-1 CCT2004 invention Sem conductor Wafer Dividing Method Field of the

I nvention This invention relates -o a sem conductor wafer dividing~qq} q@m
for dividing a sem conductor wafer, especially a thin sem conductor wafer,
into many sem conductor chips. Mire particularly, the invention relates
to a sem conductor wafer dividing nmethod.for dividing a sem conductor

waf er along streets, which are arranged’in a lattice fashion on the face

side of the _sem copductor wafer, into many sem conductor chips.

Descri ption %ﬁligmgigibﬁ—i$¥g¥£l$% wel I known anmong people skilled in the
art, the producti gam@toadaerbeondaetopidedifg megHbaes that a nearly

di sc-shaped sem conduct or wafer be divided into many rectangul ar

sem conductor chips. Streets arranged in a lattice fashion are present on
the face S‘qgu%ﬁxh&ﬁJuisﬂ%ﬁﬁgﬂ;ﬁéﬁr waf er, and these streets demarcate nany
rectangul ar ‘areas. Tn each 0O € rectangul ar areas, a circuit is

di sposed. The sem conductor wafer is divided along the streets, whereby
each of the nmany r@gtangular .areas ii formed into a aenhcondugtor chip. A
typi cal method for L8ivi dPNg FHhE sERtabRductof STREFEPIANGhT t Kal&treets is

the use of ajghi@ing Andtlsed fHASABy I Sgg ShapasicOhidid ey bbafe;, which is
relatively noved along the streets to cut the sem conductor wafer al ong

the streets.STRREHILY 2 Bohdi FRPHBIYNFIGF (BELT, THEMBATY ess) _
sem conduct of oyt &F a @S0 Pf L8 Tp HeeMHSE Fra il dN& ST GRAUGHL WRfer 1S

thin, the sem conductor wafer dividing method usi'ng a dicer involves the
foll owing probens: tohens eheCohdwC ser vokeiticd by igwi@rmesheditiqlth - 10 C

12004 the 16} 21yl 2eem el e ) £ £5, 16055 PGS D ko e e

and stress tends to remain In the cu
arranged in a lattice fashion on the face side of the

semiconductor wafer, into many semiconductor chips.
— F g) -

As is well known among people skilled in the art,
the production of a semiconductor device requires that a
nearly disc-shaped semiconductor wafer be divided into
many rectangular semiconductor chips. Streets arranged 1in
a lattice fashion are present on the face side of the
semiconductor wafer, and these streets demarcate many
rectangular areas. 1In each of the rectangular areas, a
circuit is disposed. The semiconductor wafer is divided
along the streets, whereby each of the many rectangular
areas 1s formed into a semiconductor chip.

A typical method for‘dividing the semiconductor
wafer along the streets is the use of a dicer. A dicer
has a disc-shaped rotating blade, which is relatively
moved along the streets to cut the semiconductor wafer
along the streets. Recently, a considerably thin (e.g.,
50 um or less) semiconductor wafer has often been used.

If the semiconductor wafer is thin, the semiconductor
wafer dividing method using a dicer involves the following

problems: When the thin semiconductor wafer is cut with



portion. Such a nick and/or stress may decrease the strength of the
resul ting sem conductor chip. Even if an external force or thermal shock
acting on the seniconductor chip is relatively small, the sem conduct 8ET 2004
chip may be broken. A nethod for dividing a sem conductor wafer by

etching, instead of cutting with a rotating bl ade, has also been proposed.
with this dividing nethod, a photoresist2zis forned on the face side of the
sem conductor wafer. Then, the photoresist is exposed to |I|ight along

streets, andthberphatohgsbihdes kerBWednakrndentiBetst beehddeThen trthe
sem conductor wafer is subjected to etching, whereby the sem conductor
waf er is sel EBLi #80¢. apenh&frasengende eor semginadnathesght, edoe

sem conduct o roi | Vi I e t | 1o this
vethod a1 BoTERER’ Sch VL IRECR! 800 oL S PLLEE Ray WECLELDO LR T D 0d
requi res thattaepgohopfiskhtoreexpasngesehitbaduphotortsipst Bbengithan

streets be keg% on Taﬁd for eacgnof vagio#s sem conductor wafers. For this
and ot her re8€6REPaLt ABTERPBAsELSIBRALt RBOGKYRAETIRIOP hECseni conduct or

wafer are cesmtidehalbyoki Ripl isarpahtevB]1{0ERRA10f tAeSURREAREGUCEWH Ch
substantially cannot be etched, is produced on the streets, such a pattern

i nhibits et chlAB BRBnBet REOkPReets. This makes it inpossible to apply a
dividing method uSihige HoRNlfdd: dib{iRCaSE Al ARAPRAINAYT ppl er made
f or me a

of silicon, for exanple, If a pattern roma mnet sucht as copper
or al um num escpiagentnehetfecst cabtsnganithbt ehirngapiogebidaderc| hisisve to

silicon cann t h Lo f ] e pattern. Su y of the
| nvE, , Uti on %iﬁgi %gﬁéa rgg%gtezfi‘d% tggcpﬁrlgsse TS (B | 1 ocT 2004
provi de a nopbbtandsispr aseflommeodnwhhehfaas pidduc€ @&hesem conductor chip

by dividing g_cem conductor wafer flong , Streels, withoul causing s tiny

light along streets, and the photoresist is removed along
the streets. Then, the semiconductor wafer is subjected
to etching, whereby the semiconductor wafer is selectively
etched along the streets. As a result, the semiconductor
wafer is divided along the streets. According to this
method, a tiny nick and/or stress can be avoided. Bowever,
this method requires that a photomask for exposure of the
photoresist along the streets be kept on hand for each of
various semiconductor wafers. For this and other reasons,
the expenses for the division of the semiconductor wafer
are considerably high. If a pattern formed of a substance,
which substantially cannot be etched, is produced on the
streets, such a pattern inhib:ts etching along the streets.
This makes it impossible to apply a dividing method using
etching. In the case of a semiconductor wafer made of
silicon, for example, if a pattern formed from a metal
such as copper or aluminum is present on the streets, an
etching process exclusive to silicon cannot etch the metal

forming the pattern.

Summary of the Invention

A principal object of the present invention is to



decrease the strength of the resulting sem conductor chip, and w thout
requiring a relatively expensive photomask. Another object of the invqngqpﬂm4

is to provide a novel and inproved nmethod which can divide a sem conductorf
wafer as required, even if a pattern forned froma substance, which cannot
be etched, is present on the streets. To attain the principal object, the
present invention perfornms a uni que physitat renoval step of physically
renoving a resist, which has been forned on the face side of a

sem conduct opresfide, ai noseéaandxtapdbngd mkohgdswhéehscaAspaogagecanduct or

brovides o SERIGONAUGERF GAFE: Pl ORGP BefnSARL6PTaPOFaFngager 210ng

sem conduct ogtyakes, @ntwbasechaseng de-MBYYnLeRt ARGUbAr scAE8aStar e

denar cat ed bg streets arranged in alattice fashion, along the streets to
B 1]

convert eachd®frefgenhig skeepahBuPar threasshhtdna semiconductor chip,
conpri si ng: aﬁd”@i%hﬁgtstgquE'Bng‘PQﬂQthéigtegﬁeﬁgﬁv%aéﬁoébﬂgsk9f t he
y ﬁ e s%ep f I

sem conductor wafer; a p | ca nova physi ca renovi ng the
resist in areas exterthey abgrgt lod stheedinyeafttion tise tompskivigiesaep; and an

etching step_ of applyi ng_an_et.chi rogcess to he. sem conduct or. fer
after the ph@%Y%glBPénﬁ@BFog?gpm?ggogtgﬁlFﬁecggnﬁﬁgﬁgﬁc?o?eﬂé?gPd5¥€ﬂ§ t he
streets. |n waeephysi cafuiesdyabvahepf htphstpref eoreddt Orouk the resi st
along the streets by neaps of a di sc-shaped rotating bl ade. The remai ni ng
object is at?%?ﬁ%ﬂ“%?f WBﬁBUiﬁQHHBF BRI §EERBAr e$F SPEeBERt aPRotBepat t ern
formed fromersgbstance, which cannot be etched, in the areas - a OCT

2004 - 4 extendin% al ong the streets .in _the physical renoval step.
0 attain the principal object, the present

invention performs a unique physical removal step of
physically removing a resist, which has been formed on the
face side of a semiconductor wafer, in areas extending
along streets.

As a semiconductor wafer dividing method for
attaining the principal object, the invention provides a
semiconductor wafer dividing method for dividing a
semiconductor wafer, on whose face side many rectangular
areas are demarcated by streets arranged in a lattice
fashion, along the streets to convert each of the many
rectangular areas into a semiconductor chip, comprising:

-a masking step of forming a resist on the face side
of the semiconductor wafer;

a physical removal step of physically removing the
resist in areas extending along the streets after the
masking step; and

an etching step of applying an etching process to
the semiconductor wafer after the physical removal step to
etch the semiconductor wafer along the streets.

In the physical removal step, it is preferred to
cut the resist along the streets by means of a disc-shaped
rotating blade. The remaining object is attained by
removing not only the resist, but alsc a pattern formed

from a substance, which cannot be etched, in the areas



In a preferred enbodi nent, the sem conductor wafer has a thickness of 50
umor less, and the resist has a thickness of 5 to 15 m Brief Description
of the Drawings FIG 1 is a perspective view showi ng an assenbly i ndl 0 1804
a sem conductor wafer to be divided by a sem conductor wafer dividing
met hod in accordance with the present invention;, FIG 2 is a partial
sectional view showing a resist fornmed @n_the face side of the
sem conductor wafer; FIG 3 is a partial sectional view showi ng an exanple
of a net hod o r V., h d on
the face si déeﬂ?rm%% égiecgrr%/ oﬁggtjcét%]l?eé{$ {ﬁ%ﬁé aI?h as (g%:lte .‘2‘3&% %ﬁ%ﬁe
streets; andliFlGGprefarzedanbal ipent i onad seriv sivbyve oy thef esehasoaduct or
waf er divided b etchuﬁg along the streets Detail ed Description of the
Preferred E S erie P bttt neth$ O1e t1RS Sdhi Roh dict bt ChRF &F
dividing nmethod of, the present invention will be described in greater
detail by reference to the acconpanying drawings. FIG 1 illustrates a
sem conductor wafer assembly 2, which includes a frane 6 and a nounting
tape 8 al onggWdh pa Se havad el fh 40 be divided by the dividing

e sen1Cohouc or wafer 4 of a well known shape

met hod of the 1T nvention.
per se is nearly disc-shaped as a whole, and its outer peripheral edge

i | ud i , i 10 d ! h i
e e o eneeF e ) 1B e e s Bk Rh g Yot bareRERY Portpe

applied to airncahh:iim@ray ssamimrtduﬂrtcoﬁ wefer . to Be QIi2&Dplonever, the
sem conductor wafer_4, to whjch jvidin thod of the invention is

preferably a'iﬁﬂ‘%‘i:%rbci“é‘:tc?rs Wl at Jv‘é’r qg‘llrﬁe Ha LGP AkTfes¥it? §Bem or
less, for exasgde: Manstideets 14 arranged in a lattice fashion

FIG. 2 is a partial sectional view showing a resist
formed on the face side of the semiconductor wafer;

FIG. 3 1is a partial seczicnal view showing an
example of a method for physically removing the resist,
which has been formed on the face side of the
semiconductor wafer, in areas extending along streets; and

FIG. 4 is a partial seczional view showing the

semiconductor wafer divided by etching along the streets.
i1ed s - ) . 1 bodi

Preferred embodiments of the semiconductor wafer
dividing method of the present invention will be described
in greater detail by reference to the accompanylng
drawings.

FIG. 1 illustrates a semiconductor wafer assembly 2,
which includes a frame 6 and a mounting tape 8 along with
a semiconductor wafer 4 to be divided by the dividing
method of the invention. The semiconductor wafer 4 of a
well known shape per se 1s nearly disc-shaped as a whole,
and its outer peripheral edge includes an arcuate main
portion 10 and a relatively short linear portion 12 called
orientation flat. The dividing method of the invention

can be applied to an arbitrary semiconductor wafer.



are disposed on the face side of the sem conductor wafer 4, and these
streets 14 demarcate many rectangular areas 16. A required circuit ( ]l[
shown) is fornmed in each of the rectangular areas 16. As will be de]tﬁé) A4
| ater on, the sem conductor wafer 4 is divided along the streets 14 to
convert each of the rectangular areas 16 into a sem conductor chip. The
frame 6 in the assenbly 2 is forned froma plastic or netallic plate
material, and has a relatively large-dianmeter, circular nounting opening
18 at the chkoweverhetkefsemheonduntengvabpe 8, ekt evlticly therdsgidherg
nmounti ng openi 8 of the.franme.6 is bonded to. the bac | de. of the frane
5 and the batR-Brdeobs b ReikENTLER LR (BF SOEFUF LY, bl SO T hets

sem conduct ofe Wi Bhefly +8iAPUMEEMhAE 4 hen TBRAES H%b PPeMi iy I8 Désthesbrane
6. The nounting tape 8 may be fornmed froma suitable plastic tape. FIGS. 2
to 4 schemat®%¥MPleshdlpry Feadted ! aRIcIRhtIOR d addriicCod@fdt B waf er

di viding mﬂ{?@' d)?§1t9ﬁ§9én&nt9béhfaéé‘v§ £08f 11l Lo SETSREYET Qar Rl £
di viding nmethod o e invenfion, a nmasking step is performed initially.
I n the naskiamd stiepse astsben 1h Rrcteanarysi secngsldnrardasnlthe face

side of the . sem conductor wafer 4 i he. sem to r_as ly 2.
| nportantl y,At]ﬁ%quJeE? t SRS [Iﬁoet pér‘&%p%x?f yl%}ﬁg{é?%‘g lr&n%\%%ﬁe%ﬁdﬁﬁlgﬁg an
etching stepratiziigwist Heeperiodrmed widtlerbe Heraidsidstl &2kcam betHor ned

froma suitable polyneric terial |1 . known, anpn eople skilled in the
art. The t hi SEREEORGICTRE PREPE( 288 | S hHAFRr AbPOY S0t S S SFb° 152 nOSuch

resi st 20 catoieeforaeehfaroradl yedbyangel adf afespi N6 chatera (not shown) wel |
known per se. In the nasking step using the spin coater, .the sem conduct or

wafer 4 is \GRIAFRRELFBRE eGP iB- a Tt H53RF chudk Wi @7 SMBET2004 spi n
coater. Wil theq r PF&h | A0p PASEKC | Sr hfbPY: 1 9t ap Bslt AtmaBePigh, SRRGURaS

solution containing a material for the resist_is applied dropwise to the

face side of2t¥rlatively large-diameter, circular mounting opening 18
at the center thereof. The mcunting tape 8 extending
across the mounting opening 18 of the frame 6 is bonded to
the back side of the frame 6 and the back side of the
semiconductor wafer 4, wherebv the semiconductor wafer 4
is mounted in the mounting opening 18 of the frame 6. The
mounting tape 8 may be formed from a suitable plastic tape.

FIGS. 2 to 4 schematically show a preferred

embodiment of a semiconductor wafer dividing method
according to the invention. In the semiconductor wafer
dividing method of the invention, a masking step is
performed initially. In the masking step, as shown in FIG.
2, a resist 20 is formed on the face side of the
semiconductor wafer 4 in the semiconductor wafer assembly
2. Importantly, the resist 2C has the property of being
unetched during an etching step which will be performed
later. The resist 20 can be formed from a suitable
polymeric material well known among people skilled in the
art. The thickness of the resist 20 is preferably about 5
to 15 um. Such resist 20 can be formed favorably by use
of a spin coater (not shown)} well known per se. In the
masking step using the spin coater, the semiconductor

wafer 4 1s vacuum attracted to a rotating chuck of the



sem conductor wafer 4 to forma coating of the solution on the face side

of the sem conductor wafer 4. Instead of the spin coating nethod ust id(THE04
spin coater, other suitable nmethod, such as roller coating for coating the
solution by neans of a roller, can be used to formthe resist 20. In the
sem conductor wafer dividing nethod of the invention, it is inportant that
a physical renoval step be carried out-after the masking step- In the

physi cal renoval step, as shown in FIG 3, the resist 20 is partly

renmoved in aspas exptendi ngWalbagthidercstateeie dhiak sposesi nprrdtetddicet si de

of the sem conductor wafer 4. Renpval of the resist 20.i ffected
physi cal l'y. £nP&9fr 8PEFfed? Eﬁi@F&SP ?%HB@&Plﬁﬁtﬁoﬂ?t?¥éaiegﬁ§th?s

per f or med wﬂ&as&be_igss?giiéddagspwmeéltgnem@ P8EeSEiMbi 6P bRS a
di sc-shaped rotating blade 22 favorably containing dianond grains (only a
part of the @8PB&CGRAPEHC¥ovatehgibtadéorR af ceabindi eérthe shdwhibn FNG

3). I0 the Phys! eaber eiByab eMehlolen 3o RuLE: AGELy 2 1 OMBL SIY Of t he
rotating blade 22 Is positione y a pre%e erm ned cufting depth d bel ow
the face sitbheofépihecoasiny A6thvt hsihe tbtasphy bbater22otheirng rot at ed

at a high speed e rotating _hl ade 22 d the_sem conductor wafer 4 are
noved reIati%glF%éggcﬂeéﬁﬂgr SUfF nastﬁ%fg?Fe%?gtiﬁg gﬂﬁs?o?ﬁéngegﬁgt 20 is
cut with thesolotabhngybhegdes23fakopgllbe, stagehbe dded THE €8ihi BHedepth d

can be set to be substantially the sane as the thickness of the resist 20
(accordi ngl y*e¥hetré8ist 20 is cut all over its thickness, while the

sem conduct or waf effpd theseldnidonateRstraihiralk! Mikak et hetAbliebRaiheel y, the
cutting depth d can be set to be slightly larger than the thickness of

the resist 28NY8RESPHI ngFylst ABPPESABE Dhtsa physiraloyerovel shPRkhess,
and the sem copduchobu¥efetef thd RabkTRQ0étep. | toelihalmp das, 2 slight cut

formed in its surface). A
removal step, as shown in FIG. 3, the resist 20 is partly

removed in areas extending along the streets 14 disposed
on the face side of the semiconductor wafer 4. Removal of
the resist 20 is effected physically. In é preferred
physical removal method, its removal is performed with the
use of a dicer well known per se which has a disc-shaped
rotating blade 22 favorably containing diamond grains
(only a part of the disc-shaped rotating blade 22 of the
dicer 1s shown in FIG. 3). In the physical removal method
using the dicer, a lower end of the rotating blade 22 is
positioned by a predetermined cutting depth d below the
face side of the resist 20. With the rotating blade 22
being rotated at a high speed, the rotating blade 22 and
the semiconductor wafer 4 are moved relative to each other
along the streets 14. Thus, the resist 20 is cut with the
rotating blade 22 along the streets 14. The cutting depth
d can be set to be substantially the same as the thickness
of the resist 20 (accordingly, the resist 20 is cut all
over its thickness, while the semiconductor wafer 4 itself
1s substantially not cut). BAlternatively, the cutting
depth d can be set to be slightly larger than the
thickness of the resist 20 (accordingly, the resist 20 is

cut all over its thickness, and the semiconductor wafer 4



cutting width w can be set to be substantially the sane as, or slightly
smal l er than, the width of the street 14. |If a pattern forned froma
substance whi ch cannot be etched by an etching process to be descr|bb%ET2W4
| ater on, for exanple, copper or alumnum is present on the streets 14

di sposed on the face side of the sem conductor wafer 4, it is necessary,
during the physical renmoval step, to remgve this pattern as well as the
resist 20 in areas extending along the streets 14. In the physical renoval

step, there L needis e LN LN 1,20 ndle o xLendlyg ol ono the

streets 14. I ST1Tpo 22"and the

street 14 sufditcirentwidyh eci s&h ybe Isfett heo ries i sib 20an15ia By opies|ueamdiads | he
street 14 cannot. be detected with an ordlna{ng ticaléﬁgste

possi bl e to YetPIRhY SHFLERL WK ¢ HhE B T b Tn514nfr2red
radiation and alige Eh?a{‘.‘ééﬁh' porRtaderdr andubbeagteeghidd: cAhhst the

above-descri bed physical renoval step, an etching step Is perforned.
During the éHtwied iy ameeteeie @Rt Waflee descrthehelhter Oras

where the r t p I ?@?y acgor ' t.endi ng
along the steféeIZts %’%ié % dr iﬂj é)t@%?%a/t dbergtﬁg“g?é‘fﬁéé‘gg
sem conduct or4 vmifsfposledmyn ha]subaxtaneudaé | oyf ﬁﬁm sambec@sdddeot hivakewess, of

t he sem conduct.or wafer (thus, q&gond ctor wafer 4 is divided

along the sttreet s“eiqﬁssadré}’sh ‘i’z%“f‘?l IFEAY 2 heS T Rmi tonduct or

wafer 4 is diathsled el ongdtesst raeﬁta&llﬁ,ag hene sJ.eé@mdmtgﬁ yedos assenbly
2 is retained |ntegrallé because the nounting tape 8 is bonded to the

back side ofex%gnd ctlf HeFeqt%4.19f desired, instead of etching

the sem conduct or ﬂﬁfﬁﬁe4 BQEQHSEOHémb§§1tQtéé”eﬁﬁereuﬂgtﬁE@Q £89kQes nay
be left by a slight thickheSs besid he bac . In this case, a slight

bendi ng for cdg sTegigter? Exit tHie Arede Stre bt ca bengat ke ﬂtm@ﬁg the - 10

C 12004 Thus, it is important to align the rotating blade 22 and

the street 14 sufficiently precisely. If the resist 20 is
so opaque that the street 14 cannot be detected with an
ordinary optical system, it 1s possible to detect the
street 14 with an optical system using infrared radiation
and align the rotating blade z2 and the street 14.

After the above-described physical removal step, an
etching step is performed. During the etching step, the
semiconductor wafer 4 is etched in areas where the resist
20 is partially removed, accordingly, in areas extending
along the streets 14, as shown in FIG. 4. The etching
depth of the semiconductor wafer 4 may be substantially
the same as the thickness of the semiconductor wafer 4
(thus, the semiconductor wafer 4 is divided along the
streets 14), as shown in FIG. 4. Even when the
semiconductor wafer 4 is divided along the streets 14, the
semiconductor wafer assembly 2 is retained integrally,
because the mounting tape 8 is bonded to the back side of
the semiconductor wafer 4. If desired, instead of etching
the semiconductor wafer 4 throughout its thickness,
unetched regions may be left by a slight thickness beside
the back side. 1In this case, a slight bending force is

later exerted on the semiconductor wafer 4 along the



- E streets 14 to break the remai ning unetched regions. In this manner,
the sem conductor wafer 4 can be divided. According to the experience, qf
the inventor of the present invention, when a slight cut is for med i hOCHE004
face side of the sem conductor wafer 4 itself during the physical renova
step, sone stress can be caused to the sem conductor wafer 4 because of
this cut. Bowever, such stress is elimnmated by carrying out the etching
step. The etching step can be perforned by an etching nethod well known

per se. It nayrbetyeisetghbraaphtgh réﬁgﬂﬁkﬁgsuﬁ@%bféﬂgrégi&%gharhtn(e-g_., a
m xture of hydrofluoric acid and nitric acid, or a solution of potassium

hydroxi de f of iﬁém%@ﬁﬁépnﬁh@t§€mﬁa©éﬁ9ﬂ§@é vhfesifican)beodineded.
sem conduct or wafef, 4,1 bl 36 9k LhL%, JWeETBENad, iy gLelling Ry be
g whiCcRutiti n-a

adopted, such as plasma “etchin Zes activeé particles
pl asma- prodpecesey appéyihgna hhgh arehilgncycetettricrhee! intvha fa@s, or

sputter etching utiljzing accelerated ions. After e.etching step is

conpl et ed, t%%g?e%tltﬁﬂgge?ﬁansﬁﬁ ?rrw%£?5n6u¥5?eife%grlg% g?ethe

sem - conductgiyyed €1 rémaveldetaghedohé ost Hhes neant hOOcs@PE4 8o Thpa, or
before their detachnment, a suitable iquid is applied to renove the resist

20, which | ST SLRACEAT 1 HRTSHr fabECRESENRE thi%i G HualiPetsing A ar eas
. 6 of the S%Ef@@uféoéli\ﬁiﬁéteé’bghé‘g'}fﬁ%héc{ Qb héo&éﬁfﬁﬁréﬁ%?
ohduct ced. - 1

conbustion. In this manner, nany Semc or ch--'ps are pro
OC12004 0 What Lcl &hm eschingAsgew condbet perdafieeddbyi dingtrbtihad f or

ar e domar catSe ty ot vobt EnaPhchex ofer O e B AR IR RN, Sere
to convert esmtpoiseheapphyingesbaagohamt ateas. j né anaxsend cofiduct or chip,
conpri si ng: hydrofluoric acid and nitric acid, or a solution of
potassium hydroxide for the semiconductor wafer made of
silicon) to the semiconductor wafer 4. In place of this
wet method, dry etching may be adopted, such as plasma
etching which utilizes active particles in a plasma -
produced by applying a high fregquency electric field to a
gas, or sputter etching uwtilizing accelerated ions.
After the etching step is completed, the resulting
individual rectangular areas -6 of the semiconductor wafer
4 are detached from the mounting tape 8. Then, or before
their detachment, a suitable Ziguid is applied to remove
the resist 20, which is existent on the surface of the
individual rectangular areas _6 of the semiconductor wafer
4, chemically or by low temperature combustion. In this

manner, many semiconductor chips are produced.



a masking step of formng a resist on the face side of the sem conductor
wafer; . a physical renoval step of physically renmoving the resist H
areas extending along the streets by cutting the resist by means of aDCT?m4
di sc-shaped rotating blade after the masking step; and an etching step of
applying an etching process to the sem conductor wafer after the physical
renoval step to etch the sem conduct ér -wafer along the streets; wherein
the resist is not etched when the etching process is applied to the
senicondu&bg{ f?éf E¥ gg wherein the sem conductor wafer is etched
t hroughout 1TSS IC during the etching step so as to divide the
sem conduct or wafer along the streets, or unetched regions are left by a
slight thickness beside _the back side of the sen1cogga$ r waf er during
the etchi hg stBpSaRYCPRERCHOE| MghEThERdiAg "Fored %ﬁ?
seni conduseoicoafiectoxl vadetrhe o8t WEGSS ﬁ@Q@wﬁﬁdqtﬂ?ﬂﬁmﬁ%ﬁﬁﬁpg%b?ﬁns so as
to dividerthe sesi denduchordndfestalests theasigesktinn 2. 1ahel @@t hod of
claim1, yhehebn; alpabt ehe fsereedsf remcorsahst ased odhitche samgt antial |y
cannot bey EEQE u?xrt Q%%C%@% B QeRSTonductResetp oreéher sétegt s, and
not only t © rg h% gts@%?ooft@%rﬂﬁh&e%nrb%l%%”Q%?QHé1ﬁé@%fﬁﬁaé of

e

extendlngﬁﬁl S Ii-n_t he physical renpval step. 3. The nethod of
claim1 Br 8FfILCP HS §§ cORdT&tor waf % has .a _thi ckn 59?g1or | ess.
4. The method 8f PRY§AP rﬁﬂ‘é’?’é‘ Stteﬁeo ed) é’ts r?&s 510 15

[ Lm resist in areas extending along the street s y cu he

resist by means of a disc-shaped rotating blade after the
masking step; and

an etching step of applying an etching process to the
semiconductor wafer after the physical removal step to etch
the semiconductor wafer along the streets;

wherein the resist is not etched when the etching
process is applied to the semiccnductor wafer; and

wherein the semiconductor wafer is etched throughout
its thickness during the etching step so as to divide the
semiconductor wafer along the streets, or unetched regions
are left by a slight thickness keside the back side of the
semiconductor wafer during the etching step and then a
slight bending force is exerted on the semiconductor wafer
along the streets to break the unetched regions so as to
divide the semiconductor wafer along the streets.

2. The method of claim 1, wherein:

a pattern formed from & substance, which
substantially cannot be etched bv the etching process, 1is
present on the streets, and not only the resist, but also
the pattern is removed in the areas extending along the

streets in the physical removal step.

3. The method of claim 1, wherein:

the semiconductor wafer has a thickness of 50 um or
less.

4. The method of claim 1, wherein:

the resist has a thickness of 5 to 15 um.



