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" TECHNI CAL FI ELD The present invention relates to a nmethod of g

senmi conduct or wafer into separate chips. BACKGROUND ART |0 R@ﬂlmmﬂmmmmwwm
Fig. 11, a sem conductor wafer Whas a pl1urality of 1Cs or LSI's deflned by
crossing streets Son its front side. The sem conductor wafer is'ﬁf's?.)und on
the rear side until a desired thickness is reached, and then the

sem conductor wafer is diced crosswise into separate chips C IMH“ﬂmﬂmmﬂlﬂlﬁmy
a semi conductor wafer is groovEdE&sBRdIePod 1H2 Nront side)

grooves 50 thus nade are as deep as the thickness of the final *G00002*

sem conduct or wafer, as seen fromFig. 12. A protective tape T sticks to

the front METEIQD O &MANUFAST SRNGEEMICONDIIGTOR/CRiPerring to Fig. 13,
t he sem conductor wafer having its lattice pattern on the front side is

ground on the exposed rear side until the grooves 50 appear to separate the

sem copdugtgtH A AgELpnt o sem conductor chips C (comonly called
"pre- d?ci ng meméod'li'). I'n either dicing nethod, however, a distortion |ayer

will result on ilhe presentinyention rélateseio @ onelihodoof disingra sehiiconducteuwiaéert ed
to grindin i i.se. the distortion ayer will result on either side of
each st re@ﬁo#ﬁ%ﬁe C?[IR%I ng the sem conductor wafer. Such grinding and
cutting distortion |layers cause |lowering 25 of the anti-breakage strength

of the sem conduct or CM. In the hope of increasing the anti-breakage
strength BACKGROUNBART: or chi p, the post-cut sem conductor wafer is

chem ¢gl - et ched i : byl J Qi

di st o(rigi on | ayerﬁstf? e@‘?‘%t%?éeﬁg%ﬁéﬁgéﬁ%?%@%féﬁs% clﬁlégnagjg&ag{))cﬂﬂgl g%r Ié§/|es‘r y
si de ot hedefihad byheroksiogtsttezts Enmv its frioat sidet | MTheasemonguctotiwafed isgmundon
| ayers. Cuttjng or grindi. istortions can be repoved b hem cal et ching,
bt mut o B 2be AP JesadhickiiRag 3 resenel T 1tk st Spyearib by
fromall sygfepiscdicédercWise iy separat8ichips@d therefore, the anti-breakage
strength of the sem conductor chip cannot be significantly increased so far

as the cheni cal Adesmativghnatsesaicoadueter wafenis\graoved capsavisatorine frentsideent
. Chon fog of . ; A o

strendon o BhE Bicfovet s I iifide B2 B debi s K RitikgESTER e, figal
this ob{jemmiben?ucﬂepmtafémaerﬁe’emnfr@mph'ﬂgddi. a r/:mattdtmtivfeonapebi 'lliistigksato }he front
sem conduct or r rtnto s arate chi ps, e arl an el ect cal, circult
pattern, §éff€ﬂ éﬁn‘ﬁ@o!ﬁﬁgw p%mé?or\ﬁg&??q{g V!laaf(éf_u Iitegfﬁrp'egi S% iQ‘-i A &Lﬁ
crossing Hehf8bRdGetor WafbF PRVINY A (atiE& HRfHePh | oif thed Yrof® Hiié 4 Beod@id lffe @

groovi ng step of making grooves along the crossing streets, edch groove
ext endi ng eXpoatd iear side untilithergraaves| sppeaviadenasateihgemiconductoy waier t

f thenf ' | i L »{ he front side;
and adlet P riiBonbliter il ¢ feomdr U Rl e EbRIREIRRN 12 L C2T (e s
t he sem conduct ¢n eithieerdicing roethdde hywewsr a distortions ilgysr willdrdsut oreitae reag

uncut thicknes f each groove until the sem conductor wafer is,diced [nto
the separ HGF O (e, SABOEART WA g T8 SWEIRGBAdOGEBBIB0. | kieigh Hip
treat ment @il ShyEciAll RISUIEANS eithef!TYid8! BFi dsth Atkbdths @ﬂ%&“&utﬁﬁbhﬁ%
may further conprise, prior to the grooving step, a step of grinding~the
sem conducepnicontiectopwafee rSuch grindingnand cutting distartioni lakersseause iawering).

Som conaudt apé fidreBRack A RRUE G hESAMIRRARLGAT chffe °) caving a certain
thi ckness on t hénftheopy efincféasing ahe kai-is@lakagehitrangtls of fthe alepdicondudter
rear side of the sem conduct.or fer tag renove the remaining thickness of

t)
each gr ooV&IP,THI®; PoskeHt semicordyctee wafer Ha ehamicaletohe@dgpnniiengean Sidsr 19 on
| ayers an LLAr ; i : t : i =L or
wat or % NYefiavethe B &3 dfinding BlstGitionaybb, W the SEhicoRBUBR GAF LI
| ayer can dhensicakeicheddobyevery sidehothgrtthaat thentrond sowrrhov@Rrhe&Fcutting and

DESCRIPTI ON. CF DRAWNGS Fig. 1 i erspectjve view.of a_sem conductqr
waf or Po GHIGING S fesers i foufinBon” Farmais ; dRictis oty Dec Ropiedcoy ve
¥' EWt of ;%eﬁf?i&hl?@t'&ﬁuﬁ, ®lut Wihete FaMLRS RrAckS 864 bPfaliRgDartict beasbrhfletdly
ront side.
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.



Fig. 3 is a perspective view of a grinding machine to be used in the rear

si de-grindi ng step. 3 Fig. 4 is a perspective view of a dicing nachine to
be used in the dicing step. Fig. 5 is an enlarged perspective view of the
cutting and alignment means of the dicing machine. 5 Fig. 6 is a
perspective view of a sem conductor wafer having grooves nmade on the rear
side. Fig. 7 is a sectional view of the back-grooved sem conductor wafer,
illustrating the first exanple of groove shape. Fig. 8 is a sectional view
of the back- gr oddaat sismairoeduat dy \Wae epreseot iinvestiorst theyefdre, d&ctondmeravel e

'n ot oni neouanlldue Grtontakadt BieRah e ReBuBondaRl G007 2 T o

post - et chi ng sem conductor wafer, illustrating the wafer groove. 15 Fig. 11
is a perspective view of a hal fway-di ced sem conductor wafer. Fig. 12 is a

sectional DISGLOSURE QEINVENTQNG seni conduct or waf er havi ng crossw se

grooves nmade on 4 ont:.. Si | ' ti R f .t -

Dl foa. di ced ool %gﬁﬁhﬁ‘%?’bgé‘?éﬁég%%éﬂe @%Bﬁ‘g'ﬁréiBQﬁef’h%%V%@Pdsﬂaged‘ﬂﬂgi*F
it is cut serhicopepetortveafehine.separdieThipsleadiCbesHiiRdhNsleCfEall tircUitNyahErhON
A sem conductor wafer Was shown in Fig. 1 is djce fjnto separ at e chiPs
each havi n%a'Q SeHogoRAUGop Waleaving @R@fﬂ'%@i@htﬂsnge ined by C&%ﬁtree S on

i nvention.; r | : ) t f s

of ohi pa dSTerREde! efibidierized LYCcBRIBEREF AR iBhst 3l BlodlingSsten o Fiaking
area has |groovesiaongthenciossing strrats,sedaly grovveraxtending Tram deheireamside tod the

art1xeld « coRMEORRHor als® eeflnd b it dlie B eBr SIS e Formpipice.
The sem cothiikeiess orptherfroftwidd: dritban etdlfieg istop oBatsdting & btokath B8atrhehhen

transported to a grinding machine 2 as shown in Fig. 3. The grinding

machi ne 2 WRoiR@Arisidef the spmicendiiater wafqraand oa) theapprosite aper sidesyand;tie on
an inner f ‘ | I i k! SO
2% 1o al | oy TaBind [nka bikkncl of chetfBibdkel URBIHS e Blbn Mefdrs!diodd
acconpanyi intp trer séparbterohipsent of the support 5 along the rails 4. A

t ur nt e 7 4 has | xed, t hereto for

a plurality of chucks 8 rotatably .f
retaini-ng the sel E%r%ﬁey%rm%#@r av&‘ ! e&rgmvlqg?ﬁﬁ!qtc lngatge%ng%?tnmaé( %ﬁ
rotatabl e effgutedi 53§m@aﬁs oftldrg &ittifingauhd, thendicinte nséthod ! ma§uRther TofMptive 60
fixed to its end. The mpunt 6b has a grinding 5 wheel 6¢c on its bottom A
grindi ng sPdpfetosthg grqca@igaﬁt@p,ta)ste@eoggmmfang hereamicepduster wiafer on thegnrear
rotate w tgqbhei Bid¥ired%Rickness 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.



In"the grinding nmachine 2, the sem conductor wafer Wwith the protection
menber 1 affixed is sucked and fixedly held on a sel ected chuck 8 to bring
it directly under the grinding unit 6, ile the sem conductor wafer Wis
held with the 10 rear side up. Then, the%¥spindle 6a is rotated and the
grinding unit 6 is |lowered. The spindle 6a and hence the grinding wheel 6d
rotate at an increased speed, and the grinding stone 6d is pushed agai nst
t he sem conductor wafer Won the rear S|de to grind away its surface until
a desired thickfégs4ils & paspestiye &igw af & diging dnaghine dp)be Lsedipdbgudining,
the ground %gm conductor wafer Whaving a desired thickness and with the
protection nenber 1 affixed on the front side is transported to a cutting
machi ne 10 as siiagwb is aRienlarged! perspectivg viengofriehcuitingGndaalignmeht meanfs
the sem co %Ct or waf ers W having a desired thickness and with the
protectiorf iGiRg MaghiN8ed on the front side is 20 contained in a
cassette 11. Th

Contat Pve ot or agidas B2 PERPRAVELIAR I Bt act NRrEanhh Jrodvdg iade

t ranspor t iongthegeas site. sucks t he seni conduct or wafer with the prot ectl on
menber, and roti:t.esr?to transport, the vva %é 8 a‘§(chuck able 15

wafer is rel easeddod the?c 'Qn?htﬁ'%wlg ifidat QBCI’?/V IRFMNCPRAY er\@fﬂ r
side up Oﬁllliémfatmgltﬁéf?ﬁ@x@n‘i&e%‘ﬁghﬁ@@ﬁa&ﬁ- Then, the chuck table 15 noves
in the +x-axial direction to put the wafer Wwith the protection nenber 1

right bel ow an &ig9gdmisita n%%-‘ﬁ'@nﬁb view gtdher bagk-grepvesl semaicandyeteenwat@¥ans
16 |3160nﬁﬂd§%bﬁgéﬁe%?wﬁal ?gg{m ngﬂtftn%ssl‘?a _oI e, apd the cutting neans 18
e

has a cuttin noun e en The al i gnment nmeans 16 and
cutting means 1&igaR® itinstratesgeniee exampiéeofy anx etohirdi reysteranuséafat inl etghirent
means 16 has .an infrared ray canmera nmeans 16a equi pped thereon. Wile the
al i gnnment sr?é‘&'ﬁgmﬁdgﬁw et i ng neans 18 nove together in the y-axial

direction, the iFigr#0 Rba sadticiRiIRIew BRaPostetcHifd 88ricidlicksr Whfdrifustrating
sem conductor wafer W which is laid on the chuck table 15 with the rear

side up. The wafer gragyeof the crossi ng streets on the seniconductor wafer W
are c ared wt i in the
2 ot means 18 To5 BASeBecH @R dr 8 HARTEy-deed sEhiEided pafd
automati cal |y alRignt2lisia skectibwaloigwiofghé halfadg-dided semicgradictof wafee having al
direction. After bei n al i gned %&fh tthe sel ected street, the cutting neans
18 is Iomé'rrgﬁsw\ﬁﬁlg"@o ”@%ﬁ‘c‘kn OBt $iEle s pved in the +x-axial direction,
thereby al | ow ngrighes fies GRedbRA Vi J‘@\W%Nhé'l‘%maydlbéd GenibHRd S@BT GRS WHEh

wafer Won the rear side until a predetermn depth Is reached. 10’ Every
time the deoround andhe rad side wotibitis ¢i4 iRtorseparaie ehipset di stance in the

y- axi direction, the street cutting is effected in the x-axial direction.
After "cutting all streets in the orthogonal direction, the chuck table 15

i s rotatedBESTIMOREFOR CE:ARR\(INGIE)U‘EWE!NVEINJ@IOM t he ot her orthogonal

Sl e to Torm t neh SEMISGRAERY Werer e G esawq%%viﬁfi@ FiR Sighehioes repptatecdios
éEéﬁféh“ES%W%ﬂF?@%@%?aﬁﬁ%*%sgro R pgHdIRg 13 PR RS i o
groove 19a in FiAs seendromdigbt, thessempidndsctorgvaler &V itas armplaality of chiips 2en
i de. Peadssl by icrbond IREES S8, '&ﬁpﬁ? N eaﬁhcﬁﬁﬁﬁ#@ Arosh Do 18 LS,
H\rporkt ant a\i,\r/’g]dabthmrtd‘mgitsl@me'ﬂ tahblgédsm uncull;) ( pOI‘tI otn 20 shoul d not exgeed a
i ckness which can be renmpve subsequen r an

be, for instancel N@Fermeopdigeer afﬁbwu p%(}, M@ ﬁ?ﬂa?r%ﬁgﬁ ? QW%naEgagn
the 1 ST npraleatioh irRffbere s BIRERNICERORBAL Seeorind Saffidffyctaiialbr W as

ot herw se 'wou caused in the vicinit the groove
sem conducshowiz i fig. & Whﬂesm'nmmdubtmumferwwm thlﬂopmgaotmgnemmmoaﬂﬂned ng

descriptian irect othe wnln Fi fter formng the
Crossw-se 'ﬁzyf'?‘ré rﬁnﬁposeg %B&f"ﬁf (ﬂ‘?%h@”‘?géﬁgs e of the

sem conduct or wafigs ghirifin r‘ﬂf%ﬂfjhl'n@ bi §h0\ﬁn 0 F-TQ’ st Ras W pia‘ir %ffp%frhﬂéi ﬁﬂlsthle
rear side of the sem conductor wafer with use an et chi r(tggmac i ne

30 shown iveriicgly laid gnandnoer fagerefcan Heright \gahhar anda suppor Sdiles Qj’hti'lﬁ)!@ilsm

f I
or e Ao B 3R £ 6fidifo, GrgRRcatRRl b SloBdAk Yol feBan o
a used gasad¢comapaayingfverticd! moyeraentobtiEhsugpah&ndlong3he rails 4. A turntable 7



6 The plasma etching chanber 31 contains a holder 32 for fixedly holding a
sem conductor wafer W a pair of plasma el ectrodes 33 for producing plasm,
a high-frequency power supply-and-tuner 34 for applying a high-frequency
vol tage across the pair of plasma el ect r dHes 33, and a cooling device 37
for cooling the 5 sem conductor wafer W where the holder 32 functions as
one of the plasma el ectrodes 33. The gas supply 35 conprlses a reservoir 38

for storing an etching gas such as 9 for punping
the et chi nipasPIFARY mém@b@r&/mtataw f zse@ ﬁeer@t%%r@@mmg@e ﬁ&ﬂﬁ@@n@qctoa
cool ant C|W§ or 40 for supplying the to cooling device 37 with cooling

wat er, a suc |on'punp 41 for inparting a sucking force to the holder 32, a
drain punp 42 forhelgeanding @nitié drhsea spindle Gasrotatablet aisoyt! igsvertichictémer axis,

hanb 31, dafilt 43 f |' i th d tch t
exhaust ed 41 HieyRoile Bariabea Tt Bnixadtd Teiendond i wouRLBBAR ITIdReal y
hel d h { t

el d visth el 63bnsBotiind" A Bndif *es%ﬁé—%d%% fhfiohie 16 tﬁw%by@%@,

and the etcﬁlng gas Is supplied™t pl asma etching cha
punp 39, asnithat ittdan rodate witmthe SMBdIIelﬁﬁ'n frequency power supply-and-tuner 34

applies a high- ne e t he. pai,r .of pl.as eetrosS
tﬁgreby plasga-ép%ﬂ% "%H@S ﬁﬁﬁeﬁgﬁgﬁér‘HﬁFgﬁdv@ﬁ v&ﬁ8r92é7”%ﬁ3%pWﬁ$F@O@he
cool i ng dawméﬁﬂéfrﬁe@nblﬁ@kwtém@wedlwhw eh 8Ysdléctedocthadk 82€b brlng it
circulator 40. Wien the etching treatnent is conpleted, the cutti

grindi ng d¥iER@unser thearinding anﬁ@eavmlﬁdhetseémp@aduehoa@/afer W.és held with the
senlcoRpucﬁgg wﬁgﬁé whil e the uncut portion 20 is renoved by the etching
treatnment to ma 'he grooves 19b pass through the front side so as to

separate the wafEnem,nthe Bpmd@ﬁasns@o(medham@ theegrhdui@ uTiﬁeGoeﬂomﬂer@di nhiee

d f h 9b t di d
G Stor 1 orshagEr &4 5Rd Heneh Beradadite whedih foidler A theitffsdd shesd, andiths
st ep. Thusﬁ;;nﬁd]ﬁg %‘t’érhe BBQ@'ﬁ)@@ﬁeétefg%"}ﬂit hhée@nheond\fdteﬁﬁeﬁeranbéﬁ &e ke didand

sufficient Some sem conductor wafers. Whave an etch-resistant |ayer such
as a 30 co@rﬁad awaydis susfagedundil & desireddhickeegs s iaachrd{rearaide gflndlng%tﬁphg

treatnpnt wth ag, 8%.:?«5\5 ‘,}'gat?'g [g;eé'\ﬁ’d"@éﬁ\ con':c’i'u%{c?rr %Ef&r \§F \§ﬁ§ ﬁﬁé&”t
| ayer 1I's prelimnarily anlcally €. In ore e
et chi ng i sthicknessrard w‘lthethgrprotdaotlgns’nemheenf aiﬁned dn Il’matfromt $|de nbersampouedof
t he present |n ntl on 'ﬂ ﬁj B/a es ary. The desired thickness of the
sem conducf PSH"@S'“e gespe @HB ity by the etching treatnent. In

case that the S e {hRNEAHEAP MAKHirRs 1052 L%nﬁy mhéfsenmeahdéet@?mﬁéfeﬁsfw havmg
grinding step, the grinding distortion layer caused at_the rear side can be

removed atadesireddhickgess and with Nbepretestionrrembess | afﬁxee areths frostisigedse,
in a gy hogy ‘HQ%a@sét?é“l?On‘i‘Hgg‘Hre‘%ﬁa[rﬁ'i‘eﬁ&&%g' ngoFﬁ thé %%%Qé

i nvent] on, CrosSsw se ar e rear SI sem COI’] UCt or
wafer to bm ian tenta‘twenstqraget braehel 3 rims sa ngarsier em‘eandr 48n ohhéteafter,omt fisstde

t th wh t.of the f t d t
eavi ng a [ORSRIENGI0PAGS 4 h St e SSraRANARAIST teteh WER thedrpleshion Siobesnd
the sem Coaﬁa%@tesw& %nsFoﬁhﬁé edfeeto atcHiRY BB 15, WhRafe méiWam lsereméeeahe
uncut portions and separa sem conductor wafer into the chips

sem conducoerthe mhptckttable ™, @andifixedly deld sdthothecriear iside up arothe dmume;a@zle 1&nd
fractu bg%@% @Pelr anti-breakage strength is substantially increased.
15 Eveft i E% conductor wafer is ground on the rear side prior to the

etching step, thﬂ?héﬁmt@ﬂmmt@bl@%%o?@éﬂrbﬁtedﬂpexmmreétlémm putthewafg W

di stortion |ayers et chi ng fore, IhEI ranti- akage strength
i s subst anWit EI the Hrﬁécé’8§éﬂemb@r r@tfttl a{\as&nmmeaw grm ng a

e oo Shr sehSisad foaf ?‘%?“E;éﬁ" A B oS R RbRlr e s
crossi ng smestiss1®asa whole, a&nddbemiumnganmn&t&hasacﬂuttm blade 17 mounted on
30 theend. The alignment means 16 and cutting means 18 can move together in the

y-axial direction.
The alignment means 16 has an infrared ray camera means 16a equipped
thereon. While the alignment means 16 and cutting means 18 move together in
the y-axial direction, the infrared ray camera means 16a takes pictures of the



characterized by conprising at |east: a grooving step of making grooves

al ong the crossing streets, each-groove extending froma rear side of the
sem conductor wafer, reaching short of the front side so as to | eave a

t hi ckness remai ni ng uncut on the front si”de; and 10 an etching step of
effecting an etching treatnent on the rear side of the sem conductor wafer
and on the inner sides of the grooves and the remaining thickness of each
groove until the sem conductor wafer is diced into the separate chips. 15

2. A met hG@MIEPNAREIPRh Y aier ¥Yri whish e taid amthe chu@btaiéga@wéhdhegaaaam HPng
|
o na o g BRAGHR, SRR FER0HG i ¥rheRan REARN Bl Juafer 1 Rk farec

vvhe[] e:j n]c t hmtrean hmgetcrfeabss:gg streets pmhtmdamiy smwsnahe t:hhgnntexihlmn@iin92®64or A
et ho or ICII’I a, sem uct or er |ntos s according. to
any one ofP atghing. SQﬁ'Nﬁ ﬁw%?le%@ﬁ’p?tf%qtrﬁaé! ﬁC@y %}!J) i Wihthe ¢ ttlng
sem CO@d“%lé’(ﬂeWflﬁrreéﬁbét*b?tt‘i@g-rax?él‘aﬁ'eﬁﬂéh' a desired thickness of the

semi conductor wafer i's reached, prior to the grooving step. 25
. A(f 2. Au. AE. Au2AfeEbaing. aligned with the selected street, the cutting means 18 is lowered,

5. Renva e chite el selieatheal salisal cacal snlcal eab calicpLigh g 7L o2
NP$$/ %Bcz&'delsweﬁh HyYiotd |aab01a?]t@admhé%bﬁﬂ&@ﬁd@abﬁwai\mbﬁ@]@%@ra&@a]m]Ca

U] ca] ca] cal ca] ca] ca] caJ ca] ca] calcalca]calcalcal!''n "((5)))*o++,8,,,!-5-~1,
. | z23ZnBresesermined dapdh i§ acksfca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calc

a]r i';‘LKLﬁa]l‘;iL% S AMEhE HATIF S PadR fLed e el iEed dance I
] C%E/Z] ga]tbe] wakrah]c?/rfouahcm@es]tne%% a:a lg(]):tmj ualtmea]);am]abaijreatledf HAfter
L () 5 S leels. R 1ne Srigcnsl dresiiang e chioka bl 455 yolatsdadly
fa\ (2 g/&gfﬁ‘@e&r{éeg)g\ag@%g@@%d&g rgl@)/rcil%s(}/gi g\elatﬂéraomé&f%dl%lﬁécuon Thus, the
RM?2AP1 3&8158RgOsuaios svajer VY js ﬁub@rpzwmmmq rgaﬂzsmecﬁaépw tive datige pattern

“aooel? (PP 17 300 G S B 10000 ) vi11ovee ()

%LO%Z& ()- |, EaaRgtooved 181Esmare Yhast Hie/Banie shap&\r\ ¢roBs selfdithhds the
$10% he: ()cuttl Ing blade 17. The groove 19 may have a round bottom as a groove 19a in Fig.
7, or may be V-shaped as a groove 19b in Fig. 8. As seen from Figs. 7 and 8, the
grooves 19a and 19b reaches short of the front side, leaving a thin portion 20
20 remaining uncut on the front side. It is important that a thickness T of the uncut

. portion 20 should not exceed a thickness which can be removed by the subsequent

etching process, and may be, for instance, on the order of 10 um. To leave the
uncut portion 20 in the dicing step effectively prevents appearance of fractures,
which otherwise would be caused in the vicinity of the groove if the semiconductor

25 wafer W were cut through in the dicing step. The following description is directed
to the example shown in Fig. 8.

After 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.



10 10! fe  39%40%& ()- !f[ 3%0%& ()- ! 3%40%Z& ()- YkdEoP1 10%y 10%

h& ()- 310% h& ()- @Y%0% h& ()-3&10% h& ()-  10% h& ()- 3s10%

h& ()-W]>0P1 3Y10% h& ()-  10% h& ()-3110% h& ()-! %40%h& ()-! 9%0% h
h& ()- \9%0%| & ()-"  caBoPl , &10% h& () £3$10% h& ()- " 10% h& ()-3 !y10%
h& ()-!" &YA0%h& () - &YA0% q& () -c" & ~<oPl ! X294 0%hxh& ()-G F1@ 10%

h& ()-F/ @0% h& ()-!" @ %0% h h& ()-!aR@ Yd0%h& ()-F 10% h& () -
KLMNPUuV73s10%B&' () - Fz#10%B&' () - 10%B& (:2- 10 h h 10 h h 10 h h!i F7#10% h
h& ()-"2%d0% he plasma etchlng chamber 1 contains a holder 32 for fi xedly holdlng a

Z u
s '&10‘%BB<?|LQ()rd??:& ?%10‘%88&? Ig 1 &10%UCC! T gp¥| 3& gg ww;qw%c?#\i%lftﬁge
U& ()-33 yAcress the pair ofspisoia elagirodes pidAr /oawpq lings devices3{ Yor sopimepthe
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electrodes 33.

The gas supply 35 comprises a reservoir 38 for storing an etching gas such
as SFg+He or CF4+0,, 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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ground on the rear side at the grinding step, the grinding distortion layer caused at
the rear side can be removed at the etching step.

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,
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, their
anti-breakage strength is substantially increased.

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.
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extending from a rear side of the semiconductor wafer, reaching short of the front
side so as to leave a thickness remaining uncut on the front side; and

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, 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



