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.5 TECHNI CAL FI ELD The present invention relates to a nethod of dicing a

- sem conductor wafer into separat’e chips. BACKGROUND ART |0 R @I i

Fig. 11, a sem conductor wafer Whas a plurality of 1Cs or L ”’Wﬂ%@lm)y

crossing streets S on its front side. The sem conductor wafer is,grgund on

the rear side until a desired thickness is reached, and then the

sem conductor, wafer is diced crosswise into separate chip

Al ternatively a sem conduct or fierqi r C W se o@,ﬂmﬂm mmﬂ ﬂ i de,
PESS BRI RN IR .

15 and the grooves 50 thus nmade are as deep as hi ckne
sem conduct or wafer, as seen fromFig. 12. A protective tape TFe®becks to

the sen cORLEED QN A R S e NI T IR A TTRe front side is
ground on the exposed rear side until the grooves 50 appear to separate the

sem conduct or wafer 20 into sem conductor chips C (commonly called
"pre-di ci IEGHNHALFIBLD i t her dicing nethod, however, a distortion |ayer

Yo gri nding. Ui 1oe REREnEVEnfon RIS SARCH bt BRI = stiEPntelt ittt °
each stregtto Sepbtate chipd.i ng the sem conductor wafer. Such grinding and

cutting distortion |layers cause |owering 25 of the anti-breakage strength
of the sem conductor chip. In the hope of increasing the anti-breakage

strength BfA%R?RGWP@BWN?t or chip, the post-cut sem conductor wafer is
chem cal -etched on the rear side to renove the cutting and gri ndi ng

di st ol@i on | ayeRefemingtthd-igeid ,cd sdoicandudiopwaférsWehasrageilradity bElCoar bSés vy

si de ot he .ant [ v ti and 30 i hdi ng, di.stortiopn
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but m nut enfthaaieldr &idd Chaick Heziredithskinesgds reaonad, aed ceemtied ebmicemaysdr

fromall sides of the sem conductor chip, and therefore, the anti-breakage

strengt h Werens dicsd emssuisointe fepaaiaseiPe. significantly increased so far
ARl . ; _ IT1cant’ .
as the chem ca Aﬁéﬂﬁtﬁ@ﬁ%@ﬂﬂ bﬁdﬁ&@ﬁ&v&fegls@?f)yéﬁ@béﬁ@s@torpgketaggntpéﬁé,em

i nvention, therefore, I n%rove su ant’i I-bre
strentt h ahdt tiee sobresndd@t thusc made DhrgClagS\diepOrad KVENHichh ess Tof athieaifinal

hi s obj h i i i d hod. for dici
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pattern, siged gfehé OREBINID ehRonNAAKIdMI wafBl Ul | tRefirrighi BS ARY.i n8d e
crossing streets on i'ts front side, characterized by conprising at |east a

groovi ng SeEEAIdUen weleyr bavies itd latice metterpes the Fonkside isgtoung eovthe
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the re
and a0 et oo sgmicenpdudtorttipsG (mpramoely baltegl tpreadiorgtmethddie rear side of

t he sem conduct or fer, and on,the opposite |.nner sides and the remai nin
uncut thi ckness'_"b?'t %&:Hl%é@%heat PP%Y@“S%A'@QM@MQM#]J@SP A _r?ﬁ'?o
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treatment nay be effect by neans of dry etching; andthe clng ne

may furt héistartepr layer wili sestld omeeifheronidyy oft @acha séeep Sf afer nalitting t the
sem condu f on e J ' sjred. .t hickness s d.

re descri punieasBlBtorbatets, S56h Aidndnd shPRCURRIIOY IS e iR

seni candugt the avit-Breakagaditdigts bbtie sémidenductr cispde, |eaving a certain

t hi ckness on the front side. Then, a chemcal etching is effected on the

rear side of thi@ the hope of increasing the anti-breakage strength of the semiconductor

chip, the post-cut semiconductor wafer is chemical-etched on the rear side to

remove the cutting and grinding distortion layers, or the semiconductor chip C is

chemical-etched on every side other than the front to remove the cutting and

30 grinding distortion layers. Cutting or grinding distortions can be removed by

chemical etching, but minute fractures (cracks and breakings) cannot be completely

removed from all sides of the semiconductor chip, and therefore, the anti-breakage

strength of the semiconductor chip cannot be significantly increased so far as the

chemical etching method is used.



‘'sem conductor wafer to renove the remaining thickness of each groove. Thus,
.each chipis free of the cutting and grinding distortion |ayers and of the
.fracturées on all sides. 25 In case that the sem conductor wafer is
prelimnarily ground on the rear side, tBe grinding distortion |ayer can be
elimnated by the etching treatnent, as well. BRI EF, DESCRI PTI ON OF
DRAWNGS Fig. 1 is a perspective view of a sem conductor wafer to which the
present 30 invention is applied. Fig. 2 is a perspective view of the

sem conduct or Vfleit Re\dim@da apr ey epld PreSBREO eiveritionX efetdfotd, s id rtenimpicie
Fig. 3 is a perspective view of a grinding machine to be used in the rear
si de- gri nalibgjastially. the antebrpakagestengih ohera semicansivctar chipli ci ng machine to
be used in the dicing step. Fig. 5 is an enlarged perspective view of the
cutting and alignnment nmeans 5 of the dicing machine. Fig. 6 is a

per spect i RS ECLOBUREOFANVENTIONOr waf er havi ng grooves nmade on the rear

side. Fig. 7 is_a sectiaonal viewof the illustrating the first exanple of
groove shape. Fi%g.atgin ihig ahiest; &%P“ﬂﬁe@fv'@‘f’e@t}%‘ B@Ed%ﬁ GonEdNee AP SIS For

waf er, bagég.ﬁ- o‘?f?j‘{@ ' i | - | q SERFP! e
of groove s g{e. Ifbgrﬁﬁg?ei?%ﬁ%rgé@%ﬁngséég%ldﬁlbb%ﬁ %?3 ccﬁtlr't%é%?%g[ﬂ g)m usef ul
i n et chi nspidednicndducior waféehavingi g pluralitysofachips tiefined byi erassihgastreets on

t - et chi l.conduct vaf illustrati 15.th fi . Fig. 11
's a per ShedideS e Brcienard i Rmilpiad Alclsrtb aroqdie, SteR g7 makrg -
sect i onal grdoswsAfiohdihdratdsamig stre6td, 886h SRHGNE ERfentRicroRPiHe@af CRIESH R
grooves nade on its front side. F 13 I's a sectional view of the

hal f vidy- UBIShFESTNEEr oFeaming I,s%m ehtheofropt sileyitbus deaving Hee rrearaisinge

until it s A MeSERY S4E SHU B -etching step of effecting an etching treatment on
the rear side of the semiconductor wafer and on the opposite inner sides and the
remaining uncut thickness of each groove until the semiconductor wafer is diced
into the separate chips.

15 Each groove may be a V-shaped groove; the etching treatment may be
effected by means of dry etching; and the dicing method may further comprise,
prior to the grooving step, a step of grinding the semiconductor wafer on the rear
side until a desired thickness is reached.

As described above, each groove extends from the rear side of the

20 semiconductor wafer, reaching short of the front side, leaving a certain thickness on
the front side. Then, a chemical etching is effected on the rear side of the
semiconductor wafer to remove the remaining thickness of each groove. Thus,
each chip is free of the cutting and grinding distortion layers and of the fractures on
all sides.

25 " In case that the semiconductor wafer is preliminarily ground on the rear side,
the grinding distortion layer can be eliminated by the etching treatment, as well.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a perspective view of a semiconductor wafer to which the present
30 invention is applied. _
Fig. 2 is a perspective view of the semiconductor wafer having a protection
member affixed to its front side. '
Fig. 3 is a perspective view of a grinding machine to be used in the rear

side-grinding step.



BEST MODE FOR CARRYI NG OUT THE | NVENTI ON A semi conductor wafer Was shown
in Fig. 1 is diced into separate chips each having a good anti -breakage
strength according to the present invention. As seen fromFig. 1, the

sem conductor wafer Whas a plurality of hips C defined by crossing
streets Son its front side. Each square area has ICs, LSIs and ot her
circuits fornmed thereon. The sem conductor wafer Wis placed with the front
side down, and a protection nmenber 1 is affixed to the front side of the
sem conduct or wgigr4 F@’é’t Tog- B8 aSe sl r
the protection m&*%b;M ?Q?fi xegl‘/go\mia\g ?thnd“?iﬁgn@ggﬁ?%gﬂfgeau%% ﬁr&})’%‘@fl&ﬁg
machi ne 2S#&pP.shown in Fig. 3. The grinding machine 2 shown in Fig. 3 has a

pair of parallel-ragl i |_ai. n.an.inner face of .an upri ght
Pall 3 bnd a <hios i e SARtGE boisoete Sy &5 B B B Bt ens «
6 carriedofthd Heirmyprohing to vertically nove, acconpanying vertical
novement of the SUEGDQH 5 along the rails 4, Aturntable 7 4 has a

plural Pty of chifitkd B 7 pesrantyeniey @ ahwesicendyetaravafen hayingngrooves made
sem condu : The grinding unit 6 has a spindle 6a rotatable about
its verti ??ﬁhg\ggté§§ld§>{<i s, and the spindle 6a has a nount 6b fixed to its
end. The mount 6lg.hds is agyriedliongl Siieweef the backigobwed cwemBopduatirngaséone
6d is fastand 10 thfsgrindiélgéeheel 6c, so that It can rotate with the
spindl e ed!Us[Tatipg dhey fir FRYFrachigheoE S'P?l%e-fserri conduct or wafer Wwith the
protection menbeg 1gafd ixeshdtipnalokes BRthb bgek-xgramﬁffbe t RicORLEER A weisiCk

8 to bri ng it directly under the grinding unit 6, e sem conduct of
waf er 19v i dlustratingithe, seaend exapeple of geoaye sharm, the spindle 6a is rotated

and the grindi ng; Ungt :1Bci-Sid0WRLE s ndl C ar i_ndi.
wheel 6d rotat eg}g! gnllllgﬁ{éétgg’sgﬁesgégé{ﬁ%n@a ?ﬂe%c?‘m&&&?{’ﬂoﬁég@@ 'ﬁsegﬂwﬁd
agai nst t bemsemmdumtoueaferswaf er Won the rear side to grind away its
surface until a_desired thickness is_reached (rear side grinding step). 15
Subsequent|ly) t ﬁ@-&too@rﬁjs%@lﬂr@ZHtﬁ%PB? Rﬁéﬁ‘@?crﬁﬂ%%fm@o@%@ﬁ WatET: HHelkaiRG;
and with thewftsebian nmenber 1 affixed on the front side is transported
to a cutting machine 10 as shown in Fig. 4. In the cutting nachine 10, a
plurality of thEigdriiseanprrspectivaayiemsold halfivay-dicerk semicbnduatémesterand wi t h

the protection s 1 fixed. on e frent side is 20 contained in a
cassette 11. Thgﬁﬁglgq§§$‘%ﬁg’@¥v Sﬁﬂ'%ba@‘ﬁ@y#"%ﬁﬂ ?ﬁ@'%@g@?rewﬁ rigvipg
t ent at i vecsissmige groe@esldable oh kfronesideeans 12. Thereafter, a first
transporting means ]aff sucks the sem conductor wafer with the protection

menber, and rot &i%ed %18 8 PEAE viawOf W alfwayHieer SRMiepmducte! wWafly whiale
vafer 1s IseBaRahiohd i SRCtnfiats Lt toJeBalagatipshel d w th the rear

side up on the chuc y suction. e chuck table 15 noves
in th& +x-axial direction to put the wafer Wwith the protection nenber 1

6% conbhehMbR EBR, cRRE MG oV TRE VRO, oo« he cit t Tng. means. 13
has a_cut ting bAagiankBniinuer adafen W0as AoRRrin Fike fald aleBThid™aaBArate chish

cutting neans 18 can nove together in the y-axial direction. The alignment

means 16 €@eh AAViNgra gped andiybreakegs stisngdh aseorsing ispibe presesbinventione t he
alignment meansyd G andy Gik ElN9 ’iﬁé‘%%n?i@oﬂ% of O] hps égﬁj(g%ént?’%faéhips C
y ¢ ans a he

direction, the infrared ra armer a nme akes pictiare
25 defined by crossing streets S on its front side. Each square area has ICs, LSIs

and other circuits formed thereon.

The semiconductor wafer W is placed with the front side down, and a
protection member 1 is affixed to the front side of the semiconductor wafer W as
shown in Fig. 2. The semiconductor wafer W with the protection member 1 affixed

30 isthen transported to a grinding machine 2 as shown in Fig. 3. |

The grinding machine 2 shown in Fig. 3 has a pair of parallel rails 4
vertically laid on an inner face of an upright wall 3, and a support 5 rides on the rails
4 so as to allow a grinding unit 6 carried on the support 5 to vertically move,
accompanying vertical movement of the support 5 along the rails 4. A turntable 7



‘5 sem conductor wafer W which is laid on the chuck table 15 with the rear
side up. The pictures of the crossing streets on the senmi conductor wafer W
-are conpared with an image of crossing streets prelimnarily stored in the
al i gnnment neans 16 for pattern matching. 4hus, a selected street is
automatically aligned with the cutting 5 blade 17 in respect of the y-axial
direction. After being aligned with the selected street, the cutting neans
18 is lowered, while the chuck table 15 is noved in the +x-axial direction,
thereby alHagwanguidiey deshanKks Bordtatadly fikkadredetotfer eethirlifg th6 HcraivdHaletor
wafer Won the rear side until a predeterm ned depth is reached. 10 Every
time the WAferWy neans 18 is noved the street-to-street distance in the

X tor Ccutt] ng. e G Rt 6 Hsia RRisidle B SR BRI vael cehEr ade™
i s rotat ecdingdlthdespirgle 62 habfeaiodridsfixed tits iengs Mhe iUt Berhay bhagelied
dlrectlon.r%?ws the sem cond ctor,maf?r W.is cut crosswi se on the rear

side td fOfRSRS PRIEI R 1 &rITNANG SIeN B¢ Tagtengd torHBararNgding yvhes! bc,
(groovi ngsgttﬁga it Cgﬁqatﬂﬁwechégsﬁiﬁtﬂé gmpde has the sanme shape in cross
section as the cutting blade 17. The groove 19 nmay have a round bottom as a
groove 19a in Filgthg griodingagnashing &hdpe seasicanductor evafob VW with the grotastisreen

fromFigs. 7 and 8, . he arooves,19a, and 19b reaches shart aof th ront .
side, | ealhsTgoe" tﬁia_rqll’ﬁgr?‘i SHEBg 2514 Bwedy ﬁﬁ'du_%u‘? Seiecrd s BB it
i mpor t ant dirbatly antbt exgffdihg0linit Bewiile Uhe RRMIEOAd L& op RRHEOW & heoR R tife

t hi ckness whi ch can be renoved by the subsequent etching process, and nmay
be, f&0 i A8AFE8 UPen the order of 10 um To |eave the uncut portion 20 in
the dicing step ecit L vel: r i r i

ot herw se woul dT@%ﬁbgﬂ%es?n?(cﬁgtﬁ%%‘/}r@gﬁi@@ﬁcﬁﬂf{g‘?@?k@éﬁh@?ﬁé&%b%. The
sem conduspimdle@ Bavaric hecerhe grimdindhwhegh 6drotdte alian imgredsgd sfeed f and dve ng
description i,s directed. to the exa shown in Fig. 8 ter formng,the
cr osow se SHatet oBE & it RaaeL hrbpesidiuicid water i & thenesar Soe B
sem condugting ed\eits ¥YiAScS AN desired thiBknésdik\teathdd (e ar SiRf §@sding s@%p)t. he
rear side of the 'sem conductor wafer with use of an etching nachinée 30 ‘as
30 shbWwn in Fi gSubsegHentdy,c e ggieusi rmensicogduetonl waferoir ihewinga @ hdediead 31

for carryj chi . I I ik ng. t

et chi ng ZL@%@%SB%QMW% ﬁle éﬁ%‘%‘i’:ﬂr@ gﬁ?ﬁgﬁg %ﬁ@x{%ﬁdéé Lh&wééll(g%'sf angé&gﬁng
a used gato heuttireppeachirem 0ke giovemn Eigcdi ng chamber 31. 6 The plasma
chfor "B pare T AL et Rl SarA) chIE e BT S
hi gh- f r eq4eqia(reROMREKE4RPAYG ARG theNSfotsidPmetRBEN N Gkl l@H'tEéEfFB%ﬁrL%(e is

X\
vol tage across the pair of plasma el ectrodes 33, and a cooling device 37
for cdbliggntairedinsarmassatacilor Teeyearetransierredione bylane fram thencassaite s

Tor otor By A BBRnSHREE ol 3SR, SR B el 00
the et chi frangpsrtingamebhs des@tkeothe sémloondaetarlvesien withcihiengrotdwiopemepibera

cool ant circul ator 40 for suRpIying the 10 co qu% device 37 with coolin
water, a 30EtTPEHED iyansPPBrinealer ith @ gh%@kcta% oMere dhe matRbIsieteased o
drain pu f r+auin i ; : '

chanber 30" e ok, Plen 5 Jand AeBi S T [GF iy 3T e EhEck toble 15
exhauzt edbylsugtigh. t he exhaust pipe 36. The sem conductor wafer Wis fixedly
held with the rear sjde up.o he 15 hol der, 32 in.the et.chin chin

and the ot chi ng 588 16 QBRI RElE 15 MRUSp i - xea i eciante PR by sia
pump 39, @itH thé ProRcE8ATnémBR: 1titthtielbw [dredligraentreeahsi&p! y- and- tuner 34
applies a high-frequency voltage across the pair of plasna el ectrodes 33,

t her eby pl asna- AScsgay frone Rigndcthelabigrmenhneeang df isheornbiiedswits aautiing he

cool i ng dey] ' | i Lth e '

Cireul at oSS Uihan B WHBR e fieichuRrbsch B Blodfifo BRRAETT riblyptee on
gri ndigng thesénd! i Dhelaigamert meany 48 dricoouttihg means 48dmnofolvedogether in the
sem conductor wafer, while the uncut portion 20 is renoved by the etching

t r eat ment YXI&IECHRAR. gr ooves 19b pass through the front side so as to
separate the wa i1 i i P o8] :ﬂBEH
si des of each gﬁr—ﬁévdell@ifgl)é@?ggg?gﬂggj é%‘éﬁgmgree%ﬁ@n%@ﬁgr%% cut 1? iééraltge?JUII

di st or ti othdrager s\ thenalignrheat mears 16hamch cutting ceased! &move tagetber ity
step. Thus) the antj-breakage.strength can be increased substanti all nd
SUTE ci onifley Y- Siak dueRGbn b I et s CaMEgebarS: R0 Bkes: amtuEayd: B
as a 30 copper layer fornmed on its front side, which prevents the etching
treatment with an etching gas on the wafer. Preferably, such etch-resistant
layer is prelimnarily renoved nechanically e.g. by grinding before the

. o o I Y

ch



is not always necessary. The desired thickness of the sem conductor wafer
.can 7 be reached only by the etching treatnent. In case that the

-sem conductor wafer is ground on the rear side at the grinding step, the
grinding distortion |ayer caused at the r&ar side can be renoved at the
etching step. 5 I NDUSTRI AL APPLI CABI LI TY As descri bed above, in a nethod
for dicing a sem conductor wafer according to the present invention,
Crosswi se grooves are made on the rear side of the sem conductor wafer to

be in conkemitdidwdtbhwidier W,agicnds shitest shélichwek eables WitntheSicde ﬁée upe
grooving step, Wwhere each groove reaches short of the front side,

| eaving a rﬁ@'PECBﬂeﬁa]frtH@ GOS$ING Ieikasats Oanienseigicanductasiwates Wr anet C@l’r‘@eredand

nout por Aone SRaY8 el ierasitd SR Pasfias, ek ip R APkl Tt "
sem condupatierre maishingus Tuy adselected dtrast iofautortioallydalidriid With thay®itngnd
fract ures]}D %C[]?e?Z their an%r - breakage strength is substantially increase

15 Eveh ENTRSREELET Bie Yuaki! dirgCliedund on the rear side prior to t he
etching step, tﬂﬁerseérhg%ﬂgrrea%trrw éelé?férdgﬁr ptIrHe aﬂm@ magid 18174 e

distortion | ayers by e and t ere br eakage strength
i s subst awtiilal thg Cihgcke talde. 1@6}3 ma@vecl X m&lrx-axrabdhedtrcﬁrorthér@byrgrllawrng the

sem condugt or fer [ntao,s te i each bearin ctrical crr it
pattern, 3?%@@9958%%’3%&032% L"ﬁg@‘? ﬁﬁ”};{c‘fﬁ%“gﬁ Y")?g‘?ff 50'3 1 EeHFARM 'Ey
crossing atgre@bterpingd aépmlssreg@h@a t he sem conductor wafer, characterized
by co]:r&:rr sing at_ | east: groovi ng step of maki ng grooves aI ong the

crosstthg street EVeéaé'ﬁ]Ggmﬁ)@éﬁ@Qt Wnﬁg1$rl%rﬁ1@V¢ e strget-tg-straet distance in
sem condu e

hi Clnoss Hoy-ARnPbirebGAE o0 sRE8L buling e el H % SRR KoLy ffter
ef 1; ecti nﬁcairhmgt erhrstmats eattmrenbrtbogbhal lderectrom dEhe)fchUbE table d@ndhmot@]lctedvegCﬁr
and on the inner,side ves .an nr ng,t ness eac

o oove untPBrELS ElfEtL fin. R aRbES: B fhe. oer T Sisehos. chnps. T
2. A net h@émfédndilc%ma%rsﬁ%@ﬁ%é@vrs%rﬁfhé e sﬁé‘é’% fren e l?a?tr@é?g@ftgrrﬂg

to claim1, wherein each groove is a V-shaped groove 3. A net hod
di ci P a eb@icayRaUE @ sVt in hido 6@peedne sten)ps according to claim 1,

met hod for di of nocd LERFRORIGS risdf HS i sdR Sndhe 1 GrE 6B 75 e

any one otuttihgibiadd 170 Ehefgmbheﬂgsnmyrh&rma raund epttofn gs angrodgett®a in Fig.
sem condugt or vvafer\})é}jthe rear side

esired thickn ss of t
sem conduft 8F MY ke FReALAR @ oTePVe( ! 'nt E'S gr 0\ %%h@ﬁ"‘ 7@@&% “’1@

A LAY L AbfodilesR19E%nd 48 reaches short of the front side, Ieavrn porﬁr
\’\| wr mhc”Y] ca] ca] ca] ca] ca]; C']ca caj ca]tca] ca] cal cal ca] cajc ca ca] cal ca] ca] C

a] ca]¥a] crﬂrnarpm capetpo<ap dren) side c alt[igtienpriany Hratxa r’ihl@kﬂﬁ&:a] ohjrealioalica]
ca] ca] cal ;ﬁ&%ﬂ@tﬂﬁ%l&%o‘i@x&%b&%’] FRlRsE U iRh BhR Fah&04 Bl GRL GRbeahGaheal

cal ca] caI

Lal """ d" " ##QBI PRdchse, and/ @ibyNEe/3R3 XdstehsenbA_thk] eralbe f o pf. caje ) grd ca
] ca] ca] ca] ca] cal ca] cal ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 6q
777888: uncut portron 20 in"the dicing step effectively” prevents appeararice of fractures,

e rReaRer s e b e g eabor el enlalaploe)

) - y TR WaterlW weoe/@@tr(rpugmw&we Yicing®ker.) - Dha dekswing d.es]crrptr@is)mecoed

lig‘ \ e @E)?d&}é ?’Sam%'%%%@%%? ' 0 &183&‘3&(5? | kI @ (ﬁggjg 8 ! \“%[ ?&100/& ()-

T @10%E () - difter forming the crosswise pattern of V-shaped grooves 19b on the rear
side of the semiconductor wafer W as shown in Fig. 8, a dry etching is effected on
the rear side of the semiconductor wafer with use of an etching machine 30 as

30 shownin Fig. 9. |
The etching machine 30 generally comprises a chamber 31 for carrying out
plasma etching, a gas supply 35 for supplying the plasma etching chamber 31 with
an etching gas, and an exhaust pipe 36 for allowing a used gas to escape from the

plasma etching chamber 31.
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The plasma etching chamber 31 contains a holder 32 for fixedly holding a

semiconductor wafer W, a pair of plasma electrodes 33 for producing plasma, a
high-frequency power supply-and-tuner 34 for applying a high-frequency voltage
across the pair of plasma electrodes 33, and a cooling device 37 for cooling the

5 semiconductor wafer W, where the holder 32 functions as one of the plasma
electrodes 33.

The gas supply 35 comprises a reservoir 38 for storing an etching gas such
as SFgtHe or CF4+0O,, a pump 39 for pumping the etching gas from the reservoir
38 to the plasma etching chamber 31, a coolant circulator 40 for supplying the

10 cooling device 37 with cooling water, a suction pump 41 for imparting a sucking
force to the holder 32, a drain pump 42 for drawing a used etching gas from the
plasma etching chamber 31, and a filter 43 for neutralizing the drawn etching gas to
be exhausted through the exhaust pipe 36.

The semiconductor wafer W is fixedly held with the rear side up on the

15 holder 32 in the etching machine 30, and the etching gas is supplied to the plasma
etching chamber 31 by the pump 39, and at the same time, the high-frequency
power supply-and-tuner 34 applies a high-frequency voltage across the pair of
plasma electrodes 33, thereby plasma-etching the semiconductor wafer W on the
rear side while the cooling device 37 is supplied with cooling water by the coolant

20  circulator 40.

When the etching treatment is completed, the cutting or grinding distortion
layer is removed from the rear side of the semiconductor wafer, while the uncut
portion 20 is removed by the etching treatment to make the grooves 19b pass
through the front side so as to separate the wafer into the chips C (etching step).

25 The opposite inner sides of each groove 19b are etched to remove grinding
and cutting distortion layers and minute fractures, which were caused at the
grooving step. Thus, the anti-breakage strength can be increased substantially
and sufficiently.

Some semiconductor wafers W have an etch-resistant Iayer such as a

30 copper layer formed on its front side, which prevents the etching treatment with an
etching gas on the wafer. Preferably, such etch-resistant layer is preliminarily
removed mechanically e.g. by grinding before the etching is performed.

The grinding step performed first in the best mode of the present invention
is not always necessary. The desired thickness of the semiconductor wafer can
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5 INDUSTRIAL APPLICABILITY

As described above, in a method for dicing a semiconductor wafer

according to the present invention, crosswise grooves are made on the rear side of

the semiconductor wafer to be in conformity with the crossing streets drawn on the

front side at the grooving step, where each groove reaches short of the front side,

10 leaving a portion having a thickness remaining uncut on the front side, and the

semiconductor wafer is thereafter etched on the rear side to remove the uncut

portions and separate the semiconductor wafer into the chips. The semiconductor

chips thus provided are free of cutting distortion layers and fractures. Thus,
anti-breakage strength is substantially increased.

their

15 Even if the semiconductor wafer is ground on the rear side prior to the

etching step, the semiconductor wafer can be deprived of their grinding distortion

layers by etching, and therefore, their anti-breakage strength is substantially

increased.

20
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10 an etching step of effecting an etching treatment on the rear side of the
semiconductor wafer and on the inner sides of the grooves and the remaining
thickness of each groove until the semiconductor wafer is diced into the separate

chips.

15 2 A method for dicing a semiconductor wafer into separate chips according to

claim 1, wherein each groove is a V-shaped groove.

3. A method for dicing a semiconductor wafer into separate chips according to
claim 1, wherein the etching treatment is effected by means of dry etching.

20 4
4, A method for dicing a semiconductor wafer into separate chips according to
any one of claims 1 to 3, further comprising a step of grinding the semiconductor
wafer on the rear side until a desired thickness of the semiconductor wafer is
reached, prior to the grooving step.

25



