7 FEBRUARY 2006 Title of the Invention Sem conductor Wafer Dividing Method
Field of the Invention 5 This invention relates to a sen condUEEBRUARYe2006
di vidi ng method for dividing a sem conductor wafer, in which a plurality of
rectangul ar regions are demarcated by streets arranged inalattice pattern
on the face of the sem conductor wafers hmd a seniconductor circuit is 10
di sposed in each of the rectangular regions, into the individual
rectangul ar Fégilenef bbecAnyensaosf the Prior Art For production of a

sem conduct or chi pgeds doh MR¥dor giﬁgyngl 'H¥§b ReARlsy skilled in the art, it
is conmon practice to demarcate a plurality of” rectangular regions by
streets arranged in a lattice pattern on the face of a sem conductor wafer
to forma sepi Qad gtgﬁec&h ghkloﬂ each of the rectangul ar regions. The

t hi ckness ofEkge~zg—sen¥een§uepep—- fer is sufficiently decreased, and the
sem conduct or waf eThiis dinvedadiamtrelidtes rd \d chmiucau&htcah:rgnlwafe:egl ons,

wher eby sem ¢con ctor produced. A custo node of decreaS|ng

t he thicknesélx lags@ﬁFb§§d%8FoFlMé &P % Rd SERCH 4%? §Hfébndﬂhtor 25
waf er into twRichdavplughliegt afguledt ahe@ilals reyipnssete Wdnudicagedhe back
of the sem conductor wafer to inpart uired thickness to the

senlconductoPyméFéﬁetﬁn&rFﬁ@ﬁedc&PtPngaﬁﬁé% PSRRI tRE 28 &fg the

streets to fer@ sbRecbRdu¥idealyalrest ansd & seagicibudtbyt eadQfid Riss 30
customary node, a node, called d|C|ng before-grinding, has recently been
pr oposed tandepEPosedpiacerell ofsshe Aessediavd aro Ras alisoi igtiseftdiee- gr i ndi ng
nmode, a senkggadughe e 164t Al Streets to a predeterm ned depth,
rat her than over tﬁ ? %% ?ﬁﬁ kness 3§9281the sem conductor wafer, to form
grooves al ong the 7 FEBRUARY 2006

Description of the Prior Art

For production of a semiconductor chip, as is 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‘regibns. ‘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 o0f the semiconductor wafer, to form grooves along the



streets on the face of the sem conductor wafer , and than the back of the
sem conductor wafer is ground to nmake the thickness of the 8ﬂg§g&;
waf er not nore than the depth of the grooves, for exanple, abou

thereby 5 dividing the rectangul ar regions. Ginding of the Dark of the:

sem conductor wafer is carried out by rog%h grinding at a relatively high
speed with the use of rough grinding medhs cont ai ni ng relatively Iarge

di anond grain foII pr i on r|nd|n at a_relativ OM/speed
W ch the use SErepPac Pt BHeqERtal RS, hBanSeRuRPARERGE PaiBrivahy Shan

di anond gr ai the Eacktbhetpelebmmbomdewmo@fwbherg&sngrbgnaftbcmam@ythet is
desired that t hi ck geground béHrou rinding be maxim ze whil e 15

t he thicknes§BgF58ﬁﬁsb9 pra&i SPBACGRRRErR LREIBOL MRES bRy &8 r ed

val ue. The afel QEEBEIQH@d QBBV@@t'QB@'e%QHFQ@”dHBbGE B@fgh, dneirdbpg met hod,
called dicin ef qr e- grlng oses the | owi n robl ens to be sol ved:

The deptﬁsof%ﬂﬁé dapgo B§~52@1F8Pﬁ88t8ﬁ WﬁéeFaéétSflPHévééﬁﬁéonductor waf er

tends to fl&@buahaulattbeggen§lIghfiﬂal ¥ﬂ89 tRe abs@Ri@p +RE the cutting
means caused by repeated. cltting uctuations in anbient tenperature

at which cut ﬁengcpgdU§éprowﬁr§§r B§c§§§él§f-‘1 pHE PyuEeuahi aﬁgnrir-tntghétdépth of
25 the grPovgatﬁttse1§hﬁgghhgpagﬁ'QQQEU% gr E@f%% taugao

pr edet er m ne ckne se on u%tor waf er,
t here may bemeasescpntahnahgtheladepehyoﬂatbe ga@mwed igg agml,| er than t he

t hi ckne of ond . _waf er or g h C I regi ons
30 are ot aroragySinbly Pasgnsy ot apnaneyar, 1 nktek FedS B beded 1
sentconductom1hhfehe|asbebmgpgecundonogghhﬁ;ngtheahhlcbm&a&namgthe

duct t th he dept ith
The Coculs tRatatike TRl sratuPARTPag BReiney b P ERBPRREYER Ry

of the grinding efficiency, it is desired that the
thickness ground by rough grinding be maximized, while

15 the thickness ground by precision grinding be made a
minimum required value.

The aforementioned conventional semiconductor wafer
dividing method, called dicing-before-grinding, poses the
following problems to be solved: The depth of the grooves

20 formed on the face of the semiconductor wafer tends to
fluctuate, although slightly, owing to abrasion of the
cutting means caused by repeated cutting, and
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



35 before precision grinding is perforned. If the 7 FEBRUARY 2006 - 3

sem conductor wafer is divided into the individual rectangul,grErREARY2006
prior to precision grinding, the rough grinding neans acts on the edges of
the individual rectangular regions, i.e., sem conductor chips, so that 5

i ntol erabl e chipping often occurs in the %dges of the sem conductor chips.
Furthernore, the back of the sem conductor chips is not sufficiently

snoot h. Sunmary.of the Invention,10 A princi.pal ject .af .the present

i nvention issFﬁlcPHSPS&QrtW@fgén?éoﬁddgp' W&%@r%% iﬁﬁqﬁ¥ﬁ4g¢£d, cal l ed
dicing-geforEthhm@MQ@r &bggch;d@&Fbmgﬂd:gmﬁaﬂdwoa @Qimﬂﬂﬂiﬁ{ﬁne I

sem conduct or wafer intq individual rectangular, regions suffjcient

sati st act or | F§U9% SRITALBISRENES cAE008 dHee 965! Bife Lh6, arid iV e Klept h of
grooves fornedctangunerf 2egiehst he .een gendunducwreichsigsghtdd/ tHdduct uat es.
The inventors of _.the present invention conducted in-depth studies, and have
found that tRBtIBEFELHENCPIRRANI2QEFEN OCHHT Sobfetthec £4958 & &iltfed by

measuring t hgedepbadRlteroenedsl.or Rt RBrhBsef ac8e0hagkSERI ¢aaduct Or waf er
before grinding the back of the sem conductor wafer, for exanple, whenever
a predet er ni ReAigoRPacteor chapssd®i aorrdsafdrioisndrly smeoatdbe di vi ded, and
then 25 controlling rough grinding and precision grinding during the
grinding step in accordance with the depth of the grooves neasured.
Accordi ng toSummapyesdntthendawvendiont here is provided, as a sem conductor
waf er di.vj di ng net hod whi ch _.30.aftains.the aforenentione rincipal object,
a sem colndduct or vvap)érprd]invcll(ﬁanlg On%jt%cg% ?fortr}’a? W %‘?%egn% e g%g%rdu%:% o€° waf er,
in which a pimpzvey thie seatizogduartor egif@rs dve dderpmeattest bycasl Yekt S

arranged in %i%gk%L%%fore-grinding, thereby making it possible to

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



pattern on the face of the sem conductor wafer, and a 35 seni conductor wafer
I's disposed in each of the - 4' rectangular regions, into the_individLB
regions, conprising: -*.ataz 5 along the stre-e-ts wafer; antEBRYAR)Y 2006

grinding step of grindi-ng sem conductor wafer to reduce the thickness ~:,f
t-t:F-- sem conductor wafer to not nore thantite d~--gt~~,j7E~ tb~ 1IG
groaveG, t~rer-& ~T th-e- the streets, 7-48Fa.groove deptbL T4aa;l*rlzS
"3~-'ta~z 0~5 depth.of the rooves i s |nd| ste and is |n t he back
orinding. st oBeCEARgH 3perPGiRES UMDt LHE CRECHHESAL TaREANTU ahac =g
gz&azaz thaaveglibas, ¥Yohmpzisdngperforned unt|I the thickmess; ;~-f 20
becones not nore than the daptt~. ret t~~ The groove depth neasurlag step
neasur ement of the & HIOMVR @K%fé‘s“@%tsﬁec%é’%“bqtﬁégo‘? 1& geic e t-e-

qroov~ cutt: zBhidbnbuctorMaddhamonly &héd s28We tGORM Hdtm agrdovetst F--
-tire- cutting step, ap-d tl~ -zf t~~- by subtracting the remaining

t hi ntkness t R QngtthGZEiEeeFﬁ|@@n5§§ surd ageafr dhenseFriqandmatan tti~i~ ~~
t&lL sem copduyet-or ;yaf er can be made !~y- ~bac-'g 30 preGauz-e mearns.

T lle- re3r,Bining groove can be reflection nmeas)ariag nme-anz. a; -:-~~p--
a back grinding step of grinding the back of the

semiconductor wafer to reduce the thickness of the
semiconductor wafer to not more than the depth of the

10 grooves, thereby dividing the semiconductor wafer along
the streets, and wherein:

a groove depth measuring step of measuring the
depth of the 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 becomes 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



application step of applying a protecti-?."--E~ z~irxk;rz' 35 f ace of the
sem conductor wafer is inc-=-~~azatPwz' groove cutting step ANFEBREARYODEE
depth neasuring step, Brief Description of the Drawings~ FIG 1 is a flow
chart show ng process steps in a 5 preferred enbodi mrent of a sem conduct or
waf er dividing nethod according to the pregsent invention; FIG 2 is a
perspective view show ng an exanple of a“sem conductor mafer FIG 3 is a
schematic vie Wi erre 0 of r| I hi ckness;
15 Fa g is EREAA A S ITR ol ERH AR PR Rt g,
FIG 5 is a schematic view show ng a preferred node of rreasurr ng the

rem ani ng thré:kn%s%e .G .6 iS as ctrDonaI vr ew showing a state of a tape
applied to theftace Shi Tondl . FIG 7 is a schematic view
show ng a pref erreoFm).del Dé aoﬂgdawgdihalﬁltngh@hm@epbac&sef stepssmrl aonduct or
waf er; gl 20 FG 8 herratr vi ew sho a preferr

pr eci si on” gr iR Ibtf he SR T W gﬁé%ng IP%d

Descri ption afetHe I%r@oe:rcrleﬂ; Rboch ditissent imvdEndI@{ grred enbodi nents of a
sem conduct or wafer__dividjing nmethod according to the present i nventr on will

be described in detBf$: by +efarRRESPEELiTR BEeBNPRPYing aratkABRle ¢fc 1
shows processy HeaTdnurdyefgdfsd, 30 embodi ment of the sem conductor wafer
di vi di ng net hod~ according to the present invention. In Step n-1, the ful
thi ckness FT of a SBHfcohditarSaaeBaticFyiewoshe¥ing a preferred mode

10 of measuring the full thickness;

FIG. 4 is a schematic view showing a preferred mode
of groove cutting;

FIG. 5 is a schematic view showing a preferred mode
-of measuring the remaining thickness;

15 FIG. 6 is a sectional view showing a state of a
tape applied to the face of the semiconductor wafer;

FIG. 7 is a schematic view showing a preferred mode
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



neasured. As shown in FIG 2, the sem conductor wafer 1, such as a silicon
wafer, is nearly risk-shaped overall,~ 35 and a strai ght edge dgggRBARED086
orientation 55th, is~ 7 FEBRUARY 2006 formed in a part of its peri pheral
edge. Streets 6 are arranged in a lattice pattern on the face of the

sem conductor wafer 2, and many rectangul.ar regions 6 are denarcated by
these streets 6. A suitable sem conduct—0|6 5 circuit is disposed in each of

t he rectang! ions 8. Fl 3 shows. referred r’r%qe of suring the
full thi ck;lgeogémelr'—qﬁ'glonf 1 R (%colntdsuclf%lfl%a&%?olé% fégi%’e serr%eéosgg’ﬁcatr(ﬁ waf er 2
s placed faoetgnged arcluclaitiaxte pdttermbeor htiok Phad eofi2thes nounted so as

to be novabl eei.n 10. a rght-gnd-%eft I rection 1i_‘n Flf 3_and in g direction
per pendi cul &S PHESHEVILe D IHE BH AN TS T AR 537 559181 De® r 3t %t abl e
about a centdemMarcdtseddenthdge sStihsdwedntd al Iy suerdabda Igemiord®asdora part of
t he chucg plate 12 js porous, oy suction_grooves and holes of 15 58ui tabl e

shapes are fOmRHYE g HESIRRED pHAtRAAD OB R FRCERRBULRT t FRILAR K8 pl ate 12

by a suitable vacupftsoyr §€owsaySeeetBLr88Mn6QRIYE! REaWAEEhg2the £RE1
attracted onto and held on the chuck plate 12. The full thickness FT of the

seni conduct G WERas D Bb of thhe tsrmiprrdusiecr Hertesn2 t hd® chuck plate 12
s measur ed i SRARWA QIR Uy ThecodBAsHELDoREASndE | 51 eef or abl y

back pressure neasuring means, called a pneunatic m croneter. 3is
referred to ¥2ear TRemshackerdiated 12exs aatrnited fsor ashecodas maviapledis 1b.

The measgri : _aa{}ﬁ?_l }.NC fixed at. egui . position,
and theﬁgas?éﬁlﬂg a o]%%\{/]v %%%%?tg%fﬁlgnﬁg%' a%(ldgrzli(ﬁl h@m%mgggégg%gﬁsi on 22
ext endi ng deenpetdiyckam to orlee ssieetpafacefof hehdéolitawinppeangosoi am 20. An

up: a0 doun s Pl B4yt S UNE, of LD feuere syienaLgy 22 upterdly 30
portion 20, sisbtantiakEndedestindd 1 PB. At least a part of the chuck

plate 12 is porous, of suction grobves and holes of

15 suitable shapes are formed in the chuck plate 12. Suction
through the chuck plate 12 by a suitable vacuum source
causes the semiconductor wafer 2 to be attracted onto and
held on the chuck plate 12. The full thickness FT of the
semiconductor wafer 2 so attracted onto and held on the

20 chuck plate 12 is measured with measuring means 16. The
measuring means 16 is preferably back pressure measuring
means, called a pneumatic micrometer.

FIG. 3 is referred to for a more detailed

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



extendi ng substantially vertically in a dommward direction is connected to
an out put shaft of the notor 26. An internally threaded ho'?ﬁﬁﬁk ARY 2006
t hrough- hol e extendi ng 35 substantially vertically, is forne
up- and- down 7 FEBRUARY 2006 - 7 block 24, and the threaded shaft 28 S
screwed into the internally threaded hole. Thus, when the threaded shaf t
28 is rotated in nornmal and reverse directions by the notor t he

nozzle 30 is fIX to the

up- and- down is_raised nd .0

b and- down BRSE 24" Sm™'eRED sRACSHRHT e s 28,08 Brecrd S 0 1y has
an ejectionipmetnaﬂlyt$hk@mﬂedehdleTheTnmsprwﬂénlshequhppadedmshhfnozzle

novenment anoypt .detecti on neans det e t|n nount s of

normal and rgse?gerPg Lo f@rg?ﬂtﬁggnﬁﬁéﬁrsﬁcgﬁfﬁ dPF #W'tgﬁbunts of

ascent and deseentzsof tmréeu@aazﬂdedwnf biodkt 24t He wp-ized down ldweded24. As
schemati c é shown in FI.G a pneumatic brjidge CIrCUIt 32 i s _connected

zI

to the n §Gzz¥ﬁe3951§né&ﬁﬁﬁléobFP&gépbﬁpéaﬂpw@Z 1R ZénowARBer se,

includes a gepRNessedqdis %o%e'areeb%an%lehel@n%x%&cfamw%afslw restriction
nmeans 36, and a channel having fixed reStriction neans 40 and vari abl e

restriction REgA%ieR, PO?ﬁea@h&ﬁﬁeﬂoyngEWés t BeecnapPEs36diai Fa¥aRPEE 34 20
comuni cate yiih hB%zﬂ%Zﬁb%éﬂ%nﬁfyﬂo nEh%e%Q%QT@ %@angeﬁgéﬁ;gﬁmﬁggpressed
tic e

air source 34 conmunicate wit at nosphere. e pneu circuit
32 further Entl dadeck idiof frdwee mmomintisr ofs mogngdugadsTemeirse irptdfriought into

comuni c i og W (R Hg Jghannel anngﬁyzél%%ec%&r@%ts fag;% gyt‘:%dé brought

into conmuni cation Wth ‘the ¢ annel ressed air,
suppl i ed todebBeentzolfe the mw&zﬂhe3©hénmeh 3, uheJu§4anﬁ4dmmnwbkpckeuget
material (i.e,, chuck plate 12 and sem conductor wafer 2) through the
ej ection por{ °6f the nozzle 30. The

As schematically shown in FIG. 3, a pneumatic

bridge circuit 32 is connected to the nozzle 30. The

15 pneumatic bridge circuit 32, well known per se, includes
a compressed air source 34, a channel 38 having fixed
restriction means 36, and a channel 44 having fixed
restriction means 40 and variable restriction means 42.
The channel 38 makes the compressed air source 34

20 communicate with the nozzle 30, while the channel 44
makes the compressed air source 34 communicate with the
atmosphere. The pneumatic bridge circuit 32 further
includes a differential preseure 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



30 outlet resistance of the conpressed air through the nozzle 30 varies

wi th the distance between the nozzle 30 and the target natenﬁﬂ q¥ﬁ§20&pe
differential pressure between the pressure in the channel 3 JR

pressure in the channel 44 varies with the di stance between the 35 nozzle
30 and the target material. The differential 7 FEBRUARY 2006 - 8 pressure
gauge 50 outputs a voltage responsive to the differential pressure bet ween
the pressure in the channel sure in the channel so t hat

a vol t neter BFEWHedEPS osqgh‘eua‘b?‘ﬁseraen‘f‘?%; o9t SR P YA S %Ibevarl es
with the di stcanﬁ:[eemwmm ﬁﬂ'&mll&eﬁﬂeaﬂctﬁélq)résemg@é iratte atharboel

detail s of thﬁ@ e{fﬁbessure measur i 6 f se whi ch has the
pneumatic br LDIRTEESUTR{HR € teforHiex@nple, to
Japanese Ui lydyrdxed Fuhddredd 08y Neo Q%@iﬂ%ntlﬁﬁcﬁﬁéjé@ﬂeté’a@gémde of
measuring_the full thickness of fhe sem conductor wafer 2 by the back

pressure °mealiraHg sfedhisth echadiskancs IRetwrRpR ey 1R2%ke i 0 138sthen FIG
3, asite of EJ&E‘%&@%Q?&F 1%o\ﬁhld®%allqsn%tf 3RV Ytk Wrldy e sem conduct or
si

wafer 2 (this e is free 15 from hol es and grooves, but is solid and has a
flat surfacé‘)eaﬁsllblmﬂ)gwft% theoef e |W%I@a%fthm@m¢@@®rl@ﬁmressed

air is eject ecq_ltcf]% U ”F?f@féA@egg az?é%%%@edpoﬁf'&?arg&lé’f {rﬁe nozzl e 30

and the vol tage tmeter I e are st t he
chuck 20 pl atkapehease gk iyn Mdde hdtulzbitat ioh riéet | 294 4 MWhE? by the face of

the sem ggnductor veler. 2:hel .08 §88echHCkeall 8l 81 2nks £ARRORELCLACLD

nozzl e 30, as sho N I|nes conveéni ence of
iIIustrationofrthetdumxdnndu¢ﬁﬁmeméfbrtﬂﬂbyfmmemuaék ﬁﬂe$sun®ved in FIG 25

3) e 10226 S0L S e SBT3 AOMYEL Oy LI ST 3P FLLo el 19
nozzle 30 at Mhirkte. 3, a site of the chuck plate 12 which is not
covered with the semiconductor wafer 2 (this site is free
15 from holes and grooves, but is solid and has a flat
surface) is opposed to the ejection hole of the nozzle 30.
Compressed air is ejected through the nozzle 30, and the
position H1 of the nozzle 30 and the voltage of the
voltmeter 52 at this time are stored. Then, the chuck
20 plate 12 is moved in the horizontal direction, whereby
the face of the semiconductor 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 convenience of illustration,
not the chuck plate 12, but the nozzle 30 is moved in FIG.
25 3). The nozzle 30 is moved upward and downward, with
compressed air being ejected through the nozzle 30, and
there is stored the position H2 of the nozzle 30 at which
the voltage presented by the voltmeter 52 coincides with
the previously stored voltage. From the position Hl and
30 the position H2, the full thickness FT of the
semiconductor wafer 2 is calculated by FT = H2 - Hl.
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.



the vol tage presented by the voltneter 52 coincides with the previously
stored voltage. Fromthe position HL and 30 the position H2, TFEBRUARY 2006

t hi ckness FT of the sem conductor wafer 2 is calculated by FT = H2 - HI1.

In Step n-2 (groove cutting step), cutting is perfornmed along the streets 6
arranged on the face of the sem conductorgwafer 2 to form grooves 54 al ong
the 35 streets 6 on the face of the sem conductor wafer 2. FIG 77ffffo - 9

4 shows a pref encad %xwrdf@rqferd fé@{ﬂfpﬂl@v%fcltﬁffei @g:cﬁi@ cutdtind&tep.
illn-stra~ted ; gﬁgs ~~ - - or% -Z-.Z 56 in the shape of a thin
disk i s posi tifof &rllé‘StFé‘(’j&dr&f egl‘n’tu‘:rté-lnﬁt iSFER10 & @%@rﬁ%@ﬁ?f&t or wabr
Z, 5 and the&eCulnt ithed shapcBdTe aSIHilmr diskt 1Llposit idiesae 4 i me, the

sem conductor wafer 2 he-Id Qa the chuck plate 12 is horizontall

noved- al ong feEesehelght. meladrivieotqudther seFgomyatutvaiemg ¢ he
street-s 551-0 Il ft'-l'1|<-:J c‘ill%'tcilﬁ@emadwtsé)qrst 'l%tla)‘:edo‘sa‘é e 1l 1 djsbdd adge 56, B -

,~ -t-;=Me~t ~~q dilL~ grains wth a nickel plating or a Suitable h~lndwe--
c:B-- used prtétﬁersalmeytlm,emls@mfcwd!mqrewa/ﬂrﬁmﬂ ieldredt thamwied f fwm

L~ -Ln 15 valen 20uih bhe 415 af, e o U Pl ot 28 pd . B aald by D sco
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skil Ted- 20 i_n_t.he fter the face qf tl%e sem conduct c~ I gaf exr
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-ao is jedtedtst fua ftaxﬁe]@ifewe e il lor . Wafserth% cuzﬂ;lemowaald y the

\rNg_suOI;;ng gr%oves 54 -ca (ir%bdlsavr\ggd bslad’eeqfoovr%jeg Sﬁy blndlng élamondS Bu.

grains with a nickel plating or a suitable binder can be
used preferably. An example of a device, which is
preferred for forming the grooves 54 in the semiconductor

15 wafer 2 with the use of the cutting blade 56, is a dicer
sold by Disco Corporation, Japan, under the trade name of
“DFD Series”. Since the method and device for forming the
grooves 54 aloné the streets 6 on the face 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



In the process steps shown in FIG- 1, t2~~e thickness of the sem conductor
wafer 2 is nmeasured-prior tc~ the st;ep- 30 thickness FT of

sem conductor waLfer 2 the thickness at the site where the gri’d}(gdl\zllgsmgx2006
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target mat er |S@lmll§@§1e1uz=1:pr| wBE®nt &m . Ther ln&er- peasurd ngf melaas Behagedsri i
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f,ts 13 s s:iThe i12&sefr n(ela,surhh'ﬁslﬁ’earﬂs 5d drzhsmits a laser from the

head 60 to the target material, receives the laser
reflected by the target material into the head 60,
measures the time from transmission until reception, and

15 determines the distance between the head 60 and the
target material based on this time. A preferred example
of the laser measuring means 58 is laser measuring means
sold by Mitaka Koki 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



solid and has a fiat s?urfzier -is -apro--ve t to 6Yie- art 2~ The
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the sem conductor wa. er- r X-&@bw t5 ~1i 1L 12 is opposed to the head
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referred to again fog Step n-4, the depth D of the groove 54 is cal cul ated
by 5 the follow nJIg;quz}t ii6h F9iaRTask TUIa9aim cﬁ&?%seg‘ﬂillanarf‘b%&rhr ed%n Step

n-1 and the seep ALag Ehbcmg@l bTofMasugedovie S4epsncdlchiatell byFT. 2n
t he enbodi nents, therefore, Step n-1, Ste[?1 ‘1--1_a.'" .. SL2i, *:~4
constitute at§rodedlawpnE REHSHACRgfSERp thef fyddi tddckness FF di st ance

bet ween the headué@qand face ghdt Rfe SEHAGANNUCH: afeRls &r and the

di st ance bet weenut he heaﬁtﬁ%goﬁagd t he gl(()attoﬂao?l ?ﬁg grlgovee 354 can be

measur ed, fomeasuargl én Giteb nhé:use of FThe RAserImedsdiri i seedteds shown
in FIG 5, a%ﬂxb%&%n@‘ﬁﬁgh %e&%‘%o&%‘,’o\é%e Ancan Re 1o 0-%1' Gt rom these
val ues. However, it a tfansparent ‘of semtrdnspa ent ayer 1s-present on
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20 pass t hrough the. transparent . or sethtransparelnt i-ifyea. in Step n-5,
a tapes% 3Z]d.l.s.%alnﬁet RFEWFﬁg‘et pPF@ :%fgn agy e%?“eaefra,c,er é:’[flecthf\/a tape 67, ,
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example, with the use of the laser measuring means 58

shown 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 thé 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



performed usi ny a Qf)f -"6awn i, well known anong people skilled in the
art. Then, in Step n-6, the hack of the se |conr~~ctor mafeﬁﬁ%ﬂﬁhngh@&;ed
to rough zh 3wo Th. 30 preferred node of the rough grindi t?g_

Lustrated node, the sem conductor wafer 2; which has the protectlve tape 62
applied to the face thereof, is he20 on ﬁae d udx plate 12, with the face
anO tadx of the semaoonbv yr wafer 2 beifig inverted, nznral:~, its fszi ~

~~"ry the 35 protective,t bei n irected d rd its back 7
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sen1conductcsemm&endﬁcterawaedrom by aotgl gnibgingugﬁagslna4ngamdan9ugh
ground there rou r|nd|n nea S 64 is conposed of aro i ndi ng
t ool |nclud|€% aﬂn ﬁﬂ?gg grgﬁﬁﬁo er B FrH Fﬁ{ﬁ%§#?? %ﬁagﬁc%£

rough grl N 10 Php6€6d 68£ da SPESEH @ﬂlhaenbowblwh&aﬁala& bReansuppert

menber Instead of the plurality of arcuate rough grinding pieces 68, an
annul ar Poudﬁ”@??ﬁﬁlﬂﬁmb?écés éR@eﬁdPﬁHrééthn8§u§F9u? €aTerp&unf erenti al

direction ”Bdrﬂﬂdbﬁgdb§88§§d6QndlgﬁoEQ&ebnSHhEa§8w8} LherauRPeEt thBTber 66.
The rough grinding piece 68 is erably forned by binding relatively

| ar ge di anorRRPAF hsmembart . us"éli’dfe%fi %ﬁjlftla%lléllblmhbty *h 2BCWRTYri ndi ng
t he back of f 2, .t h d 15
€ back 0O f§§%%5§91ﬁ§9 goé$éf§g 85, 2an! BAnL9UY rgﬁhﬂ b?gnﬁgianggéc S

rotated at a pee cehntral axrs. same e chuck
plate 12 is evtendingtcantéguonsdly speedcabgumfetsnceaﬂrdhr&zmsonamdy

accordlqgly ihe. . SQE ogdu gorEUVe SPﬁ? cg IO%E% %g%&grQlﬁkﬁb%%_%grng

r ot at ed e req |re spe rough grin
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advant ageous, ok g1 121001105, DpckacOh Liesaell SOnducker waler 2 with (e
por at i on,
suitable binder. 1In 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 Tl 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



Japan, under the trade name of "DFG Series". 25 Descent of the rough

grinding means 64 when rough grinding the back of the semc W%?ﬂﬁKRY@B&f 2
is controlled based on the depth D of the groove 54 calculgt In Step

n-4. The thickness Tl of the sem conductor wafer 2 having the back rough
ground is 30 nade greater than the depth of the groove 54 by a
predeterm ned val ue X. Thus, the roughgri-nding neans 64 is |owered until

t he di stance L1 bet en the | ower surface of _the rough rindi ng ans 64
and the surf THEEd e 22 Bedomed 't e Fdum cﬂg 1 t hit g%ness PT

of 35 the pr qize@relt\éenrlm &h1uld& depidrd2edfadine a‘Hcﬁﬂi\/Es &4; 200d,o, FEBRUARY
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X) .
predet er mi ned val ue'3€R s 1t eV RROMY abihR %O‘f%hﬂ)r?ﬁnq'h*é?r"klﬂfs‘f}é% n-7, the

rough ground skagleodldudt®or $RPEORAUG Yy c@Hed2 s prE 180Tl §:01 I8 .Si on
grinding. 5 FIG 8 shows a preferred node of the precision grinding. The

il lustrated Fd@e &f Spoxs mregfﬁrmdnglqd§ afp e tArA9 35 e FaRdidd+ he node
of rough gri 'i?qengll%@%"i‘hde@ RcGe 7 r?t;f ts tdIat ﬁrrlcﬂq{dl‘ghso' eces di sposed on

the | ower surface of a support ne 72 1n precrsron 0 grinding nmeans 70
used are precudssangdiaidiynghe ecer 24 thEhaqueecifsimmgy igwindind ece 74 is

preferably f ding .r. v!%p e use
of a suitabl er%’q‘ ger khllIﬁsc@nt %e \é:%pa}r/te |Aodnl g‘f q:neg‘"‘r ?rdea ° vér
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based depth D of th 54 cal cul at ed The, 1 hi ck
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subst anti al | yheqpalecticicy gyialdierg w@&@mrmgﬁﬁemWaﬁméﬁ tan, the
depth D of e, 4199 % hes Il ol RIS AT JATmANS Q6! Se ! guer e
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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 1is
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



t he di stance L2 between the | ower surface of the precision grinding neans
70 and the surface of the chuck plate 12 becones substanti abgmﬁg;;giyggmt he
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 becones smaller than this sumby the
predetermned value Y (i.e., L2 = PT + D- Y). The predetermned value Y is
preferably about 10 mor |ess. 30 Werr tie thickness T2 of the

sem conductor wafer 2 is made substantially equal to, or_snaller by the

pr edet er ni ne®aFR d8NVERRRL HRCtPIH Y gredirn fodhe sihdividakni conduct or

wafer 2 is seRaiahgd1ap eelfi®nd tliatdudindSHANGHIEH dRH Wighd: viyever,
the comon 35 protective tape 62 has been applied to the surface of 7

FEBRUARY 2006-he protegtfviendiaped fd avant @fdifarpresiorr, 9% Hedindli vi dual
rectangul ar negi.3nNsH ak : t Lty easly ot ey v {ve tape
62 even after}&%regci%si%o%r%rci&n %.ﬁq&\qler t he p%eﬁﬁsﬁlo%@%%%‘ﬂgﬁ%gﬁd

i ndi vi duabl y regpanguddrs regrtcnsyl @re dgidinsidially ipekleduatony el ed from
the protecti t 2 d a r.t as_sem cond 0 i to a
required si téé%é:s?%lgﬁivg ilt?%\%elqtzr’knr%rpv\%) ta%lnsgpoé%éo%laes s%cr{”rée%fulﬁpné?i% art. The
af orenent i onethipisep® B- relgweiasad enerd, ofs tdteis 1k fwdll tinokmesmong n- 3
(measurenent of the remgining .thickness), and n-4 (calculation of the

gr oove depthPGQéﬁﬁjﬁmﬁriégtﬁi;ﬁﬂq d for all the seniconductor wafers 2
For exanpl e, these ™eeRst Cremdet DERéQr SEepoONaLl eymédsuteMe@nthef the
aforerreni' oned te%fi n- 2 (%roove cutting), n-5 15 (tape application), n-6
(rough gt?ndiftg Lot PEGENSSEI),, Bmb (MREBYLRRRDE | Oh ¢ neRPLR P9 he back) are

carried out ftorickp@sef),t g L ol O a Med 81 St 2:hd Ngrdbeé edéseh gnbodi ment s
of the sem conductor 'wafer dividing nethod according to the present
i nvention 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
15 (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
20 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

25 invention.



20 have been described in detail wth reference to the acconpanying

drawi ngs. However, it is to be understood that the present i } } ot
limted to these enbodinents, but various changes and nodifiggﬁﬁgpgﬂﬁ%éxﬁe
made wi thout departing fromthe spirit and scope of the 25 invention. 7
FEBRUARY 2006 - 15 What we claimis: 1. A sem conductor wafer dividing

nmet hod for dividing a sem conductor waret>® Tn which a plurality of 5

rectangul ar regions are denmprcated by streets arranged in a lattice pattern
on a face of‘EﬁEEsEﬁjﬁiﬁﬂBcfﬁi wafer, and a sem conductor circuit is
di sposed in each of the rectangular regions, into the individual

rectangul ar regions, conprisin%: 10 a groove Qutt;g% step of cutting the
face of the $eni coRdSEMeFORGMETCR ¥iRderhaiyifdags Medhosk g §dvé4ingl ong

the streets og LoRié8c8ultolNGaser, CORIYRLOR ¥aLehra18RY Beback grinding
step of grinding a back of the 15 sem conductor wafer to reduce a thickness

of the serd cor@ttepguhareregbonst aner derpnnatedepyhssreens agrapged, ikher eby
di viding the éeﬂb&?ﬂg&c{)%t&?ﬁeéna%%% tgg 1?11%%%1%' anduhgteiRsed, 9roove
p he 20 epth o the

dept h nmeasuring step of  nmeasuring e grooves I's
i ncor por at ed arfioaesemnecbrdkctgri ndraygist p; dasdosrdt he back gfi htdeng st ep,

rough grindi ng_i erforped.until .the ickness.qf the sem conductor wafer
becones greatg?c?ﬁgﬁugég E%%%ﬂnér %REOQ%QSVéESBVlguﬁg 5F8§8P§P Fhed val ue,
and t hen prectegbongyi odnpgissngperfornmed until the thickness of the

sem conduct or wafer _ becones not .nore than the depth of the grooves. 2. The
seni conduct or maferadﬁ5pﬂyﬁgcﬁgﬁﬁﬁﬂ Sied Qfncptting e IRIPER

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 6f 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



30 wherein the groove depth neasuring step includes neasurenggbgﬁgaggﬁgb&;

t hi ckness of the sem conductor wafer before or after the gr

step, mneasurenent of a remaining thickness of the sem conductor wafer at
the groove after the groove cutting step, and 35 cal cul ation of the depth of
t he grooves by subtracting 7 FEBRUARY 2006 - 16 the remaining thickness
fromthe full thickness. 3. The sem conductor wafer dividing nethod of claim
2, wherein the measumemgntthoicknessf dirlomt kihek f@dd ¢hickaeSsseni conduct or
wafer is made by back pressure neasuring neans. 4. The sem conductor wafer
di viding nethod of claim2, wherein the neasurenent of the remaining

t hi ckness of 3t.he 10risemnanibhriurtomnfwafet dihel dimpwetsodraste dyaimser | i ght

reflection neasuri.ng neans. 5. The send condyctqr fer dividi nmet hod of
ol m 1 anEPBts 10 thee Mg ehBRin Ok aytof WA RE R GHedive 55 ¢ape
onto the 3 aceefficidnius@drC aadest Als waler bys HakkopHi@saiee aldsurtiiry groove
cutting stepm%ggsthe groove depth neasuring step.

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.



