0 2 DEC 2003 SEM CONDUCTOR WAFER HAVI NG REGULAR OR | RREGULAR CHI P PATTERN
AND DI CI NG METHOD FOR THE SAME BACKGROUND OF THE I NVENTION 5 1. Fiel d of

the Invention The present invention relates to a sem conductor waf erl  BEHEN
diced into sem conductor chips of sane or different shapes for making the
best use of sem conductor materials and sizes and a nethod of dicing such

a sem conduct or I r i ' a

sem conduct or \A%Fyri%gy%me@E&@@HEemEm&{ﬁR@MR. ng a
plurality of chip «HIRPATTERNMRND DICINGMETHOD FORCEHE SAME® The
sem conductor wafer Wcan be cut and divided into separate chips P by a

di ci ng machi ne. Use ‘of such a dici ng nachi ne requires croSsw se arrangenent
of straigly f : the cutting of a sem conductor wafer
i nto chips %?K%P?Je@n¢ﬁm%é@%1'@~si zes, such as circle, trapezoid,
"L"-shmpe, concave or 20 convex shape. Al so disadvantageously, use of the

di ci ng ma(ihi neWFa S b'; difficult to avoid the waste of sem conductor
material, 'allo of givendgAt anount of remmining material to be |eft

~and thrown away- l% erfion I ] | f e . present,

I nvention is toThréo i gxg?g\fm n(5I Ir'\r%{ oda\lgrzge%%g&tsg’%f%%&b@% al'ce\g;f'ﬂ‘?
into chi psenﬂcorggwtur chips rorfe%amer OB hﬁmémrshaﬁe'se]for mri:mqhgelheolyegpltugg grhe
present i At | LS to.pravide a _sen conductor wafer* having a regular or
i rregul ar g%ﬁ\r'}% Glosy qu%léﬁ@@r}q@;zg@@n A detned of dicing suehea isesriconductor
preseld |iwafayi on, a sem conductor wafer 30 whose pattern is conposed of a
plurality of chip areas delimted by a plurality of streets which at | east
one or nore streets are not straight. The pattern of the sem conductor

waf er maysbe co rectangular chip areas of sane size delimted by
a pl urali?"y of g?‘r%%@%ich are wholly or partly staggered to be in

conformity wi t hRefersingdoefig.1ff, 4 Semiesidutaer MaféiWhas SPfattice pattem formed

therein, delimiting a plurality of chip areas P of same size by crossing streets S.

15 The semiconductor wafer W can be cut and divided into separate chips P by a
dicing machine.

'Use of such a dicing machine requires crosswise arrangement of straight
streets S, thus preventing the cutting of a semiconc;uctor wafer into chips of
different shapes and/or sizes, such as circle, trapezoid, “L"-shape, concave or

20 convex shape. Also disadvantageously, use of the dicing machine makes it
difficult to avoid the waste of semiconductor material, aliowing a significant amount
of remaining material to be left and thrown away.

SUMMARY OF THE INVENTION
25 One object of the present Invention is to provide a dicing method for
dividing semiconductor wafer into chips of regular or iregular shapes and sizes.
Another object of the present invention is to provide a semiconductor wafer
having a regular or irregular chip pattern formed thereon.
According to one aspect of the present invention, a semiconductor wafer
30 whose pattern is composed of a plurality of chip areas delimited by a plurality of
streets which at least one or more streets are not straight.
The pattem of the semiconductor wafer may be composed of rectangular
chip areas of same size delimited by a plurality of streets which are wholly or partly
staggered to be in conformity with arrangement of the rectanguiar chip areas.
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-1 02DEC2003 The staggered-lattice formation of chip areas permts mhﬁcj: 2003
whol e area of sem conductor wafer to be used to possible extent, avol di ng
the waste of sem conductor nmaterial: Specifically the nunber of

rectangul ar chi ps of sane size can be increased 5 to 10 or nore percent
relative to the regular lattice formation of 5 chip areas. Further, the

pattern of the ' )lj e 0 of a .plyrality of chip
areas of di ff.ergﬂtg‘g egégrlla Orq’é{lﬁgﬁoﬁeqffﬁt‘ﬁpe%ee%; BeﬂplﬁgatﬁﬁtvhBTé ageq ft s
whi ch ar e selieenduator cwafesdte hbe ubey toypossilsie abstert] RRMINgN e a\gggt% of
Accordi ng %ﬁ,ﬂanoi%ﬁr aspect of th% resent invention, a nmethod of dividing
a 10 sent OKI\B\%‘?”?'M SRaG l&%"ﬁftm asmbriof Jeclanguiariehips of sameesize
and/ or si 28A beCpiERsd i1 ' O, f ige surfaces
of the_ senjconduct o?gé%pwgft%rﬂg\né? ﬁ@géﬁé&?%ﬁ?@é@ﬁ @gth%aﬁegﬁfaiﬂ%@f{}%aﬁ%& of
sel ectd veFhipsaig8Si ng the photo-resistive coating to the |ight, hereby

{hi T step of subaEE HhE prltedlel 13 arttisonalelor Walehdvalgbe (@raposed of &

exposed t plurktyi sfachipt Sieiagdot GiffERESt SRASKE Bridlorc SR Qrdﬁlﬁﬁ{itéfq yy ,?tr@grajibf ggt

pattern; and fourth step of separating the sem conductor wa
G ooves niyedis whigh atesodrntontuived thakthey enaleseparate adjadent ¢hipt areasand

o i ng_thi ok ACedrRAT (B ol MSRUBE R R bk B ENSH, 4 Ridhod sk iidng a ¢
i nto 120 semjsondiictorgwafier irgoothipeot esttanpdisrt o diftirent @Rapks AMBBF sizes

surface pgé\ﬁrﬁ? ts th s?m' c?ndu tor wafer to be easily separated into chips
no mat t er “ARRIISERHYSE Step, aF spating ane abtherappesitesutaers 6f thesemicondictdeep

Capadh| cueICIne, phesiedans, dhati Soafd" 498 UL BRclFE erbiGhEL i
wet - et chi PRoterresisfivetcaating. tothe light; thersiymempdngithe ceatifig are@Wing oveethe |
& hor - obj reeS. At fingn EBint arefe: Rirdsgh ot iblering e pemisorietors vster
30 f rigm thavihg|itsostrensts dxposiet toothethical etching to SRR GRBVES inBrilts wikPWn
'n the street pattern; and fourth step of separating the semiconductor wafer into chips.

Grooves may be made a predetermined distance deep at the third step;
and the semiconductor wafer may be grounded on the other surface to remove the
remaining thickness of the grooved semiconductor wafer, thus separating it into

20 chips.

The grinding of the semiconductor wafer on its other surface permits the
semiconductor wafer to be easily separated into chips no matter what shapes
and/or sizes they may have.

Grooves may be made deep enough to reach the one surface of the

26 semiconductor wafer, thereby separating the semiconductor wafer into chips,

The chemical etching may be wet-etching or dry-etching. The dry-etching
permits each graove to be several tens microns deep while the groove remains
several microns wide.

Other objects and advantages of the present invention will be understood

30  from the following description of preferred embodiments, which are shown in
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING
Fig.1 is a plane view of a semiconductor wafer according to a first
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per specti

t he di cing nethod accor

acconpanyi ng draw ngs. BRI EF DESCRI PTION OF THE DRAWNG Fig.1 is a
vi ew of a sem conductor wafer according to a first -2 0 2 DEC 2003
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g to the present invention;

i | | ust r at emhasliment showiog #sJear side; he di ci ng nethod according to the

present i

i @ RO 7 A ti Vi f d t chip t
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embaidimeht, ghowimgits read§ide® the processing chanber in the dry

etching apparatus; Fig.9 I'llustrates the structure of the processing
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| ayer is
per specti
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shape as
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Fig.7 is a perspective view of a dry etching apparatus used at the third
process; ,

Fig.8 illustrates how a wafer holder is moved from the inlet/outlet chamber
to the processing chamber in the dry etching apparatus;

Fig.9 illustrates the structure of the processing chamber and associated gas
supply;

Fig.10 ilustrates how a protective layer is applied to tﬁe grooved
semiconductor wafer,

Fig.11 is a perspective view of a grinding machine to be used at the fourth
process; and

Fig.12 is a plane view of a conventional semiconductor wafer.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

Referring to Fig.1, a semiconductor wafer W1 having a staggered-attice
pattern according to the present invention is as large as the conventional
semiconductor wafer W of Fig.12, and each chip area P1 in the semiconductor
wafer W1 has same size and shape as the chip P in the conventional
semiconductor wafer W. The semiconductor wafer W1 is different from the
conventional semiconductor wafer W in arrangement of chip areas P1.

Specifically, sub-arrangements of chip areas P1 are stacked longitudinally
in the Y-axial direction, and are staggered laterally in the X-axial direction.
Accordingly longitudinal streets of the sub-arrangements of chip areas are
staggered laterally in the X-axial direction.
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enbodi ment, showing its rear side; Fig.2 is a plane view of a sem conduct or
waf er according to a second enbodinent, showing its rear side; Fig.3 is a
pl ane view of a sem conductor wafer according to a third 5 enbodinent,
show ng i

i - Eig.4 is a plane view of a sem conduct or wafer
accordingbﬁgkgﬁhﬁﬁhg%mughggﬁﬁﬁéﬁ?{e%homﬁng its rear side; Fig.5is a



sem conductor wafer W The sem conductor wafer WL is different from tﬂhZeUELS?ﬂ
conventional sem conductor wafer Win arrangenent of chip areas Pl. 03
Specifically, sub-arrangenents of chip areas Pl are stacked |ongitudinally
in the Y-axial direction, and are staggered laterally in the X-axial
direction. Accordingly longitudinal streets of the sub-arrangenents of

chip areas are _staggered laterally in the X-axial direction. -3 02 0 EC
70D3 The staggerlé® Staggaredqattinatfosmationcof phipr acsas eeninits theewhold ares ot

0D3_Th o erits thbewhond @
of  sem conEpRfucBl Shele? 88 e Tell B B3 ebiE, BRI mPURRg chévivaste o -

' Fi g. 1 has'semibondinitor anatsiaPl Sﬁéﬁiﬂdawg:ij@%n‘ﬁeéhﬂﬁ%gylﬁ%%g\mnﬂqflﬁh Yiager

W of Figé%h s 5 144 chip areas P fornmed thereon. ro
rect angul ipareas Ednieraeddherepn whesaas thel conventional paferwt ofFigot @ hag

h ' : ' Ref ' to Fig. 2, .
Cem conduct e CBAIRERE torfhed HdbeBh ™ The linBRF of foctAnatiBricniss.ofpara sies
f chi i i perdent i E{‘@Q ; it .
'(I)'hegel Ehﬁgeg?giﬁeg1gggh§?r eetshtsgﬁ%k%iiynﬁ erebet w@gﬂée?‘ﬁf’ﬁ?@ﬁ'ﬂ *ﬂ?“ggn
F: g. 3|, a seni coR@iRTHY afdg.dnm saraicandgctos w_afertwmlr accerdlmgiitue}lne second
I ] T Jnegul ar. po ona spapes
Formea t hermdinerf hE8cs pilrdlty I BlbdS £2 UL ol SR iRy e hbves 3baBeR.

Ref er ri ngfarmed theteon. sFhesemhiamsas R Havesinete S nGniy tHrehoWddh, 15
enbodj'sd‘rent has | urality.of_ chip areas P4 of rectangul ar and square
o

shape di ff ng RZF'Srg‘-aﬁgéG"@P%@@F@IOE ovater V63 rageordings do ctiiep thirdas

f
the st agomooseft Nass Dy chif sress PEbeRptailar i idoalfn Pl o
S4 of suBhapeanfpymed sthereemi p Thess ehip sireageiR3! haveer stréstsi §3 hunning

X- axi al dg{éj&@b %{fo The | ateral streets of the sub-arrangenent of square
chip area @E% ‘ated a distance twice as long as that in each

222}, ar r angenent Referfingt 8VFI A, &héemrichBictdt Wdﬁf\' mx&e&ﬁﬁg%%&- fét5rth
{5r Omemb%sﬂir%etn? hgé all Bluer\éﬁt;yofsghr?pca%gggcl:t’f rof \pgctghgagr%n%r gquaraer gh:[?es of
different sizes arranged closely to each other. These chip areas P4 have line
segment streets S4 runqing therebetween. As is the case with the
staggered-lattice pattern as shown in Fig.1, the longitudinal streets é4 of
sub-arrangements of chip areas are staggered laterally in the X-axial direction.
20  The lateral streets of the sub-arrangement of square chip areas are separated a
distance twice as long as that in each sub-arrangement of rectangular chip areas in

the Y-axial direction.

As seen from Figs.1 to 4, in every semiconductor wafer chip areas are so
aranged as to make full use of the whole area of the semiconductor wafer,

26 minimizing the waste of semiconductor material. Thus, the number of chips per
wafer can be increased 5 to 10 or more percent.

Chip areas of different sizes and shapes can be formed on semiconductor
wafer by transferring desired shapes thereon with the aid of photo-masks having
mask patterns, which are used in exposing the photo-sensitive coating of circuit

30  boards to the light for printing circuit patterns thereon. Streets running between
adjacent chip areas cannot be formed to be in regular lattice, or cannot be straight.
Therefore, a conventional dicing machine cannot be used in cutting such an
imegular-patierned wafer into separate chips of different sizes andfor shapes.

Even though such a conventional dicing machine can be used in cutting, for |
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arranged as to make full use of the whole area of the sem conductor wafer,
25 minimzing the waste of seniconductor material. Thus, the numbed ZoftL 200
chips per wafer can be increased 5 to 10 or nore percent. Chip areas of
different sizes and shapes can be fornmed on sem conductor wafer by
transferring desired shapes thereon with the aid of photo-nmasks having
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| ec |‘? c?ty
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r ect angul Spincragingrdevicer $0  turrse thee totderdtatior 1vaf ah Mtréssed speBd! hWhi(If
e up, and®

hol d t . | Ng t,i [ 10 with its front sid ,
he dr i verdind thebyrR 5B1e" i bichof Biberesisave potmes i madaite flkan thel 1
t arQ ncivea il ih8t Rk , f
Dhot o- 1 oe et o oary ereby! dlowing e Molortesistid e 4 to2snral, Bven the,
al | owi ng $iFalitpRitenedssideiafdhpsemisonductos vsafeewmthuﬁhﬁhe ci;cuit—pattemed
[ it- | ' duct f, WL. Thus, t
ci roul 1 padpIAG SriRoRgpbRl a3 18 Foied Riftphotp-resilive Relymer 20, as
phot o- r essexn frenmpBig®ARI(FRE Pacessen from Fig. 6A (First Process). , A

phot o- mask whos rtured-pattern corresponds to the street pattern of 15
t he sem cond uct‘% P%‘@ﬂaﬁv %P§emed:paéhem crEesperds o the streetpattern of

' d | | | h, t
ohot oS g e hauoi R 91 3¢ e BRATAR oty BT Pife bt

renoved, Wafesddnd eremefedively esposed tortheelight. thfoughirthei photofmaek; aagdwet or
wafers Wegisad @athy hfsas® ik bh tf]épsc}'rst-:?eclsaé‘f’l are removed, as seen from Fig.6B

(Second Process).
A plurality of semiconductor wafers W1 each having its streets exposed are
20  contained in a cassette 31a in a dry-etching apparatus 30 (see Fig.7), and their
streets S1 will be subjected to chemical etching.

As seen from Fig.7, the dry-etching apparatus 30 comprises an inlet/outlet
means 31 for taking out street-exposed semiconductor wafers from the cassette
31a and for pulting finished semiconductor wafers in the cassette 31a, an

25 inletfoutiet chamber 32 for accommodating semiconductor wafers, which are put in
or taken out by the inlet/outlet means 31, an etching chamber 33 and a gas supply
34 for feeding the etching chamber 33 with etching gas.

A selected semiconductor wafer W is taken out from the cassette 31a by

the inlet/outlet means 31, and then, the first gate 35 of the inlet/outiet chamber 32 is
d0  opened, allowing the semiconductor wafer W1 to be transferred to the wafer holder
36 in the inlet/outlet chamber 32, as seen from Fig.8.

As shown in the drawing, the inlet/outlet chamber 32 and the processing
chamber 33 are separated by the second gate 37. The wafer holder 36 can move
from the inlet/outlet chamber 32 to the processing chamber 33 or vice versa when
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20 contained in a cassette 3la in a dry-etching apparatus 30 (see Fi d].b@E,t 2003
and their streets S1 wll be subjected to chem cal etching. As seen from
Fig.7, the dry-etching apparatus 30 conprises an inlet/outlet means 31 for
taking out street-exposed sem conductor wafers fromthe cassette 3la and
for putting finished sem conductor wafers in the cassette 31a, an 25

| et/ I dating sem conductor wafers, which are
Ipﬂt e;[ nOUt tﬁ%é&@ﬁﬁggat%é-ft'ﬁbp%ﬁg mutletgneans 31, an etching chanber 33
el cot od ser cohioy T 10 139, PAIE A Githg IERHeqientl PeChGULE ad g
i nl et/ out ICONNAEIAMG 1B @, highdrequency peﬁuferrmpmpmda*tésohatcinasa v’hxﬁl Ql?é Qrbbessing
t or er 0
Er anst er r SHEMP RS ned cifis, SRS Sek Aol one P el RooRpEtng eiegsdem 39dskesen
/

Or 0005 g BT e o Wit hBIcr 38 k? £0uEPEE Wl SeafBP pblif
hol der 36%&%@051‘38 fromthe inlet/outlet chanbﬁr 32 todt he prggesm ng N
hanb 33 or vi DEC 2 t he secon e I S opene
CR((jalf ere;| ng to FF@% gégagwye%} °§’Hg‘%iiﬁ‘%§ggﬂu f0 mﬂ&ﬁﬁwwﬁkﬁegm4 rfer

connect edpumpingitge- étchmgegay frenethestézehoirag- tfoe&@ Fdi‘fesi‘%ﬁw Bhafer 33, a
processin € 0pposing '

this particular exanpl e o
el ectr odeg‘)@@ngglfﬁglag-" t‘l’i FupRlyinggosling vater tathe ﬂ-’ﬂ@ilngarnaarisofl@i,ea s@ctiors

S_an
et ch g gL U8 16F aPPRING'S notia, AlessUng s AR Hottr . TANQRS Phetian ne
reservoi r pdmp éStfbespclaugstlae rajchlhgr’gns frot tiee ngﬂs%fﬁg t@h%ﬁﬂfg?}gj ahd & q’i!ter
to, t a sucti
SSBFLYhSQsﬁﬁ@tb?ﬁ% %ﬁééﬁjﬁ’r%’( &)%r "Eﬁﬁtg gas, \gblchdﬁcﬁu%edstmme)auctmmp
45 for su hnrpgd,she et chi ng gas fromthe processi ng chanber 33, and a filter

46 for neutraI|2|ng and exhausting the etching gas, whi'ch. is sucked by the
suction punp 4BubSequeniedectie tseadnd qrocess pﬂ'ﬂcm&mcbﬂdwm cwaferc\Wi s

ﬁl‘: 2;1% é@tﬁg&ﬁ Pty gccﬁrgdetmnb% S1EN 158 SHelfs 59 o 2 wifer Wi he irst aa%ehe
35 is opened, and the inlet/outlet means 31 bearing the semiconductor wafer W1
moves in the direction indicated by arrow in Fig.8, putting the semiconductor wafer
W1 on the wafer holder 36 with the front side up in the inlet/outlet chamber 32.
Then, the first gate 35 is closed to draw the air from the inlet/outlet chamber 32.

20 Next, the second gate 37 is opened to allow the wafer holder 36 to enter
the processing chamber 33. Then, the etching gas such as thin fluorine is
pumped into the processing chamber 33, and at the same time, a high-frequency
voltage is applied to the opposing high-frequency electrodes 39 from the
high-frequency power supply-and-resonator 38. Thus, dry-etching is effected by

26  establishing plasma on the surface of the semiconductor wafer W1, which is cooled
by allowing the circulator 43 to circulate the cooling water in the cooling means 40.

The area of photo-resistive layer lying on the street pattem S1 was
selectively removed from the semiconductor wafer W1 at the photo-resistive layer
removing step, and therefore, the area of semiconductor wafer other than the street

30 pattern remains covered with the photo-resistive coating. Thus, the exposed
street pattern S1 is selectively etched a predetermined depth to make grooves 21
in conformity with the streets S1 as shown in Fig.6C (Third Process).

After completing the chemical etching the etching gas is drawn from the
processing chamber 33 by the suction pump 45, and the etching gas thus drawn is
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35 is opened, and the inletloutlet means 31 bearing the seni conduct orl ABEEE00}
WL noves in the direction indicated by arrowin Fig.8, putting the

sem conductor wafer WL on the wafer holder 36 with the front side up in
the inlet/outlet chanber 32. Then, the first gate 35 is closed to draw the
air fromthe inletloutlet chamber 32. 20 Next, the second gate 37 is opened

L IS 5 518 ot PR SAR BSLh .
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e B assRle" 318" 01 Bl hyhleoiclon wafor WOes Bloovas, 544508 tomtaser
33 byl he(smcFungQ)untrhéSdrwuhewﬂeaete%mﬁg EarP ke Sl Yrodve Gl Sﬁgffeg.

2003 neutralized in tne filter unit 46 to"be ejecte e surro
t hr ough tf¥cr@Dedeep while & remaias §EUG@§NG@JRS1WMEr Bie chipsy derefard, candd he

second gag | | der .36 bearing the

fini shed Wa ﬁg dt’?de%%?}grm %@lerqﬁéﬁﬁgﬂ%tpgw&é C@d Nglythe ?“&'bgé&f)ﬁblﬂfat e

37 is cl oﬂﬁdﬂakrmm’eases. sem conductor wafer Wis put in the I nl et/outl et
to allowthe inlet/outlet neans 31

{ Qa{ﬂr) Sﬁs? gr t hgn é‘l 5! e&’%‘gt‘%ﬁﬂgﬁhﬁ%ﬁmrﬁfthﬁéld fuerine maybe arsedbter maaket o
and ?ﬁiﬁ@?.‘rﬁigmﬁ?ﬁb?ﬁﬁ“??ﬁ?ﬂﬁ‘??%ﬁ‘%?fWﬁfﬁ*%éﬁé@ﬁﬁéﬁ%ﬁ%&%@?@% flac
grooves 21 naddRelesirgdo Fig.10s & protect@® laydre2driy applieddel thet pholeresistiveake
\?maglg ar O%ﬁ?ﬂﬁ@v@f' ee%&@?’%?g‘ &é@ﬂme%d%netﬁé shicontucior wafer W I%ré)rre?md
on its rear side 23 by a grinder 50, as shown in Fig.11. The protective layer 22
may be applied to the grooved wafer W1 after the photo-resistive coating has been
20 stripped off.
The grinder 50 has an upright wall 52 on its base 51, and the upright wall
52 has a slide plate 54 riding on parallel rails 53, which are laid on the upright wall
52. The slide plate 54 can be raised and lowered along with its grinding means 55,
A turntable 56 is on the base 51. The tumtable 56 has a wafer chuck table 57
26  provided thereon.
A spindle 58 has a grindstone 60 fixed to its tip via an associated mount 59.
Thus, the grindstone 60 can be rotated when the spindle 58 tumns.
As seen from Fig.10, the semiconductor wafer W1 having the protective
layer applied to its front side is put on the chuck table 57 with its rear side on, and it
30 is fixedly held on the chuck table 57 by suction. The turntable 56 is rotated to
bring the semiconductor wafer W1 under the grinding means §5. Then, the
spindle 58 is rotated while the grinding means 55 is lowered, so that the grindstone
58 1s put on the rear side 23 of the grooved semiconductor wafer W1, removing the
remaining thickness of the grooved semiconductor wafer W1 to separate it into
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arranged closely on the sem conductor wafer, and accordingly the numbes pef 2003
chips per wafer increases. In place of the dry-etching the bath of liquid
fluorine may be used to make 15 required grooves on the sem conduct or

waf er by soaking the same in the bath. F Referring to Fig.10, a protective

| ayer 22 is applied to the photo-resistive coating of the grooved wafer

WL, dt ) £ fer., Wis ground .on its rea[,kside 23 by a
ari nder 567 PSsPAREREFHPRIGES] ¥ Tnclbudsilis 1 chauRo o Sadty chip sprameved o
t he groovby usirigcan\dbpabpdatetdudvenitot o-resi stive coating has been 20 stripped

off. The grinder,50.has an upright wall 52 on its base 51, and the upright
wall 52 has a i’h%ﬁmaga{mﬂw acerrdinoole therpresent inxention iy destritechas beingl

T 2"???'&%‘.’ 1614 serficoldfeidt WilteP bl o fediaRg i j1bie) 28eA8 artanid in The
t ur nt &bl ef@en lofsstaggefed laticekas aghewA7in Efg. by @ﬂl%%ﬁﬁ%ﬁ@tﬂugg %hmﬁhetc?ﬁ
. us, the

has a grinpdstone 60 fixed to ifs tip via an associated noun

gri ndst onECBHEQNLY %'fsegaWﬁ& RS epidifigrent sizes aad shapesras shown in
Fig. 10, tp@s'@g[a'gpnduct or wafer WL having the protective |layer applied to
its front side is put on the chuck table 57 with its rear side on, and it
30 is fixedly hblse, itnshowd deinbtedhtiat thé gl‘incﬁmgiste“mforﬁ‘:lﬂﬁhg@bémi&)lﬁﬁldtér

hen: °F neWall iifh S05a g PRI e utbnd il Shemisat elbning s Rontiaued st so
that Ithe ihe griveseareSthade @8ép ¥h {¢adacH e ﬁ’épgéidehéf H{é’?ﬁﬁﬁ%orno%%c&r

sem conduct or wafer WL, renoving th remal ni ng t ness o
sem conduB8. wafer WL to separate it into -7 0 2 0 E C 2003 chips P1

(Fourth Process = leSTy ing of each chip is remmved
usi ng an approp}rt\lsartlﬂ-gsl%h @%ﬁ?kﬁr@&hﬁ?%’%y&t %O%Prglﬁ? Pﬂ?j Wﬁfqﬂﬁapy%g’y
i nvent i onhaee dhipcaigascs@maranged asitphveid the waste Bfe@MMiEehauctoRntiteRal idh
rectangul @ar. chi quinb%%foarr?nged bn th 5 formof staggered lattice as

shown in BE&gSaM roWaRlelLan, have,chip areas of siferent sinascand/onshapes to

having chmeet elisniérd! BBaTideSio MAtte WREEs28s 3MA"%hdpks may be requested by
different customers.

. Use of the chemical etching permits the grooving of the street pattern in a
semiconductor wafer no matter how such street p'attem may be curved or bent.
Particularly use of dry-etching permits the groove to be made several tens microns

20 deep while keeping the groove several microns wide, and accordingly the number
of chips per wafer can be increased.




Figs.2 to 4. Also, it should be noted that the grinding step for cuttlmgnggzmj
sem conductor wafer into separate chips my be omtted if the chem cal
etching is continued until 10 the grooves are nade deep enough to reach

the front side of the sem conductor wafer. As may be apparent fromthe

above, a swnﬁpmmmg‘gﬁgr is allowed to have chip areas so arranged as
to avoid the waste sem conductor, material, and the sem conductor wafer

can have chip areas of different S|zes and/ or shapes to 15 rreet cust oners'
dermands no matt r_what sjzes an es may be.requested, b n .
cust omer o Mse AreathE oAt Snvaet At e BRtiet 1S pampenad B a,pluraBbCE cbip
pattern Irhr@ageaémﬁneu% Pm-%t%fr@&é&% &5 DHARhidH I%effoﬂﬂ&&eéﬁu rmerba’s

curved or bent. Partlcu use of dry-etching permts the groove to be
made sever%ipngemrlnhenesmfztbeddypwaae i@ecplthggt ot wmwajesevéhalstme:trm

> DEc 200 WhaPIPEE ddiFert aBRy info i cRipb T BRIR ptABRs fine BV RIS Pirefts

conposed odreandl strgighty of chip areas delimted by a plurality of streets
each of which is formed and extends al ong peripheries of the chips areas
for cutting out the wafer at the street and separating the cut-out wafer

into the i ps,a re.st S 1 '
A'semi condict orveriedhdiictof "aarl aeBordiie” 13 LRFR 1, Whiefiih Hd Hathim
conposed odorappbadad)ﬁ a)plufalitgcafar@thngulﬂrl ¢hipr altEasO'bf same sizeddiited by Dy

ot or m tyPliraiy of $t§%§t§“n@hfc*ib3hew¥‘q%' $rAathartadaarod tds mconformity with

sem conducipanyin@nt & tRE b EGngul &re \g/nerel n the pattern is conposed
of a plurality of chip areas o dli"i nt shapes and/ or sizes delimted by

a plurality of streets which are so bent or curved that they may separate
ngsg(rzfgted 'Ian| ?%?ST'??R%UC otrh'\?\l('.zéltfé)r]c a%'c\élrét |nr£1’gtg gl%%cqrd#ﬁéperinvﬂeerpa?ém is
composed of a plurality of chip areas of different shapes and/or sizes delimited
by a plurality of streets which are so bent or curved that they may separate
adjacent chip areas.
‘ )
4, A method of dividing a semiconductor wafer as described in claim 1 into
chips of rectangular or different shapes comprising:
first step of coating one of the opposite surfaces of the semiconductor
wafer with a photo-resistive material;
second step of selectively exposing the photo-resistive coating to the
light, thereby removing the coating area lying on the streets running between
adjacent chip areas;
third step of subjecting the semiconductor wafer having its streets
exposed to chemical etching to make grooves in conformity with the streets;
and

fourth step of separating the semiconductor wafer into chips.
5. A method of dividing a semiconductor wafer into chips of rectangular or

different shapes according to claim 4, wherein grooves are made a

predetermined distance deep at the third step; and the semiconductor wafer is

-0-



chi'ps of rectangular or different shapes conprising: first step of cog?Qﬁgzwa
one of the opposite surfaces of the sem conductor wafer with a
photo-resistive material; second step of selectively exposing the
photo-resistive coating to the light, thereby renoving the coating area

| ying on tg@uiiderioh "tHeNbieP iR t8diahBUE MU Ref&iRmg HRickhedHbOth
subj ecting the sem conductor wafer having its streets exposed to chem ca
et chi ng t canevedsavicanductoomajerat thevfaurth istes tthastsepaxratingdtiinto chipp. of
separating the sem conductor wafer into chips. 5. A nethod of dividing a
sem conductor wafer into chips of rectangular or different shapes '
according 8.0 clRiriethod'6ecvidir AQO¥ERiCHIFIIERSF wafeP ISRFERI] aﬁﬁleéluaﬁgwmeor
deep at the third step, and the semi conductor wafer is 9 2 DEC 2003
grounded dlifferentoshapes accardingota elained: whereinagraoues: are masdss deeptanough

grooved sgm o) f t . t rat i (it

ohi po. 6. 1 SRERIERCondRack of i OO ADERr heteT 41 TRE Bl slee. Rofoby

r ect angul aveparatingfthersemiconiuetopnadedintg chips.| ai m 4, wherein grooves are
made deep enough to reach the one surface of the sem conductor wafer at
the fourth step, thereby separating the sem conductor wafer into chips. 7.
A net hod di VA G kG t Y@if?d | i 0

di fferent %hape@%ﬁﬁd?ﬁ?ﬁgnﬁjgi %’2 ourdtgF.qv elr- @i?tr? {:ﬂﬁﬁg%ﬁ%‘g&hﬁg
is wet etdiffereptoshapes aiccording to claim 4, 5 or 6, wherein the chemical etching is

wet etching or dry etching.
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