' the TEGs
arrangenent variations can b e adopted, The
a¥ raifg eRene vodr FReT ofe of ¢ Pec T @thdiLH% H?W—BP%gRZ (TEG-
regions R are described below First of all, %
shbyeerephr PoaItLpnen Fagedt SERERET | &ifitevi e Pﬁ—@ off of the
di viding region Rl of the sem conductor wafer 1 f
expd B¢ @t Hge afhaeF afigemBhey RS sen Odc R Y otlae 'tEGs 3 by
first nodification exanple. A's shown in Fig
peeblngyoff fihestexftadhiiite r sgpehsRIE td%ft@a%ed “above can
roughly linear regions formed extending in the
ibé usefareddvépt salke dnod@dtee t4hmel sremgying process or a
direction, in a direction along the surface of the
SERG coetaving pabeess asten BPlUr al Hoyeoiesecbhe operation of
di viding regions 32 that are
peeling off the protective sheet 4 may be carried out

manually by an operator or carried out mechanically by a
device of a robot or the like.

As a result, the semiconductor chips 10 are
separated' into individual pieces and arranged on the
adhesive sheet 6 in a state in which no TEG 3 exists. The
semiconductor chip manufacturing process is thus completed.

According to the manufacturing. method of the
semiconductor chips, the arrangement of the dividing
regions R2 for forming the TEGs 3 is not limited only to
the above case, and various other arrangement variations
can be adopted. The arrangement wvariations of the TEGs 3
in the dividing regions Rl are described below.

First of all, Fig. 9 shows a partially enlarged
schematic view of the dividing region Rl of the

semiconductor wafer 1 for explaining an arrangement
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roughly linear regions fornmed extending in the
illustrated horizontal direction, that is a second

walzeoeoti7eh, perpendicular to the first directiPOT/aR206/300409

arranged, for exanple, at regular interval pitches on

the surface of the seniconductg wafer 1 . By thus

arranging the first dividing regions R31 and the

second dividing regions R32, dividing regions R3 that

have roughly grated frane configurations are forned,

and the device-fqormation-regions R4 are defjned by the
d’faﬁjcﬁt'rﬂgorﬂea%ﬁggﬁ%g. tﬂqeafi%ﬁ&%dir%ﬁ@iﬁgc%lg?fbngx ple. As
and the second dividing regions R32 have width .

RIS BRsEs8t ds, af Br-UERarbYe OTt He L tdtth- it ioFglons R31
dl smaller than the wi dth di nensions dO of the TEGs

Gs 3,
dithseP¥e akOWHEl Bx aAPRE Tof FeREPTBgitoRFTIRI It BX F ettty 1n the
portions. By thus formng the dividing regions R3, a
pllltﬂrla?rt]f@/t%% veretcett fdrscéionr wRPEh ithe ff+sst direction,
dividing regions R31 and the second dividing, regions
R3? andieerViomtakenttthe estbkaral. of nthpj sephganductor wafer
corner portions 62 of mutually adjacent four

devare- foorpdtt ah tiegp bnseRrfack Wirkigrbt hegiopy 32 that are
setting back the corner portions 62 inwardly of the
deciiglel ¥ ol kpeRonreagpoas IRFMethextegiddmaariea bhet helustrated
i ntersections 61 can be expanded (i.e., the region .
viialt heowhal be dixgatded), astdhéwn i: Figg. B@comde direction,
region widths are expanded so that the w dths becone
geaperdt babatr hean dhke dEfeasi obistel bPnt RrTE@F rangen, for
s aresult, the
example, at regular interval pitches on the surface of the
semiconductor wafer 1. By thus arranging the first
dividing regions R31 and the second dividing regicns R32,
dividing regions R3 that have roughly g¢grated frame
configurations are formed, and the device-formation-regions
R4 are defined by the dividing regions R3. The first
dividing regions R31 and the second dividing regions R32
have width dimensions set as, for example, the width
dimensions dl smaller than the width dimensions dO of the
TEGs 3 and serve as one example of the region-width-reduced
portions.

By thus forming the dividing regions R3, a
plurality of intersections 61 at which the first dividing
regions R31 and the second dividing regions R32 mutually

intersect are formed. In this case, corner portions 62 of

mutually adjacent four device-formation-regions R4 face one
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intersections 61 can serve as TEG pl acenent portions
R33, and the TEGs 3 can be arranged in the respective

wa BE@plozresrent portions R33. Mreover, by provi BCHgP26E300409

set back so that the corner portions 62 of the

devi ce-formati on-regi ons R4 Cqﬂﬁ to have curved convex
surface portions in expanding e region area of the

i ntersections 61 as shown in Fig. 10, Rportions 63,

“that is rounded portions 63, can be forned at the

corner portions 62. Wth this arrangenment, the .
FﬁﬁﬁgﬁﬁhlarBHe§?EE;PSrhﬁthﬁ§F%g? SR4PRIFEIPBPNed 1nwardly
i nto _device-formation-regi ons R40 ghe t he r.ounded’

S <A G  GRHeHO BT TP R o PRt FEROB2 AR OF the
t he devi cef ormation- regi ons R40 havjng the_rounded .
FOYRGIERETEPNSs et cHABUECOrSPEIHEES ?lc%rre§88n£%%jQQ)Wldths
the shape are to be formed in arrangenent. The thuys )
femdere | sxpaRdadYi @isnghegt oH RE69where t héhe reglon widths
TEG pl acenment portions R33 are arranged at the

iateer e8peNded 6P ofhehe tdievivdi s e§ieeomes. IBsA s than the
adopting the variation of the region arrangenment that

'FE(£UB dimepraerd by0 arqfanghfg THes TEGp! ackied result, the
portions R33 at the intersections 61, the _
iimttermeattions 641 caaneffaacts vas yTBe-plpcepea twinaiddons R33,
form ng the connecting portions in the side portions

afnd h&heecTBGRyul3ar cdevike- fsranbEdn- Fegitdrs Respefglive TEG-
particul ar, by conversely form ng the corner portions
imtaxantentr odeidrporR3dns i nst ead of nmking the

connecting portions renain .
Moreover, by providing the setback so that the

corner portions 62 of the device-formation-regions R4 cone
to have curved convex surface portions in expanding the
region area of the intersections 61 as shown in Fig. 10, R-
portions 63, that is rounded portions 63, can be formed at
the corner portions 62. With this arrangement, the
rectangular device-formation-regions R4 are formed into
device-formation-regions R40 where the rounded portions 63
are formed at the corner portions 62. In the device-
formation-regions R40 having the rounded portions 63,
semiconductor devices 2 corresponding to the shape are to
be formed in arrangement. The thus formed is the dividing
region R30 where the TEG-placement portions R33 are
arranged at the intersections 61 of the dividing region R3.

By thus adopting the wvariation of the region

arrangement that TEGs 3 are placed by arranging the TEG-
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existing in the formed sem conductor chips, the
transverse rupture strength of the sem conductor chips

wa@ amveloes7esipr oved, and the sem conduct or chi ps POEIP2006&300409

hard to damage can be provided. Al though the two TEGs

3 are placed in each TEQI acengnt portion R33 in Fig.

10, the nunber of TEGs 3 to be EI aced can freely be

set. Moreover, when a plurality of TEGs 3 are pl aced

in one TEG pl acenent portion R33 as descri bed above,

the size of the TEG placenent portion R33 is_ .

FHATTRITEd RPIGrRRS ngRgﬁe i’ﬂgur F‘letyl&tef‘ééé:t’slqnﬁto 61, the
one group and taking the size and the w dth di.nensjon ,

oM HeS G grdtp FAto %55%?%&?’8 Won\gerrUérd\;e]rz,e without
al t hough the TEG pl acenent portions R33 haye been.

TS & eh ACHIRE ot RAF IS orfs 8% aF 6% et s of the
the corner portions 62 of the devjce-formation-regjons

R e B I F9 6L G 1ef Atie QeI R RS ot het RaFFhelar, by
shapes can be adopted with regard to the shape of the
CONHEST JROFY | BASTMERY Fole exQFPISE, PPTRANBe g tséhe rounded
where chanfered portions 73 are forned at corner ,
ot iores 7Rnatdedi od- frdad ol e e GPHRSCRIDIaPFHMHF nremain
Fig. 11. Wien the chanfered shape such that the edge
pot 14 oy ofnt hbecfpneedpeenicesdrztare ¢hiRsar | hgueransverse
off is adopted as descri bed above, there is an .
adveimages ttengthe f eghorsamiczowiusheer gotps opan 7ae cipproved,
be expanded nore effectively than when the rounded

pnd | ome $Snacendoched. chips that are hard to damage can be

provided.

Although the two TEGs 3 are placed in each TEG-
placement portion R33 in Fig. 10, the number of TEGs 3 to
be placed can freely be set. Moreover, when a plurality of
TEGs 3 are placed in one TEG-placement portion R33 as
described above, the size of the TEG-placement portion R33
is determined by grouping the plurality of TEGs 3 into one
group and taking the size and the width dimension of the
entire group into consideration.

Moreover, although the TEG-placement portions R33
have been formed so that the rounded portions 63 are formed
at the corner portions 62 of the device-formation-regions
R40 according to the above description, other various
shapes can be adopted with regard to the shape of the
corner portions 62. For example, it may be a case where

chamfered portions 73 are formed at corner portions 72 of
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Mor eover, the arrangenment of the deviceformation-
regions and the dividing regions as shown in Figs . 10

wa@paed1s7ean be defined by form ng nmask patter nBCT/m006/300409

coincides with the arrangenent, and the sem conduct or

wafer 1 on which the mask pattg ns are provided can be
subjected to the plasma dicing %rocess. According to

t he enbodi nent, by determ ning the arrangenent of the
di vidi ng regions R2 by conbi ning the TEG pl acenent

portjons_R22 of which the region wdths, are. parijall
eXPEHRT: WM AP F oG T vﬁ%?h@‘? e%@@% Jp%rfjrgnsﬂf\?l When the
and thereafter placing the TEGs 3.in the TEG pl acenent
AT ES RS8P ot RECH A H GgROHE ROTEHCHEAd of (he cornex
formng the dividing regions with the constant. regiqn .
VIPRIE RLGRS | A2t BE & ohvePRT bhalFYrarfier +# &598%&%%% aﬁacrlbed
arrangenment of the device-formation-regions R and the
deRPEEng Thefiond R228n eREABEATEONHIRE orthf 89 OR t g2 of
region widths of the region-w dth-reduced _portions R21
chntpes prelens edl f Fom bRi pgPrReed BPEE BYfeRELVP4Ynthan when
di mensions of TEGs 3 (i.e., suffering restriction that

t hleer bgindedi B hsleanst hea¥or hREHPBat er than the width

di mensi ons of TEGs 3 as in the conventional case) . .
Concr et el y,Moreotierdi vitdieg ragiargement py ofor nithg t heevice-
partial regions where the TEGs 3 are placed as the _ ,
TEG:phhtenenegponsi and 2o dhuidhader@PdPRSdRfeABPYRsIN Figs.

greater than the w dth di nensions of the TEG 3 and
foPmiamgl 11 can be defined by forming mask patterns that

coincides with the arrangement, and the semiconductor wafer
1 on which the mask patterns are provided can be subjected
to the plasma dicing process.

According to the embodiment, by determining the
arrangement of the dividing regions R2 by combining the
TEG-placement portions R22 of which the region widths are
partially expanded with the region-width-reduced portions
R21 and thereafter placing the TEGs 3 in the TEG-placement
portions R22 of the dividing regions R2 instead of forming
the dividing regions with the constant region width as in
the conventional manner in determining the arrangement of
the device-formation-regions Rl and the dividing regions R2
on the semiconductor wafer 1, the region widths of the
region-width-reduced portions R21 can be prevented from
being restricted by the width dimensions of TEGs 3 (i.e.,

suffering restriction that the region widths must be formed



10

15

20

25

the regions where the TEGs 3 are not placed as the
regi onwi dt h- reduced portions R21 .that have w dth

walzomszi7ehs smal |l er than the wi dt h di nensi ons PET/i12006/300409

TEGs 3 , the distance between the edge portions of

nmut ual | y adj acent device-fornag%on-regions R | can be

put closer to each other regardfess of the arrangenent

of the TEGs 3 on the sem conductor wafer 1 .

Particul arly, when the distance between the edge

portions is reduced gs_described,above, t .
dER et or reeonthe e@’il&#‘ ipghsiePFatty %%Gﬁ vPdétf by the
the plasna etching so long as a limt dinmension such
tFRAVHel Qebar@@3or by the plasma etching can be

performed is secured as the djstance di.nmension,, and ng

i nfl uence i ERXEREYd on the FARUf SVGFAIRG preEPor R2, by
the sem conductor chips 10. Therefore, a_sem conductor

vEG Eringdthe seAT EbaHUERSEOBA| PhRERUIASt FEGTy Fretfodelaced as
capabl e of increasing the nunber of sem conductor )
cHiosTBEt Rl AGBIEnpe POIHLONE 224 nthehp&aiveo i ifth gHpensions
conventional sem conductorwafer provided with TEGs can |
ber grlost delian Molre oviedth thsngmekons  ohhild BEest drfed forming
in the dividing regions R2 during the- manufacturing ,
ptloe essgbdns hehseei EbAJUESS Schiys NG fokage@ as the region-
characteristic investigation, are fornmed of, for ‘ .
exadiphereducedi apertiars conthi nthetal Badad wheEfanfiemensions

substances different fromthe materials of
smaller than the width dimensions of the TEGs 3, the

distance between the edge portions of mutually adjacent
device-formation-regions R1 can be put closer to each other
regardless of the arrangement of the TEGs 3 on the
semiconductor wafer 1.

Particularly, when the distance between the edge
portions 1s reduced as described above, the device-
formation-regions Rl can reliably be divided by the plasma
etching so long as a limit dimension such that the
separation by the plasma etching can be performed is
secured as the distance dimension, and no influence is
exerted on the manufacturing process of the semiconductor
chips 10.

Therefore, a semiconductor wafer and a
semiconductor chip manufacturing method capable of
increasing the number of semiconductor chips obtainable per

unit area in comparison with the conventional semiconductor
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silicon and silicon oxide of the objective materials
to b e etched by the plasma etching besides the

woradoen7Eks. Therefore, with regard to the PCT/JP2006/300409

conventionally problemthat the TEG 3 cannot b e
renoved dependi ng on the plasn% etching for the

i ndi vi dual i zati on of the seni cohductor chips 10, it is
possible to separate the TEGs 3 fromthe respective
sem conduct or chips 10 by perform ng the plasna
etching and thereafter renove the TEGs, 3 adhesively

HAKSE (RE QRO St i VRPSHAR P iRFTEeet with the

sheet fromthe respective dividing regions R2 (i.e.,

TEG pl acengfAr§0Fes onSPR2BEGD c At ed'bet e & Heptmed in the
sem conductor chips 10 by peeling off the protective
sHeetdin g dFrEi gt R tUeking e TR etA e LRI RAtF TSR0t the
la of the sem conductor wafer 1 for the protectjon o f ,
t¥rmiepidieetdr othime LUrfeeethanerararker evbhe wHeres hegation,
sem conductor wafer 1 is subjected to_the dividing .
proeeferpgdusifng e pramphedi BRRAGripts| Fhsds GBI i metals
elimnate the need for perform ng the plasma etching

fard t heorampigl BostRNTEGsd3LEPrpoEpdsey Ehangiatgrials of
the gas type and renove the TEGs 3 byonly carrying out

t el bpen aghdnsbdl igenebyigeelofnghef folttretprer aratemelals to be
sheet 4 , so that the renoval of the TEGs can be .
achilee@d birothk efbflieciment Spdriad orbegides tbhee materials.
noted that, by properly conbining the arbitrary

ehibvede fienes ofi thhe eafeordenent Ebaedoraerdusrendodimesiekem that
the effects possessed by them can be produced.

the TEGs 3 cannot be removed depending on the plasma

etching for the individualization of the semiconductor
chips 10, it is possible to separate the TEGs 3 from the
respective semiconductor chips 10 by performing the plasma
etching and thereafter remove the TEGs 3 adhesively stuck
to the protective sheet 4 in contact with the sheet from
the respective dividing regions R2 (i.e., TEG-placement
portions R22) located between the semiconductor chips 10 by
peeling off the protective sheet 4 adhesively stuck to the
circuit-formation-face la of the semiconductor wafer 1 for
the protection of the surface from the surface.

Therefore, even when the semiconductor wafer 1 is
subjected to the dividing process by using the plasma
dicing, it is possible to eliminate the need for performing
the plasma etching for the removal of the TEGs 3 by

purposely changing the gas type and remove the TEGs 3 by
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Al t hough the present invention has been fully
described in connection with the preferred enbodi nents

wo b@cpni2ani th reference to the acconpanyi ng dr BEI/0RPH06/300409

it is to be noted that various changes and

nodi fications are apparent to %Fose skilled in the
art. Such changes and nodificatifons are to be
understood as included within the scope of the present
i nvention as defined by the appended cl ai ns unl ess

they depart, therefrom The disclosure of Japanese
SO AT 1RAL PBR NBe S00E-H860 17 CHSEAL ARGl OF T the

2005 incl udi ng specificatjon, drawi ng and cl ai.nms ar :
iR g gt PG i b b§°ré¥lé£eﬁgs r‘fﬁffa%r‘@ri of TP A can ve
entirety. CLAIM5 1 . A nmanufacturing nethod for

SR e g wdh B RT S GRETF oY ng a

sem conduct or device in each of devicefornmatjon- L

regi ons deflitheeF by drsiRRFRF ridif oL R IR im hgtayeing the
or a test elenent group, in_a TEG placenent portion,

tHD Hy XA 1 ng ePBGoGRSTBS ngOhr r dhfed 84 C46MEH LRERGde VaTrious
the TEG pl acenent portion where the TEGis arranged

T edia dttHhe reffrels Rrisonzednog ethelyi ¢an wpetpsoduced.
are made snaller than that of the TEG pl acenent

portion on Zlthowgh sutfeacerefentset conbiet omagf been fully
sticking a protective sheet onto the first surface of

tdes ceibebnduct conmefaiosy whah t Beeshpsefpsred embodiments

- thereof with reference to the accompanying drawings, it 1is

to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended
claims unless they depart therefrom.

The disclosure of Japanese Patent Application
No.2005-4860 filed on January 12, 2005 including
specification, drawing and claims are incorporated herein

by reference in its entirety.
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brought in contact with the TEG placing a mask on a
second surface which is a surface | ocated opposite

wo eapaiord4tes fi rst surface of the wafer so as to PEF/iIree06/300409

the dividing regions; performng plasma etching on the
second surface of the wafer in state that the
protective sheet is stuck to aﬁg the mask is placed
on, thereby portions corresponding to the dividing
regions are renoved and then the

devi ce-formati on-regions are_divided into individua
sem conduct or chi ps each of GMAIER i ncl udes t he

i ndi vi dual i zed sem conduct or devi ce; aqg renovin

( a’

remai ntng portioh OFRRREATEE 10 cHE nst?h tﬁ%mlconduCtor
TEG pl acenent portion and is stuck to the protective
sEeEPS GYHYethet%Fth the protective sheet by peeling
off the protective sheet fromthe sem conductor chips ,
di vi ded by faEnphasARSeREEPRGUCEREr €8yl ¢Reln each of device-
i ndi vi dual i zed sem conductor chips are manufactured. 2
. Eorea Feowf aeg bpnagdatined byrdiveédiagi EendeReopnehifpsming a
as defined in claiml1l , wherein in formng the .
sERFconduet dredleveteserhdIrREPTEGD thelEfwHr@gnent portion,
regions are arranged so as to include the .
r ehe odiwildihor eckEianHobeinds arfandesy sy dshdosndp¢bpde the
than the wi dth dinension of the TEG and the ,
TEESpp beeement pportdant Waerhatha BEGt hsdipeasbed and region-
greater than the wi dth di nension of the TEG
width-reduced portions whose region widths are made smaller
than that of the TEG-placement portion on a first surface
of a semiconductor wafer;

sticking a protective sheet onto the first
surface of the semiconductor wafer so that the sheet is
brought in contact with the TEG;

placing a mask on a second surface which is a
surface located opposite from the first surface of the
wafer so as to define the dividing regions;

performing plasma etching on the second surface
of the wafer in a state that the protective sheet is stuck
to and the mask is placed 9on, thereby portions
corresponding to the dividing regions are removed and then
the device-formation-regions are divided into individual
semiconductor chips each of which includes the

individualized semiconductor device; and

removing a remaining portion of the TEG, which
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3 . The manufacturing nmethod for the sem conductor
chips as defined in claiml1 , wherein in formng the

W@ eosoniTasct or devi ces and the TEG the divi di PQI/JP2006/300409

regions are arranged so that the TEG pl acenent portion

is arranged adjacent to a corneg portion of the

device-f ormation-regions . 4 “The manufacturi ng

nmet hod for the sem conductor chips as defined in claim

1, wherein the device-formation-regions are

rectangul arregions, the dividing regions include. a

TRt y 1B '%S?E%Rﬁi%?ﬂaeﬁggsﬁg%araa} i ffngtuck to the
nmut ual | y, adj acent devi cef or mati on- Eegions in a,firS%
PTG o AndPE Sy ur BP9 FBF dBFVIRF M T b onsheet by
for dividing in a second direction perpendicular to
tPReFinGt Oéi%r eblif 0Pt adte Yoo gSBReh dtifi®ed semlconductor

portions, and the dividing re%ions are arranged in a
t Kdtvided TEeY pl &&¢nenPlpsPei orf i@ ¥ ned ypreby  the
partially expanding widths of the first dividing
r Rl onkdamtl Fed SEBbRRALGTAT nghieyi RS BINRRAETEERAer
portions of the device-formation-regions facing an at
| east one intersection of the first dividing regions
and the second dividing regions are set back inward. 5
The Zranuf Blee umemg: fastivad. oo r mehioderi @ondli& ofeBhEpaductor
as defined in claim4 , wherein the first dividing
relyiphsaandef heedetondl @ini di ngheegions have wi dth
di mensi ons small er than the
in forming the semiconductor devices and the TEG,
the dividing regions are arranged so as to include the
region-width-reduced portions that have widths smaller than
the width dimension of the TEG and the TEG-placement
portion that has a width dimension greater than the width

dimension of the TEG.

3. The manufacturing method for the semiconductor
chips as defined in claim 1, wherein

in forming the semiconductor devices and the TEG,

the dividing regions are arranged so that the TEG-placement

portion is arranged adjacent to a corner portion of the

device-formation-regions.

4, The manufacturing method for the semiconductor
chips as defined in claim 1, wherein

the device-formation-regions are rectangular
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wi dt h di nensi on of the TEG and the TEG pl acenent
portions have wi dth di nensions greater than the width

waleemensizenh of the TEG 6 . The manufacturing nechorobéa@300409

the sem conductor chips as defined in claim4 |,
wherei n the TEG pl acenent porthgn is formed so that
the corner portions of the devi‘ce-formation-regions
faci ng theintersection beconme roughly curved convex
surface portions. 7 . The manufacturing nethod for the
sem conductor chips.as defined i.n claim4 , wherein .
CIRE S pl BREnERT pORE] BROFERFOrREIUES Chatlrt Hig ¥ 1RF first
corner, portions of the device-formati on-regi ons fa%fqg ,
tHe” it ed s d@dioRs 8Tor A Tt Lo andver adlacen evices
conprising: a substrate that has, a i ,
At 19T FRY I RS f ARe 2ot i e nd B ¢k &t i pdore Plurality of
devi ce-formati on-regions and djviding regions for ) )
dEGMhgdinedieyi ediorfaiPren Hediddnd dre arfanged; dhrection
plurality of sem conductor devices placed in the ,
destirend bewhat ofor éficonsi rytlespéEeriery; agnd-he TEEgiep-width-
test elenment group, placed in a TEGl acenent portion .
ofedureedi RPuthgneegrbfs thehdigidigiong e®iginghsare arranged in
i ncludi ng the TEG pl acenent portion and regi onw dt h-
reducsthgor tilons Whes e TEGgicd R afingifts Beatiede dwal FeFpmed Dby

than that of the TEG pl acenent portion
partially expanding widths of the first dividing regions

and the second dividing regions so that corner portions of
the device-formation-regions facing an at least one
intersection of the first dividing regions and the second

dividing regions are set back inward.

5. The manufacturing method for the semiconductor
chips as defined in claim 4, wherein

the first dividing regions and the second

dividing regions have width dimensions smaller than the

width dimension of the TEG, and the TEG-placement portions

have width dimensions greater than the width dimension of

the TEG.

6. The manufacturing method for the semiconductor
chips as defined in claim 4, wherein
the TEG-placement portion is formed so that the

corner portions of the device-formation-regions facing the
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9 . The sem conductor wafer as defined in claim8
wherein the dividing regions are forned so as to

WO p@b0TT2% he regi on-w dt h-reduced portions thaPChar2806/300409

wi dt hs smal |l erthan the wi dth di nension of the TEG and

the TEG pl acenent portion that has a wi dth di nension

greater than the width di mensi dfP of the TEG 10. The

sem conductor wafer as defined in claim8 , wherein

t he device-formati on-regi ons are rectangul ar regions,

the dividing regions include a plurality of first _
di-PtHESE TegnoRECrBIe dioHMiLNg CHIVESl IopTaf¥acamiace portions.
devi ceformation- regions in a first direction and a -
plurality of second dividing regions for dividing in a
second direction perpendicular to the first direction

as t he Tr-egi Ghew BehpedaEBdipdr tiedipd af@rt hehe semiconductor
TEG pl acenment portion, in which widths of the first
dichiigisngsr gifdmedana He igedonwh@ingidi ng regi ons are
partially expanded so that corner portions of the

devi cef or matthen TEGegilemsrfeadi pgradom isedstrmmee by chamfering
intersection of the first dividing regions and the
sébencainddipar tiegionsfatke séevhaek fiommartdon-regions facing

the intersection.

8. A semiconductor wafer comprising:

a substrate that has a circuit-formation-face on
which a plurality of device-formation-regions and dividing
regions for defining the device-formation-regions are
arranged;

a plurality of semiconductor devices placed in
the device-formation-regions, respectively; and

a TEG, or test element group, placed in a TEG-
placement portion of the dividing regions, the dividing
regions including the TEG-placement portion and region-
width-reduced portions whose region widths are made smaller

than that of the TEG-placement portion.

9. The semiconductor wafer as defined in claim 8,
wherein
the dividing regions are formed so as to include

the region-width-reduced portions that have widths smaller
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than the width dimension of the TEG and the TEG-placement
portion that has a width dimension greater than the width

dimension of the TEG.

10. The semiconductor wafer as defined in claim 8,

wherein |

the device-formation-regions are rectangular
regions,

the dividing regions include a plurality of first
dividing regions for dividing mutually adjacent device-
formation~regions in a first direction and a plurality of
second dividing regions for dividing in a second direction
perpendicular to the first direction as the region-width-
reduced portions, and

the TEG-placement portion, in which widths of the
first dividing regions and the second dividing regions are
partially expanded so that corner portions of the device-
formation-regions facing an at least one intersection of
the first dividing regions and the second dividing regions

are set back inward.



