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*159159* Fi \m\mm“m\\“\mventl on 5 This.invention relates to a seni condittor
waf er dividi r dividing a*semn conductor wafer, in which a

plurality of reciamgul ar regions are dengrcated by streets arranged in a
l'attice pattern on the face of the seniconductor wafer, and a seni conduct or
circuit is 10 disposed in each of the rectangular regions, into the
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art, it is common practice to demarcate a plurality of rectang
by streets arranged in a lattice pattern on the face of a sem condugigy«

wafer to forEa FYE eYUGHhRIntGidrcuit in each of the rectangul ar regions.
The thi ckness—of—the20—sem—conductor wafer is sufficiently decreased, and

the semi @onduct or Wak®erineertiorcrelatest e 3 ndeliceriuetes angf®ar regions,
wher eby sem g I ' I _ d :
y cf‘legTQﬂg{gg mtHRE £4:2 ﬂ@%%ﬁfn%%ﬁféﬁ{%{%@%ﬁr, G{ easi ng

t he t hi ckness em conduct or wafer a e sem conduct or 25
waf er into theldmdi \oloural irtec tefh quedcranayli aoh s eopimrs sae glématicatade back
of the sem r f t o jnpart r ir i.cknes o

sem conduct O%?\%ﬂ%%tsﬁ%&%{%n edcu ia‘ngl tgl%;éerﬁeag:o%\ uI}:'t%(}lr 1;hfa efré%eoonfg t he
streets to furemger domdingtchalwafest,aregud s seogicorsdud st eadraiit his 30

custonary no de, calle i.ci ng-hefore-arindin has_recently been
pr oposegjé{anﬁ%ﬁoaﬁeorg)d‘ffaceta}cclhlodfus € CCC&%?%“SL%O The U nlgf} %f%%ée-gri ndi ng
node, a semicehducher] waferarngulan mEqignsireets to a predeterm ned depth,
rat her than over the full thickness 35 of the sem conductor wafer, to form
grooves al ong the - 2 streets on the face of the sem conductor wafer,

and then t hedsmok pfidrhe Saiie agndunt rwvaf er is ground to nake the
t hi ckness of“Tﬁé‘§éﬁf€ﬁﬁqgtfﬁr—mﬁf_T“hot nore.than the . depth of th
grooves, for exanpl@ BHY ?Cﬁﬁoﬁﬁ?gh%r%ﬁ?lconduCtor chip, as s well
15 known among people skilled in the art, it is common
practice to demarcate a plurality of rectangular regions
by streets arranged in a lattice pattern on the face of a
semiconductor wafer to form a semiconductor circuit in
each of the rectangular regions. The thickness of the
20 semiconductor wafer is sufficiently decreased, and the
semiconductor wafer is divided into the individual
rectangular regions, whereby semiconductor chips are
produced. A customary mode of decreasing the thickness of
a semiconductor wafer and dividing the semiconductor
25 wafer into the individual rectangular regions comprises
grinding the back of the semiconductor wafer to impart a
required thickness to the semiconductor wafer, and then
cutting the semiconductor wafer along the streets to form
the individual rectangular regions. Instead of this
30 customary mode, a mode, called dicing-before-grinding,
has recently been proposed and put to practical use.
According to the dicing-before-grinding mode, a
semiconductor wafer is cut along streets to a
predetermined depth, rather than over the full thickness

35 of the semiconductor wafer, to form grooves along the



5 dividing the sem conductor wafer into individual rectangular regions.
Ginding of the back of the sem conductor wafer is carried out by rough
grinding at a relatively high speed with the use of rough grindi ng neans
containing relatively |arge di anond grai?s, 10 foll owed by precision
grinding at a relatively | ow speed with thé use of precision grinding neans
containing of the grinding efficiency,it is desired th t het hj ckness
ground by roﬁ.}btf?egtrsigrﬂﬂ r*d‘eoef%ic?ﬁztgé W%‘?@Cttﬁé AT e &GS by
preci si on grinyligiribe Mg &dh THRdId @IVt aldugyroliifl afomen@ntdinened
conventional sem conductor wafer, dividing nmethod, called

di ci ng- bef or'@FRMRATPE Fde STHE FHUGR T §' Db s BF DS V@  The
dept h of t heyggapuss A I dBRAON dde daan 1, e cqpduahpi ol er tends

to fluctuate, although slightly, owng to abrasion of the cutting neans

caused by _réisiié_é\it%"ep%&l’eﬁ REMIARPRIUQUA B It arfiditidwherature at
whi ch cut t i ngds AT b BRCAUES 10l He ol YELUBLERN®: Rrkhe depth of 25

the grooves, even When the sem conductor "wafer is brought to a
pr edet er m nEREMIB TGRSO D Wafie hdi g atelerh ok bfby HeowHEh SOt ratwa er

there may b lfa]asteﬁ 7dl I he it r V:?o?ﬁ' iﬂaﬁ t han t he
t hi ckness o?’rét: e seén%%\éﬁr}oﬁgtér m%?“glr{h g%:%%r |egg y, t 1'§r ct a‘#ﬁﬂ ar regions
30 are not diedrdedomehinihmltelaiternatanes ydiamwid greimack of the

sem congdyct fer,i,s heing ground roughly, the thickn f the
sem conggct gf;Ol\l\A%"gerd r}%& Bt %%tgrrrlol}éejgrf%aantt ere£ép%3hvec?§tg%w géf] %%/des, wth
the result tviath tite neod anfyysec i =0poNgr imyitne meanglesbntaivimgal |y 35

bef i.Si indi ' f d._Jf th - ' . f
s 0l vi ded AATCHE Phot i b d TR ARt 1 gl S FP0G grosiaton -

——gt-Hretng, et ritghggin dich e e bibe ey s —D—idedestpesd-of hd-brethendi-vi dua
rectangul ar regi.ons, i.e., m conduct or, chi ps,, so that.5 Lntal erable
chi ppi ng of tféﬁgcd&%ﬁ% glf'Plfrf'fiel@Hg’é%u ?JFljengJeIﬁ‘? c%?‘ncﬂ‘.l%’fﬁ?l%?ﬁ&ps"?hkt‘?t her nor e,
the backsof #He geiglatdshicdsudi pp peddsisnf g Lhe@iid ybé nmadd. a Sunmary  of

the Invention, 10 A princj ?aA obj ect of the present invention is to inprove
t he seni condWct I haf &F2 d‘f?‘njgu?ret hod, called dicing-before-grinding,

thereby meking it ppeéshbbeehéndivhdé 8oaeEhesndUlt sEmMabatuchbe wadevi dual

rect angul ar regi on fficientl tisfactorily, t hoyt posing 15
i nt ol e?gbl e ‘{fr\g’joﬁ?ﬂé?f%s“l‘l% I ifc%i/.%g e‘%%f‘ﬁl%‘?-la‘:%%%xs“g’rb?‘ﬁ%ﬂgof\b?gﬁsfBE% of
the sem condist swived eprSbidhe | Yo fbaicsyaves: Thee i B tHe thPreasent

i nvention conducted I n-depth studies, and, have found that the

above- nefit i orRMSD R i Hee phRcPECER R aRCBLCAREUSRRE BHLREALEGPRARAGEPhe depth

of grooves forueeh e | hel{ReegRf s 8i §RALGPNGUEHET tvahBrabebar efgehadi ng the
back of the sem conductor wafer, for exagEIBS,HWnenever a predeterm ned

nunber of t HEISEIRE IPRRRS FaWReLr BY aF 8PE PYEdRE, &RE then

fluctuations in ambient temperature at which cutting is
performed. Because of the fluctuations in the depth of

25 the grooves, even when the semiconductor wafer is brought
to a predetermined thickness by grinding the back of the
semiconductor wafer, there may be cases in which the
depth of the grooves is smaller than the thickness of the
semiconductor wafer, accordingly, the rectangular regions

30 are not divided individually. Alternatively, while the
back of the semiconductor wafer is being ground roughly,
the thickness of the semiconductor wafer may become not
more than the depth of the grooves, with the result that
the rectangular regions may be divided individually

35 Dbefore precision grinding is performed. If the



25 controlling rough grinding and precision grinding during the grinding
step in accordance with the depth of the grooves neasured. According to the
present invention, there is provided, as a sem conductor wafer dividing

met hod which 30 attains the aforenentiongd princi pal object, a

sem conduct or wafer dividing nethod fof diViding a sem conductor wafer, in
which a plurality of rectangul ar, regjons are demarcated by, streets arranged
inalatti Ces%r%%/%q%u%‘?pq A fen e d‘%"f %&ﬁ%%tb‘?’ Wefdral and a 35

sem conduct ofe M4 4ul Sr SPOSEH b SaCho ObrédiBsion -gind Bed Angkd ar regi ons,
into the individual rectangul ar regions, conprising:_ a groove cutting step
of cutting tFRUFHCE HRAing MRART AR Wat 2928 DR tHee siR@EY 5483l f or m
grooves 5 alaigedhGu BAF S Si Ok | NE, SUI f 8&Ri @dndibiersENdcOpsluCEOreMaE er; and
a back grinding step of grinding the back of the sem conductor wafer to
reduce tRe tihrekhesabds ¢hiorENd cofitRzt @FCWas ekl t Bha02dg®? eof htlet he dept h
of the 10 gr ydi vl di SRJAL0 ct r ong the
streets, anf%gé%?%gggggr%lg%é dept %asurlﬁg%ée[%ﬁ\?eﬁstu% ng the depth
of the groovesmicondreot@orcitius bies oret t $ref backegtindsmeoshep; and 15 in the
back grinding step, rough grinding is performed until the thickness of the
sem conduct or waf er becones greater than the depth of the grooves by a

pr edet er m nedunmed e, ofincthé hemvemetosi on grinding is perforned until the

t hi ckne 3 of the sgnlconductﬁr ‘Te% 2 ggcones no% nnr%n%han Lhet%ppth of
the grooves. The gro8va"GaBe asti iﬁg SpPpraférably “Phdltidés

measur enent idiptdwee f tihé sdmidammdscobrthaefsendtondingonethdbdy belded or
after the oropye, SULLEDG, SLePsalTRe S UL RHR Dy Ohak iy SEobBL 0G0 ghness of

divide a semiconductor wafer into individual rectangular
regions sufficiently satisfactorily, without posing

15 intolerable problems, even if the depth of grooves formed
on the face of the semiconductor wafer slightly
fluctuates.

The inventors of the present invention conducted

in-depth studies, and have found that the above-mentioned

20 principal object can be attained by measuring the depth
of grooves formed on the face of a semiconductor wafer
before grinding the back of the semiconductor wafer, for
example, whenever a predetermined number of the
semiconductor wafers are to be divided, and then

25 controlling rough grinding and precision grinding during
the grinding step in accordance with the depth of the
grooves measured.

According to the present invention, there is

provided, as a semiconductor wafer dividing method which

30 attains the aforementioned principal object, a
semiconductor wafer dividing method for dividing a
semiconductor wafer, in which a plurality of rectangular
regions are demarcated by streets arranged in a lattice
pattern on the face of the semiconductor wafer, and a

35 semiconductor wafer is disposed in each of the



25 sem conductor wafer at the groove after the groove cutting step, and

cal cul ation of the depth of the grooves by subtracting the remaining

t hi ckness fromthe full thickness. The measurement of the full thickness of
t he sem conduct or wafer can be nade advazpt ageously by back 30 pressure
nmeasuring nmeans. The neasurenent of the Tenmining thickness of the

sem conduct or fer . at the.groove can be nmade advantageoqusly . by |aser |ight
reflection ﬁﬁgggpﬁﬁ&aﬁeﬁﬁ?.l af | §?‘ealfl J‘%ﬁﬁ‘ﬂl E%lclt@ﬁl%’ll@é of appl yi ng
a protectiveegapasontempha singh:ace of the sem conductor wafer is

i ncorporated after the - 5 groove cutting step and the groove depth

measuring step. BA SFIWE TP RE FAtahe ARG NI Ak 5368 of 11w chart

showi ng progesscehepstor HaZFel eflemgedhrmzedigmnt of f@rﬁrﬁ?r%%@éﬁ or wafer
di vidi ng. met hod according to the present invention; FIG IS a perspective

vi ew showi n§18R%etBfpBPETERTE SBNitEEn SULESC Swstte bheFs@MiTqreug tothemat i ¢
vi ew show ngazeprehew ed node 10 of nmeasuring the full thickness; FIG 4 is
a schematic view showing a preferred node of groove cutting; FIG 5 is a

schematic vi ew shéwiRffla PridimedirRrIObIgNRERT Mghe heackenad kg _
thi ckness; %é*ngbg’nd@cltﬁrar‘%%tz' ere\@u%‘@Fﬁ%%W}ﬂgcﬁm%t LM tape applied

to the face of the sem conductor wafer; I's a scherati c view show ng
a pr ef er r ed sendeovfiucewgh wgrfienditieg noft tmeerebadlaroft hiehaleparti cohduet or waf er;

and 20 G i S i.C M .Showi referred d recj sion
gri ndi ngd of g?ﬁé%ggék%g&%% sfiér‘ﬁ%\cﬁc}?f gtho%? S\?\e/a“ﬁecro .c{uﬁe Oma?%s%oﬁlﬁi on of
t he Preferr édeEstioeiermsnt aanzb wkreefednr:ed enbodi nents of a sem conduct or waf er

ot 9, L SO 0 LSRRl WERL! O AL DEgesey bed I
steps in a peptér oédthe grooves is incorporated before the back
grinding step; and
15 in the back grinding step, rough grinding is
performed until the thickness of the semiconductor wafer
becomes greater than the depth of the grooves by a
predetermined value, and then precision grinding is
performed until the thickness of the semiconductor wafer
20 Dbecomes not more than the depth of the grooves.

The groove depth measuring step preferably includes
measurement of the full thickness of the semiconductor
wafer before or after the groove cutting step,
measurement of the remaining thickness of the

25 semiconductor wafer at the groove after the groove
cutting step, and calculation of the depth of the grooves
by subtracting the remaining thickness from the full
thickness. The measurement of the full thickness of the
semiconductor wafer can be made advantageously by back

30 pressure measuring means. The measurement of the
remaining thickness of the semiconductor wafer at the
groove can be made advantageously by laser light
reflection measuring means. Preferably, a tape
application step of applying a protective tape onto the

35 face of the semiconductor wafer is incorporated after the



30 enbodi rent of the sem conductor wafer dividing nethod according to the
present invention. In Step n-1, the full thickness FT of a sem conduct or
wafer 2 (FIG 2) is neasured. As shown in FIG 2, the sem conductor wafer
2, such as a silicon wafer, is nearly disk-shaped overall, 35 and a
straight edge 4, called an orientation frat, is - 6 forned in a part of
its peripheral edge. Streets 6 are arranged in | attice pattern on the
face of the SR RIS ViR S0 aHF HhRPYS ASRIgUMEa g & B ¢
dermarcated by these streets 6. A suitable sem conductor 5 circuit is

di sposed in _each of the rectangular regions 8. FIG 3 shows a preferred
nmode of neasifrd 919 B %%e semiconductor wafer 2. The

sem conductor waf ef1@, i 5 P4 ageth bRCENRr ONsRow G ko PbRESs 12redbeighaick plate
12 is nounted so as to be novable in 10 a right-and-left direction in FIG

3 and i noa A%TEEIIA! pERRdidient £f t» gemicondictoc arafer L WdiRhg, and so
as to be rotplalle AU LY Male PoSs it enfidie siubstantial ly vertically.
At least a part of the chuck plate I2 is porous, or suction grooves and

hol es of 15 suitabfEcshipes areerspaetive vhevchekipyade eramsletedn

t hrough the chuck ol af& ui tabl e vacuum sour ce causes the

sem conduct or wafer 2 t(;c]cﬁ:e%at%r%’ct ed onto and held on the chuck plate 12.
The full thicknessFH. 03 iheasenhenatictviewatkowingoaapresereddonedeand
hel d on,the ?ggh nl ate 12. ] NBAS UL i th nmeasuring nmeans 16. The
neasuri%g néé%gg |§‘6f§§5?&3¥§lb%c é%ﬁ%é%tre measuring nmeans, called a
pneumati c m cronetBIG. M Gis 3ai schehetiedviewf showingre geedekeddemptanati on
for the measl in cﬁeaQ§1%?' The measuring 25 neans 16 includes a case 18
fixed at a rBqlT Y DS L7 and the case 18 has a hol | ow upper portion 20
and a downward extEDGi oh 22 extehdmagidowbwar dhgwingmuapepéerdedpavteof the
hol I ow upper_portion 20. An up-and-down bl ock 24 is nounted on the downward
ext ensi on 220 RFHE 25D SR %%U\?Méjrléﬁ’ yt%@gb?is.’ A pul se notor 26 is

nmount ed1bn the holkDgv uppes posécenorf] andwashbweaded shkatie 2& ext ending
substantially vertically in a downward_ direction is connected to an output
shaft of thee/&}ﬁﬁ darp%ecxnt? n%é‘? n‘%’l\ﬁ??/ ?%r%l&%eﬂelﬁ%?%?d‘éggartﬂ? Ggh- hol e
extending 35 substen¢i af| ysver schahbhyici $ikar eR6wingt he pitpfartedowdde

of rough grinding of the back of the semiconductor wafer;
and

20 FIG. 8 is a schematic view showing a preferred mode
of precision grinding of the back of the semiconductor

wafer.

Detailed Description of the Preferred Embodiments

25 Preferred embodiments of a semiconductor wafer
dividing method according to the present invention will
be described in detail by reference to the accompanying
drawings.

FIG. 1 shows process steps in a preferred

30 embodiment of the semiconductor wafer dividing method
according to the present invention. In Step n-1, the full
thickness FT of a semiconductor wafer 2 (FIG. 2) is
measured. As shown in FIG. 2, the semiconductor wafer 2,
such as a silicon wafer, is nearly disk-shaped overall,

35 and a straight edge 4, called an orientation flat, is



bl ock 24, and the threaded shaft 2B is screwed into the internally threaded
hol e. Thus, when the threaded shaft 28 is rotated in nornmal and reverse
directions by the notor 26, the up-and-down bl ock 24 is raised and | owered.
5 A nozzle 30 is fixed to the up-and-down bl ock 24. The nozzle 30 disposed
substantially vertically has an ejecti6n6p6rt at its lower end. The notor
26 is equipped with nozzle novenent anobunt detection neans (nat shown) for

det ecting t HOTMFINTS DPar R] ity REVRREF dbtedd%mns SHEEHESt e o6t or

accor di ngl y,arheh AU Sa ofa s tp Ak fleseenthofrdde dwozne 30 fixed to
t he up-and-down bl ock 24. As schematically shown in FIG 3, a pneumatic

bridge circHMIOIMEHRNSRIARY 12 130 Tt V- 2HRLAT TREWRRE | ® 37 dge
circult 32’d%%dré%%@ﬁ‘E&”tﬁ%%e'é%%é&@@ &, CAMKA338A AiderS¥YrRcIbr &
channel 38 having fixed Trestriction neans 36, and a channel 44 having fixed
restrict Pon dezmsi WOl ardisresed| i reath i of i Yie neertrugu l aher egveemreel 8 38
makes the conpressgdsaig spylce,3 ré?ef?&ﬁ“ﬂb&étgf"‘ﬁzéQsEPEngoéﬁéeﬁéﬁ?% whi | e
t he channel 44 nmakes fhe conpressed alr source 34 conmunicate wth the

at nospher e. tiheclrasseET cobriltigesaircondudorf wafer 2 ncllides a differenti al
pressure gayge 5 i ¢ch J 0, t. ] I i i e nel 38
by a 25 chann §1M%t%ﬁ%¥f?§ r%%%?afé]’??%%%n&ga&%lﬂuéﬁt%f e channel
44 by a charriel 4%e Cihmukepdeatenil?, isupphiracd Gd e oy dee MBrable tire
channel .38, is jetted d a target material (i.e.,.chuck.plate 12 and
seni conaﬁctoa}' %ﬁ?'%é?ﬁﬁ%g‘ﬁq%%@%?récw o#%br% W HR Ao %P%C % The 30
outl et resi Jeansendiciher conpties ssiteat r fdde ovfhtiidednawrhe, 3@ndasdeassw t h

t he di stance between th ozzl e 30 and the. target terial. Thus, the
differential®r %5{9%9%£?§%eép?%5 %r%%%%?%liﬁxgﬁeegﬁﬁﬂﬂé?gBB and the
pressure in gussehainie] 1¥deaafieslg i h Adhe glst angamieto®edhd hehddk nozzl e

30 and the target terial. The differenti al gresiure auge 50
outputs a valt3EHe teshOReIRUE o ?ﬁesﬂ??¥%Peﬂ¥?3Yegr§§ uPeL68t REen t he

pressur esi n duter SHBENSha Ss gl t FOrREQSSHT €héNchhigk chanbel 144, sectiwd a
voltnmeter 52 connected to the differentjal pressure gauge 5 50 varies with

the di stanceHeRWERNtRPCHYTS |1 RLBPL ahg Phe2t SRGERLHEL BAFEP™ BBRTHBt ai | s of

the back pressis&s "ERS Usémd-bRANSL3P WEEese2WRbCBehasti-hetBACHARbI ankbri dge
circuit 32, reference is requested, for exanple, to Japanese Utility Model

Publ i cati on Itd 2omabre 9ouck oPRRERr 47 ng The of Wotl ¥ cRestirThg®t hel ul |

thi ckness ofsdmecsedheondusd pervaf 86 2rb¥athedbagkopraasHeedneasyheng nmeans
16, as initially indicated by solid lines in FIG 3, a site of the chuck

plate 120whiTH¢% RbRteobered WERFUTRE WeklcBRASEEARIWALEBRS216rniSPCite is

free 15 frorﬂ.é”@é@ﬁiﬁ@dm%@@@@,ibug>rése§abhg BrExhagedshikat meuslaea)yy i s
opposed to the ejection hole of the nozzle 30. Conpressed air is ejected

through the 7225 e 8dlladdatReepBIFiFORIFTOBPERe nozzl e 30 and the vol tage
of the voltmeter 5zrgt Bhig LFRraes YPRE alhiRre & Lk

explanation for the measuring means 16. The measuring

25 means 16 includes a case 18 fixed at a required position,
and the case 18 has a hollow upper portion 20 and a
downward extension 22 extending downwardly from a one-
side part of the hollow upper portion 20. An up-and-down
block 24 is mounted on the downward extension 22 upwardly

30 and downwardly movably. A pulse motor 26 is mounted in
the hollow upper portion 20, and a threaded shaft 28
extending substantially vertically in a downward
direction is connected to an output shaft of the motor 26.
An internally threaded hole, as a through-hole extending

35 substantially vertically, is formed in the up-and-down



20 plate 12 is noved in the horizontal direction, whereby the face of the
sem conduct or wafer 2 held on the chuck plate 12 is opposed to the nozzle
30, as shown by two-dot chain lines in FIG 3 (for conveni ence of
illustration, not the chuck plate 12, but the nozzle 30 is noved in FIG 25
3). The nozzle 30 is noved upward and downward, with conpressed air being
ej ected through the nozzle 30, and there is stored the position of the
nozzl e 30 atggﬁ?%hffheagglFgﬁet€¥%§éﬁ$eﬁh%§tt% %5I?ﬁ§?§?35?n38i£%?des with
the previousiytetRaBlyvehiag@ed Fhoet hermas) tiidh Hhanthrdhddwe fasidion H2,

the full thickness FT of the sem conductor wafer 2 is calculated by FT = H2
- HL. In Stegsné% ¥orabee éDt PPRGaSt 8P, FRUBEPRgILECHEEPBENRY BPBNng the

streets 6 arpgpged2en the hpcen8labhe BESLROPYUEEOFaVBERT aBdt Qofy8ERHYI OOVesS
54 along the 35 streets 6 on the face of the sem conductor wafer 2. FIG

g _ 4 showd BOpFEfedPedSekanpetof thhcuprandedeunt Phgckt f- 1The he

illustrated goopve §othiBEoSbEPsuBsEHALEAYIP! 968t PEal Nyt AgsShAPe of a thin
disk is positioned at a required height relative to the sem conductor wafer

2, 5 and thecteftioy BPHHeab6its tevareandt d4The ghotpeectt 8 edeirpe® tine,
the sem con r n h S hapiz Ly noved
al ong the s?ygé?sn%@%g%aﬁ?ggﬁggetﬁ%ggﬁgt?%geg#gég éé?hgs(ggregﬁF?b)the
seni conduct ofonafiete@tingcuheahmayntheost neemsleoandt reverséOrtatiohs

t hi ckness, b t] : . in I SQ- | e i anond

bl ade fé@nedg%y %ﬁ%?%é¥di§§8%g8§§§?%é g? hgggﬁsgﬁegfpggggﬁa %Pga suitabl e
bi nder can bédescsent po£f ehabhpzzha Bfafipkedotoattevupeandhidolvn blpréf erred
for form ng %?e grooves 54 in the sem conductor 15 wafer 2 with the use of
the cutting ade 56, is a dicer sold by D sco Corporation, Japan, under
the trade name of ABFBcSematd'callynsaotne imetFliad &nd adenexmatarc f orm ng t he

grooves 54 along the.streets.,6.0n the fac f e senicondyctor. wafer 2 are
wel I known :%%h%g%e%bfguégi?Fe5526°PﬂeFﬁ88agP,EgﬁeppzagFagwéd @ggcriptions
are om titsed peeenat iAf beidybeciaceief 32hewatli gadducper wef,erninzlusiesut with
the cutting blade 56 to.formthe rogges 54, a cgeg%iggttlui%“ O%Lionally
conpr essed a?rc%Wpﬁﬁ?ﬁeﬁa?éF,SPErﬁgt d &t CPREPAc ot AVHE s &i¥EGhduct or
wafer 2, 25 pepecietiygnt heahesskl i agdgaoenaandd, suhaaehygs\wdrded s renoved
fromthe face of the,serricondughogg fer, In the progess steps shown in
e

2
FIG 1, the FeFF thFtRAeRE2BF ¥ B5HERGEOF SREF &L T3 O0s MRGRSUAED pri or

to the grooveheuthangest 8p. mhkedesheedomphesked a3@ hugkeess FT of the
sem conduct or wafer 2

are not orn%ﬂTm%%hcﬁEgh¥g§br%gga%gégﬁgﬁé%gﬁggag%c%b%?ﬁ a%%%ﬁ?%é g;??gfﬁeg%
Then, in Stepakes,thbeconppeBsdd bhirckbBasseRE4akcodminie agcoama b4 eor med in
the senicondgg%ggp*g{gt 2Tﬂg pneumatic bridge circuit 32 further
includes a differential pressure gauge 50 which is
brought into communication with the channel 38 by a
25 channel 46 and which is brought into communication with
the channel 44 by a channel 48. Compressed air, supplied
to the nozzle 30 via the channel 38, is jetted toward a
target material (i.e., chuck plate 12 and semiconductor
wafer 2) through the ejection port of the nozzle 30. The
30 outlet resistance of the compressed air through the
nozzle 30 varies with the distance between the nozzle 30
and the target material. Thus, the differential pressure
between the pressure in the channel 38 and the pressure
in the channel 44 varies with the distance between the

35 nozzle 30 and the target material. The differential



- 10 neasured. FIG 5 shows a preferred node of measuring the remaining

thi ckness RT at the groove 54. The sem conductor wafer 2 is held on the
chuck plate 12, with its face having the groove 54 being directed upward. 5
Laser measuring neans 58 is used for neasuring the renaining thickness RT
at the groove 54 of the sem conductor waffer- 2. The | aser neasuring means 58
has a transnitting/receiving head 60 | ocated opposite the target nateri al
(i.e., chuckPpP&PErE298NECt RE SPEBUBE 30VPLFAEEI BRASBPRERESFBOVES54 in the
sem conduct ogiwebeenel al Theekasse Hgéﬁééhnghgegﬂéséﬁrér%ﬂsﬂhéscﬁahﬁéﬁr from
the head 60 to the target  material, receives the |aser reflected by the
target mat er P8l apft bhehprasgyreoinnthsurbanppd ¢fnespr 8hetr 8nsmi ssi on unti
reception, apgd ek fi i sta 1e+1h ndaly

t ar get nater?a}%éggg% gg‘?ﬁﬁgggﬁﬁg.ﬁ gggfgg?égfgggggﬁeﬁg s?ﬁgélggege
measuri ncp me&AsvB8ies washrtheadisitagcaebasweehdtbyg Worzake ROkenkabbehi ki
Kai sha, Japa e .trad of .+ er es” 0] ing to a node
of neasuringgFﬁgggeﬁ%%%?ﬁéifhﬁ%ﬁﬁgggt%ﬁl%ﬁxéi%ﬁgi%?%%h%ﬁg%%ép%afer 2 at the
groove 54 bymeheukasgrmeeasuidéngerearswb8chababnicheabhpumadiicabeddige sol i d
lines in FIG,. a_siLte of .the chuck plate_ 12 .whi.ch i ot _coyered with the
seniconducto?lgguﬁéfg%’zngﬁfgngftésigeﬁPSS%FPOHF§5Iggaﬁﬁgegr§§Ves, but is
solid and hagsapahkat vtiiaceg) MosetppabédchaibheNbead9d@s/I885di st ance Gl
bet ween .t he head 6Q and t.he surface of the chuck plate i.S Jreasured.
Then, the chuck pl gf’é:offuin? s & MOKS: 9 W%ﬂf{)ﬂ eré]%‘{]ijont SHY the
groove 30 5406f thBesemiitenadetber wadker 22bhelkteobathe pelegekirel ate 12 is
opposed to the head 60, as shown b tmo-do& chain lines in Fl

y . LWo- G for
conveni ence BEAPPFLREr BERBA, Lhot 2BheRehder ﬁl&P@lE?FeﬂuPYtﬁélﬁéai S s

noved in Fl GinSF1gThen, at Berd srante cRubf! waeret he R@adh6Q samdtt he bottom
of the 35 groove 54 is neasured. Fromthe distance GL _and the - 11

di stance @2, CPKETPENHLEANENENSERAEOFIRTLRE MRE ST Sodkd DA sd t&aliduithe&d by

RT = Gl 15 &£rbhGnoleksahaf gredes) atai Asf @olexplad@tia@n.a If1adt ep n-4, the
depth D of the %roove_54 is calculated by 5 the follomnn%tequatlon fromthe
full thickneS8Y¥rERCRYadSr EBPPSCS & FDE gAGCHHON drdieniafy The Aaree RP -

neasured in EbAprBsdedPairFls eREctll &R dulgnusihedtnRfh ARG MyHES the
therefore, Step n-1, Step n-3 and Step n-4 constitute a groove depth

nmeasuring st BSitfogedilr ed, thiee rPG zdies 8n @@ b eh\Re &P 1Fgeh&fd Wt and t he

face of the ggmimaRdWCEOr aWaksl 52+ jaad atrae sdicHancerhehveeRet baubgad 60 and
the bottom of the groove 54 can be neasured, for exanple, with the use of

t he | ase20 neRdaitend2nmidanBioseds @t hien hord zom tadn @ iRe et h VBTeRaRY gr oove

54 can be 15.63l ¢ylbat 8¢ LheMIABIRnMRIMT JARMBYE hdfd &d rHansRal&M  or
semtransparent layer is present on the face of the sem conductor wafer 2,

the di stancePBétfRedR theoRPRFB0 tndhenaazzde X0 4 IRe SERBDRINCTR IR er 2
cannot be measyigd; ;RecaYRE FRe 1781 IRRBL I oM {18, diedk £éh 20

passes through the transggrent or semtransparent layer. In Step n-5, a
t ape appl i caRPéntieephuske Pleited laut buth the azgle | 3% e 0RA st pf L G-

protectiye tape %e%291@5obgsamavgaa%_@ra%a%&lhcdto%%waxids 3Rl ed onto
the f ace of the sem conductor wafer 2 having the1%;§oves 54, 25 as shown

in FIG 6. Thempzpssgdpkilcabiedmastasipatad bdipaudhor ReEhke a3Gui 2Bl e tape
appl i cator (RebraNQWNkeWelely KHRMLAMNGPeeP! &k Siid | £8L 416 196 &L twhich

the voltage presented by the voltmeter 52 coincides with

the previously stored voltage. From the position H1 and

30 the position H2, the full thickness FT of the
semiconductor wafer 2 is calculated by FT = H2 - HI1.
In Step n-2 (groove cutting step), cutting is
performed along the streets 6 arranged on the face of the
semiconductor wafer 2 to form grooves 54 along the

35 streets 6 on the face of the semiconductor wafer 2. FIG.



Then, in Step n-6, the back of the sem conductor wafer 2 is subjected to
rough grinding. FIG 7 shows a 30 preferred node of the rough grinding. In
the illustrated node, the sem conductor wafer 2, which has the protective
tape 62 applied to the face thereof, is held on the chuck plate 12, with
the face and back of the semi conductor ~w&f er 2 bei ng i nverted, nanely, its
face bearing the 35 protective tape 62 being directed domnmard and its
back - 12 4tBhEeS g7 oRFRIEDETAY B REREROfipiRe dIX TPEe baRktbRY t FieeP -

sem conduct ofp Weh&r i P14 St A& LM QPoQVer@Hg@lﬂé'QQéﬁ JeaRsc by BN&gE ough
ground therebé The rough grinding neans 64 is conposed of a”rough grinding

t ool includihg &M Ehﬂu$%??% efipporhine@dbek 56 peeibipnedadttd of arcuate
rough gri nd'ﬁg?m%@shéﬁ%ﬁ{ Spos &9@ {;getllué)v‘@émfé'éﬁﬁﬁ@tﬁ‘ {Qeesupport

menber ead of t pl ura Ity of arcuate rough grinding pieces 68, an
annul ar ﬁoughn@rthﬁl@@tpl@@ebb&denEBngscnntahﬂéuetyalhlahcﬁpeeﬂfeﬂéhtla

O rect i on Meynd Oc b 0L £ROSClh QN LAFCLAURL. SUTIAEEL0F hOCaSURPERL TeMber 66.
The rough grlndlng i €Ce B6871'S pretérably Torned by binding rélatively
| ar ge dlannndhgchlpkaMetDZthe h631zbnaa$MthbVedbamdng tha sounegatgréndi ng

t he back of th en conduct or fer ou h r|nd| ne, ns 64 is 15
rotated at a %f%ﬁl‘é%eié% glﬂ%u?u %ngeﬁ}?é qb‘At t%ees"g'g%ﬁ %re, the chuck
plate 12 is sehbtendattaer regiéeren $peedtabmuhg|tBeceﬂreetsaK|ﬁotaoder
accordingly,.the_s conduct or fer hel on the huck Iate

rotatedqit th srgﬁﬁglﬁﬁlgfﬁﬁﬁs'EEFFnQaFﬁﬁg &¥¢ti e rﬁiﬁéﬁdlng
means 64 is g6 pduasdychdvededi afonaxpipte Qérﬁedebycﬁlnuﬁh@hdhamond

advant ageous for grinding the back_of ,the sem conductor wafer 2 with the
use of the r%ﬁ@hnnghHPng ﬂéﬁh%ﬁ plaging @FlﬂdEPlgapéebPlBﬁ§Eoc€Br 8ration,

Japan, underusbe pféﬂ@raﬁmy ofan E«E&xﬁexée@f a ZedRseenihoént he rough

grinding means 64 when roug grindi ng the back _of .the sem conductor wafer 2
is control | FBEREHEONEPRe HéﬁﬁﬁgtﬁBP gREOYLBovE 5B EBPCSPRLEANARCEPED n- 4.

The thi gknesgafdrop &b@hS@HbCQQQUBEO&hEﬁEQQthBaBlBQetB% bagk ar ayglrgr ound
is 30 made greater than the depth D of the groove 54 by a predeterm ned

val ue X. Thu3ol€nhkYrBi§ROgEPHREPHALARENSTBRANs HBAEKredhEntirRdehBaBRsPince L1

between the Lowsrsspibsace HinddeehOULLLIGEA Nthd I dRLES §éraf'9rﬁ1£'§%5’éﬁéace
of the chuck plate 12 becones the sum of the thickness PT of

protective t@pecres Phead@pPhtbeoftirretsr 6098 the fRge of the
semiconductor wafer 2 are well known among people skilled

20 in the art, their detailed descriptions are omitted
herein. After the face of the semiconductor wafer 2 is
cut with the cutting blade 56 to form the grooves 54, a
cleaning fluid, optionally compressed air or pure water,
is jetted at the face of the semiconductor wafer 2,

25 especially the resulting grooves 54, whereby swarf is
removed from the face of the semiconductor wafer 2.

In the process steps shown in FIG. 1, the full
thickness of the semiconductor wafer 2 is measured prior
to the groove cutting step. If desired, the full

30 thickness FT of the semiconductor wafer 2 (i.e., the
thickness at the site where the grooves 54 are not
formed) can be measured after the groove cutting step is
performed.

Then, in Step n-3, the remaining thickness RT at

35 the groove 54 formed in the semiconductor wafer 2 is



the predeterm ned value X (i.e., L1 = PT + D+ X). The predeterm ned val ue
X is preferably about 5 to 20 Vim Then, in Step n-7, the rough ground back
of the sem conductor wafer 2 is subjected to precision grinding. 5 FIG 8

shows a preferred node of the precision grinding. The illustrated node of

precision grinding is substantially the me as the node of rough grinding
showmn in FIG 7, except that grinding pieces disposed on the | ower surface
of a suppor t"GASHFED 72FLf - pPeENOMEN 31D §ERKIRAG RSN & L7 0C@SEd 18%% theeci si on

grindi ng pi 868 i4fhn gl MG RIGRISH W Hi I GRUKRE 74, | gpRreferably formed by
binding relatively snmall dianmond grains with the use of a suitable binder.
Descent of t¥frimanduatar gifed By Hedsldemide Byt @ atth Wi iy the
back of the gem I ' I Fﬁé)] Has he depth D
of the gr oovle 54 cal cu atnedéi\lael(}ﬁer edpévn‘_é-azl!%p erﬁi?icjklﬁ%ss ng%‘?&t%'e

sem conduict drasgaf gredsuraivichgreadns et ki prusd di or greaser i g nekie

substanti al | | 0f..S I 0 t 1 alue Y than, the
depth D of t%eg%g#%on\%q?fgkﬁ%% ﬁe%rt&%sq%%&g?if%ﬁl%e%le%ns 70 is | owered
until the dissmicediR et weded (2. | Aber 1ssefraceasfurtimg preegissisdh hgrs redi ng

means 70 an e surface of the chuck pl 12 becones substantially equal
to the sum %féatrhﬁsén%ﬁr}ﬁ/cﬁgﬁee 4Py gfe%cﬁe%%?%%E?@eo?%%%lg‘% ‘grr‘]% theydegth D
of the grooveryey imeteril Pk .+ Dhuack dewoses2 samd | eiet bhbetdEs sum by
the predetermned value Y (i.e., L2 = PT + D - . _Th edetermn val ue
Vs o e er AP o Wi HOTE ST T PR R HES 581 24 he

sem conduct arherdffe 2 neadBdien$ thsd i ts fl t yaesmiits t 9, 1osesMBtbRr thy the

pr edet er m ngd Vfll ue Y than, the der&t‘h D of the groove 54, the sem conductor

wafer 2 is £ dEQ fhe HRF ISV a2t ecteFGtYSF FRYI HASCE. However,

the comon 3% Mmr&dsd ivse drapeHgdasmdesri appined tRetheagusbpce of - 14
each individual rectangular region 8, the. individual_rectangular regions 8

8
are connect AFAFUHF it diiRg FAP t HRDHIBI 1PV R Bpe BSCRPEACRS t BF

preci si oy grddxlirighindy tede tdes tH 186 SHORwEER NEhAThe blies b Ndhii dHal |y
separated 5 rectangul ar regions are individual lc"{ peel ed fromthe

8
protective tHRFFD2 MR 13 HRINAT P aths2nt EBRdudt Bredfped °XaPRbi r ed

site, as thigt igheveldsdQeh AMPNGYg REOPAE S&i LLetas8rthEadhtinghReans
af orenenti oned Steps n-1 (neasurenent of the 10 full thickness), n-3

(neasurenEntSQ#dtbﬁaM%#ﬁﬁ%ﬂ&@ﬁi Kabushiki Kaisha, Japan, under the
trade name of “NH Series”.

20 According to a mode of measuring the remaining
thickness RT of the semiconductor wafer 2 at the groove
54 by the laser measuring means 58, as initially
indicated by solid lines in FIG. 5, a site of the chuck
plate 12 which is not covered with the semiconductor

25 wafer 2 (this site is free from holes and grooves, but is
solid and has a flat surface) is opposed to the head 60.
The distance Gl between the head 60 and the surface of
the chuck plate 12 is measured. Then, the chuck plate 12
is moved in the horizontal direction, whereby the groove

30 54 of the semiconductor wafer 2 held on the chuck plate
12 is opposed to the head 60, as shown by two-dot chain
lines in FIG. 5 (for convenience of illustration, not the
chuck plate 12, but the head 60 is moved in FIG. 5). Then,
the distance G2 between the head 60 and the bottom of the

35 groove 54 is measured. From the distance Gl and the



t hi ckness), and n-4 (cal cul ati on of the groove depth) need not to be
performed for all the sem conductor wafers 2. For exanple, these steps can
be perforned once every tinme the aforenentioned Steps n-2 (groove cutting),
n-5 15 (tape application), n-6 (rough grinding of the back), and n-7
(precision grinding of the back) are carrli ed out for 50 of the

sem conduct or, wafers 2. The preferred enbodi nents of the sem conduct or

waf er di vi diteF R E % dori TR &P ¥He P esemss Rerftt FPRETRRE nfen

descri bed i nigleiaiduddy n§f efencest a tde. acconpanyi ng draw ngs. However,
it is to be understood that the present invention is not Iimted to these

enbodi nents, but VBEFouk thah9EerEed hodr¥rénat feRseRRIAPRtAAHe Wil hout

departing fr [gn i td at we
oo 1 R e e Bt 1o Tor e &Y

seni condlct drhewf@klowimawsauntion uizem tiheffELY dhigines® Fogions are
demar cat ed Ry, St lgefé Siazﬁ(rjsrtaélge:g—.i 5 't‘?ﬁé 'P&né’fﬁ%ﬁ gtrgfbl?négsceaf’f t he

sem conduct or wa a ‘semm conductor ‘circul I sposed 1n each of the
rect angul ar mesggwres] imtcemen+hdi W FUAT re®Tanglhatheegildnstradapgri si ng:

10 a groove ' p Ing &dhe face o sem .con of _yaf er
al ong the ste(ri%%%% oﬁftsg’r n%qg?%éloééefs@’aléo%egp trﬂefétgr%%é]gn o%n%rﬁcg ?ya%%e ngzl’"f‘he
sem conduct aronvef Brytara grdaedk deptidimepstiepnofsigep ndilfy dediasd ofthehe 15

sem conduct or, waf er t,o reduce .a t.,hi ckness of the sem cond or wafer to not
nore th ﬁ a%“é%? Fot tf%%w%‘?rbo%%,h?%{r(’g@yarb‘{iﬁ% n%a%eogegnﬁ%onduct or waf er
al ong the stgemicondugtahereier 2, gindVvichaledi bt aras ubétigesh epheof herdsuri ng

the 20 depth of t i S ] ted before the back grinding step;
and in the BIGTR R RPCReh oF G GFORER gt | SHpeP? CPRBECEREL | TPhe -

thi ckness ofedtdipBeMwoiucioruyefef besoresepreeagtiriNgmmélgsdept h of the
grooves by Eghown in FIG. 5, and the depth of the groove 54 can be

15 calculated from these values. However, if a transparent
or semitransparent layer is present on the face of the
semiconductor wafer 2, the distance between the head 60
and the face of the semiconductor wafer 2 cannot be
measured, because the laser transmitted from the head 60

20 passes through the transparent or semitransparent layer.

In Step n-5, a tape application step is carried out.

In this tape application step, a protective tape 62,
which may be a suitable plastic tape, is applied onto the
face of the semiconductor wafer 2 having the grooves 54,

25 as shown in FIG. 6. The tape application step can be
performed using a suitable tape applicator (not shown)
well known among people skilled in the art.

Then, in Step n-6, the back of the semiconductor

wafer 2 is subjected to rough grinding. FIG. 7 shows a

30 preferred mode of the rough grinding. In the illustrated
mode, the semiconductor wafer 2, which has the protective
tape 62 applied to the face thereof, is held on the chuck
plate 12, with the face and back of the semiconductor
wafer 2 being inverted, namely, its face bearing the

35 protective tape 62 being directed downward, and its back



25 predeterm ned val ue, and then precision grinding is performed until the

t-hi ckness of the sem conductor wafer becones not nore than the depth of the
grooves. 2. The sem conductor wafer dividing nethod of claim1, 30 wherein

t he groove depth neasuring step includes neasurenent of a full thickness of
the seni conductor wafer before or after #he groove cutting step,

measur enent of a renainEng_thickness of the sem conductor wafer at the

groove aftetd Re g% OFiNIh § 1 EeEFehndved Lal ChPaPPEK Bf £HE depth of
the grooves Jawisehidridmeaser 16 ist e deaMyminyg ridtigrkrassdiremidied ul |

t hi ckness. 3. The sem conductor_wafer dividing nmethod of ¢laim2, wherein
t he measur e®ént 33 MRy IIroumde phesehyr + RBesruAlcgRaNELsr WNapBF P4 nmde

by back pressUickniBRASY i1 dT8RYh i nBiG P HBSO0NHANRT MRTR M1l
met hod of claim 2, wherein the measurenment’ of the remaining thickness of

the 10 seni CHRARTtoMmamdesr 66t ane agirdavie g vimfe aRFUaR T QIGht refl ection
measuring it DRGNP ol IdIAI ABARG r A M 1,

wherein a tape app tion step of applying a protective 15 tape onto the
face of the sswpcsondesttmr K&f.er Ihsteadoprfotheenlatradityhefgryoveteutti ng

LB ARSI 1 P angpgpon orinding plece
e e e o e s el o)
". 333{ vgr%)d a{k\fv %dglas]rlc?as]aggg]c}é‘aahcea?&‘{”]%]fafgélf]fialéiec acjtlé%hcea] T %oaﬁ%r?%%%ga] 60621] cal ca
] ca] ca] ca] cahe” ajaajic el ica]ice] galesad ef ciad PrHBS abl wW>iox@ed by
binding relatively large diamond grains with the use of a
suitable binder. In rough grinding the back of the
semiconductor wafer 2, the rough grinding means 64 is
15 rotated at a high speed about its central axis. At the
same time, the chuck plate 12 is rotated at a required
speed about its central axis, and accordingly, the
semiconductor wafer 2 held on the chuck plate 12 is
rotated at the required speed. During this action, the
20 rough grinding means 64 is gradually lowered. An example
of a device, which is advantageous for grinding the back
of the semiconductor wafer 2 with the use of the rough
grinding means 64, is a grinder sold by Disco Corporation,
Japan, under the trade name of “DFG Series”.
25 Descent of the rough grinding means 64 when rough
grinding the back of the semiconductor wafer 2 is
controlled based on the depth D of the groove 54
calculated in Step n-4. The thickness T1 of the
semiconductor wafer 2 having the back rough ground is
30 made greater than the depth D of the groove 54 by a
predetermined value X. Thus, the rough grinding means 64
is lowered until the distance L1 between the lower
surface of the rough grinding means 64 and the surface of
the chuck plate 12 becomes the sum of the thickness PT of
35 the protective tape 62, the depth D of the groove 54, and
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10 substantlally the same as the mode of rough grinding

&()- @ove TFO8R0M or 1096e7F SPT0VRA"| P I RvRA( Fook SIXRaEPPR Diog vL v

g)-l" O%EL&:th?@iég&&.éhr@hééO%HH& Enpbt10%ehBel) 7@ LhlB¥eplip&ofh) - @GH JKQ[\

_!!!Squf?&'g}i gﬁé mg ans 70 used are precision grinding pieces 74.
The precision grinding piece 74 is preferably formed by
binding relatively small diamond grains with the use of a
suitable binder.

Descent of the precision grinding means 70 when

15 precision grinding the back of the semiconductor wafer 2
is also controlled based on the depth D of the groove 54
calculated in Step n-4. The thickness T2 of the
semiconductor wafer 2 having the back precision ground is
made substantially equal to, or smaller by a

20 predetermined value Y than, the depth D of the groove 54.
Thus, the precision grinding means 70 is lowered until
the distance L2 between the lower surface of the
precision grinding means 70 and the surface of the chuck
plate 12 becomes substantially equal to the sum of the

25 thickness PT of the protective tape 62 and the depth D of
the groove 54 (i.e., L2 = PT + D), or becomes smaller
than this sum by the predetermined value Y (i.e., L2 = PT
+ D - Y). The predetermined value Y is preferably about
10 um or less.

30 When the thickness T2 of the semiconductor wafer 2
is made substantially equal to, or smaller by the
predetermined value Y than, the depth D of the groove 54,
the semiconductor wafer 2 is separated into the
individual rectangular regions 8. However, the common

35 protective tape 62 has been applied to the surface of
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The aforementioned Steps n-1 (measurement of the
full thickness), n-3 (measurement of the remaining
thickness), and n-4 (calculation of the groove depth)
need not to be performed for all the semiconductor wafers
2. For example, these steps can be performed once every
time the aforementioned Steps n-2 (groove cutting), n-5
(tape application), n-6 (rough grinding of the back), and
n-7 (precision grinding of the back) are carried out for
50 of the semiconductor wafers 2.

The preferred embodiments of the semiconductor
wafer dividing method according to the present invention
have been described in detail with reference to the
accompanying drawings. However, it is to be understood
that the present invention is not limited to these
embodiments, but various changes and modifications may be
made without departing from the spirit and scope of the

invention.
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10 a groove cutting step of cutting the face of the
semiconductor wafer along the streets to form grooves
along the streets on the face of the semiconductor wafer;
and

a back grinding step of grinding a back of the

15 semiconductor wafer to reduce a thickness of the
semiconductor wafer to not more than a depth of the
grooves, thereby dividing the semiconductor wafer along
the streets, and wherein:

a groove depth measuring step of measuring the

20 depth of the grooves is incorporated before the back

grinding step; and

in the back grinding step, rough grinding is
performed until the thickness of the semiconductor wafer
becomes greater than the depth of the grooves by a

25 predetermined value, and then precision grinding is
performed until the thickness of the semiconductor wafer

becomes not more than the depth of the grooves.

2. The semiconductor wafer dividing method of claim 1,
30 wherein the groove depth measuring step includes
measurement of a full thickness of the semiconductor
wafer before or after the groove cutting step,
measurement of a remaining thickness of the semiconductor
wafer at the groove after the groove cutting step, and

35 calculation of the depth of the grooves by subtracting
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4. The semiconductor wafer dividing method of claim 2,

wherein the measurement of the remaining thickness of the
10 semiconductor wafer at the groove is made by laser light

reflection measuring means.

5. The semiconductor wafer dividing method of claim 1,

wherein a tape application step of applying a protective
15 tape onto the face of the semiconductor wafer is

incorporated after the groove cutting step and the groove

depth measuring step.



