;ope3eX W.6T 9@ 18 February 2004 1 METHOD FOR MANUFACTURI NG SEM CONDUCTOR
CHIPS 5 The present invention relates to a nethod for manufacturing
sem conductor chips, particularly with extrenmely thin chips which are as
thin as 200umor |less. In the manufacturing process of sem conductor chips,
many 10 sem conductor chips are forned on the obverse of a wafer such as a
silicon wafer by processing the wafer by a predeterm ned nner nd the
wafer is then diced with a dicing machi ne al ong street1$8,F TWQP@“forned
bet ween the chips, to separate the chips. Because of the increased nunber
of smart cards, cellular phones and | aptop personal conputers, the
sem conduct or chips that are 15 assenbl dd into small devices have been
required to be light-weighted and snall sized. In view of such
requi renents, after formMETH@]gtF(gfﬁ yl the wafer, the
reverse of the wafer is ground by a planarization apparatus so as to nake
the wafer thin (as thin as 28PMICONPISCTGRICHIPS the wafer is diced to
separate chips by the dicing machine. In this dicing, the dicing machine 20
perfornms a full-cut (a processing nethod for conpletely cutting and
dividing the wafer) for the wafer along the streets so as to separate the
chi ps. However, a broken |gyes al-l.ed.a spoiled | ayer or a danaged
| ayer) is formed on the reverse or tt ] tg2he reverse face
grinding, and the broken | ayer causes breakage of the extrenely thin wafer
with the thi rc&légasg !of 18 February 2004 ZOOum or less in the process
af t erwar ds. ; conpletely cutting the extrenely thin wafer by
the full-gut with e ALehnNg: i ne ny interior chips are generated due
to chipping (cr aclgfsh;a r%sglrll{c] ltnﬁgﬁg!ﬁ]i prsel.algegsﬁgciaal ‘Flﬁt%%i E?J‘{)n@a{”éﬁagté‘H% on the
reverse of tisemiahductorschBdVdRYIGHY Wil VR % dthss RRERSEHE ok AYENLT on has
been devel ong in view of the above-described circunstances, and has as its
object the p 0y@iosdesef the nmet hod of manufact uri ng the sem conductor chips
by which extrenely thin sem conductor chips can be nmanufactured w thout
generating cracks or chipping. 10 In order to achieve the above-described
obj ects, thelzsafeioh dfReépidd9n IS directed to a nethod for manufacturing
sem conductor chips, conprising the steps of: grinding a reverse of a wafer
so as to shape thén wdlier mapufaciyrisgetpaocrsnedf t kemicoadsciort hehiphi pmabei ng
formed ofyan f fer. renoying, aif | east one of polishing
and etchimng, S%}Q]\g% ehoqlcg} ggre},\%fﬂﬂ%ddmbﬁwt ger %OE%Wééeéé“Q?fastWIM‘éﬁfern t he
reverse gri ntypgocessiy the avaftity JpRAYEENIALD HARNENRI HE vﬁjfeli i@%é@%@gdl n a
predet erm ned .depth al ong streets formed between the chips; and cleaving
t he wafer al 8‘?\‘8 {) HEcing Bagkige alpngsstrestss ihighatre foheed betpa:en Abe @hitisngo t 0 t he
present invegi, i t verse.of a fer, op the obyerse of which
many chi ps argéeﬂa%? rtr%eld?ﬁf)ss' gﬁr.é %EI[IEIS °§otﬁ%1§"‘i‘8“§(¥§6@rb€hepwarC % [Febelag
pr edet er mi neghartes cime daptofl hefsonkn @omPU RS etheT sdniiBotMRbRk j:l'?ip%qlh%ilsg%i or
et ched SP. t hat tpg broken layer which is fornmed during the back grinding is
r emoved. "NextSSeGPEEVRS small deyicabrvsibeem eequised taskee bghttwightad and smaki-
predet er m negizeept ) reet. bet ween, the. chips. Finally, the

1R V@ Bﬁs&th r (gl}lEnIemsr,nger t?}rrﬂlélgglp% F@Ba op ﬁﬁ% Og

wafer is cleaved along the grooves so’as t ¥t e chips.

By poli shi ngtherwaderctiengverseentahe wefeetssgoaid B8 pWaki®iatiah hEparkils shack, 9 i ndi ng
so as to rem)vgethe br oken | ayer fornmed during the back grinding, the

strength of MRES Bl yafer thin fas Bireas 200um8 oFdtss) ang t1RG0He Whiceivdiced by

di vidi ng the ich.the broken |ayer is. renoved into separate
chi ps by usi %%aﬁ‘% Cfé pggB ags Iacllré?cl&acg‘ﬁ‘& ckﬂ s ndicige. thee dicing mechite t he

20  performs a full-cut (a processing method for completely cutting and dividing the

wafer) for the wafer along the streets so as to separate the chips.
However, a broken layer (also called a spoiled layer or a damaged layer)
is formed on the reverse of the wafer during the reverse face grinding, and the

broken layer causes breakage of the extremely thin wafer with the thickness of



wafer are effectively reduced. 5 The nature of this invention, as well as
ot her objects and advantages thereof, will be explained in the follow ng
with reference to the acconpanying draw ngs, in which like reference
characters designate the sane or simlar parts throughout the figures and
wherein: Fig. 1 is a flowhart show ng a nmethod of manufacturing

sem conduct or 10 chi ps according to an enbodi nent of t?&g&esen@oégventi on;
Fig. 2 is an explanatory view of a back grinding proc Mgy a
perspective view showi ng a protecting sheet which is adhered to the obverse
of a wafer; Fig. 4 is an explanatory view of a polishing process; 15 Fig.
5~ is an explanatory view of -a scribing process; Fig. 6 is a front view
showi ng the construction of the alignnment unit; Figs. 7(a), 7(b) and 7(c)
are expl anat oEQOum envsiessflnaheprGESSI’EGtep\K/QGQSSMol%OQer & Hed @nQYIAeLr &mh@nat ory
view of a bre 9 process; g i s anot her explanatory 'view of the

br eaki ng pr ocE§<LXUgmely; hin W@fer ydbe Bitbtuwineithorhy dmegvnufcha]epnmm ngfetipr

process; and e dve Vi nstructlon of a

di ci ng. devi cea‘ﬂ% g AefeRe B SORT i TERoHPtH B g

seni conduct or clihpipg (@edo) o g réwera@nvfemedicaent of the present invention. As
showmn in Fig. 1, a 18 February 2004 4 wafer Won the obverse of which
many chips are forned, is processed and divided to separate chips through a
reverse (back face) grinding orocess (step S 1). apolishing process (step
S2), a scr bi ng process (st eplS3y 3 QVONDE@Ns (step S4), and a

pi ck-up process (step SS). 5 In the back grlndlng process (step Sl1), the
reverse of the wafer Won the obverse of which many chips are fornmed is
ground so that thelhmpissenunysation knsdwen developed in mievkofebs abas:- tﬂdscnb@ds 200pm

I As th K di , th t
the moment) 1 anatepbEe i dus' B G AR e arpetae of oo ayetbrd e wat or
Wis held by sueifa@iriby e sehicohdbadl &iddb dyamlclaoeﬁtﬁﬁlegaﬁﬁﬁ shh| Bnb Qg €d,

then the reverse of the wafer Wis groun ressing a rotating grlndl ng
wheel 12 agai fups ‘faﬁé’eﬂwu(a&tur%@lth@ﬁgnnératﬁ@:@a(kshnchwemse) of the rotating

waf er W Ag shown i rot sheet 14 i 5 adhered to.the obverse
of the vvafer duri ngl {Hﬁgr tf))ragg%é/és)&e? VS?’% bF‘iOB‘(EBtLSe@‘F RER§egt Inventgon 1s

whi ch are f ordiedtdd~toon ridiod BdtemsRufaduiife smfcsﬁddééoﬁ&}ﬁﬁsf«‘ba@mﬁrﬂ% *fl%eos Care
protected from stains and danmages. In the polishing process (st 2), the

reverse of th¥cRRaPEr gW‘il%a |Tpestiged 0 oa tvwafer aObaSoKenSHaayetrhﬁ wtafarhm 1) for med

on the revers r i ndi

shown in Fig. &eggt?rrﬁﬁt% nF%ﬂ#’gdﬁ oé%‘é’g frﬂ% ?6 a\ﬂa‘%@rﬁrsﬂﬁ/?{sqﬁe V8 er’pI aced
on the chuck memolvmgzaymmmheofwghﬁ@ atnureMnga bréwtd 1he BRhEPH frrce (in
this state the obverse, aon which the chips are forned) of the wafer Wis

hel d by ddctiBHeBsok he WaktidR thealshersogrindins Flepy formingdzroavesmon thheeveog face
(in this stat r LA ol she S a
rotating pol |(§htlhggva5§ i asﬁl)aeg(glgrr?lisp gcl ﬁ%; r él\lloé1 S%eg flf) %”FQW\?@% ll[‘]g

suppl yi ng s| wndycl@#ing3hé wefer along 2zl @o@d2s 56 as fbesepﬁﬂi@rtﬁ@c@ﬁ)st he rotating
waf er W

According to the present invention, first, the reverse of a wafer, on the

obverse of which many chips are formed, is ground so as to shape the wafer with

20  apredetermined thickness. Then, the reverse of the wafer is polished or etched
so that the broken layer which is formed during the back grinding is removed..

Next, grooves are formed on the reverse of the wafer in a predetermined depth

along streets formed between the chips.  Finally, the wafer is cleaved along the
grooves so as to be divided into separate chips. By polishing or etching the

25

reverse of the wafer after the back grinding so as to remove the broken layer

formed during the back grinding, the strength of the chips is improved.



The wafer Wis processed in the polishing process in the state where the
protecting sheet 14 is adhered to the obverse of the wafer Win order to
protect the chips C, C, ... on the obverse of the wafer W 18 February
2004 5 In the scribing process (step S3), grooves Gin a predeterm ned
depth are fornmed on the reverse of the wafer Walong streets S, which are
formed on the obverse between the chips C, C ... As,slggﬁ_z%)in E%@) 5in the
scribing process. grooves Gin the predeterm ned deptﬂ rePHEY ‘bn t he
reverse of the wafer W5 along the streets S on the obverse scratching the
obverse of the wafer Walong the streess Swith a scribing cutter or a

di anond point cutter 30, and at the sane tine strain is generated inside
the wafer Why the concentrated stress, so that the wafer Wcan be easily
cleft. The gYBGOEE: by doridiea thh “afra framevideh Bt hrrberndfver Igemp ednivanner as
10 descri be f or reets. S j re f >d on the
obverse of Sﬁ@%?ﬁs\%’ ﬁ%‘%\f}lg%l%g%ég’??’%gtaggglc?ﬁlr{gh@@ vrg\reg%e g# mt%he waf er
W cannot be vodjeeary effedipeiyredidiedt i ng and i nmagi ng the reverse of the wafer W
with normal light. In view of the above, |ocations of the reverse of the
wafer W15 corresponding with the streets S are aligned formthe reverse in
the manner presented belgw. and the grooves G are forned on the reverse of
the wafer Wal ong the sBREgiBESGRIPERMNQ R 4 resul ts of the
alignment. As shown in Fig. 6, the wafer Wis held to the chuck table 32 by
suction Ln a state where its.reverse is turned up. The grooving process is
performed on 20 t ‘?:é}’i\.lf@koé tj\’bgl HIVEBLGy atsh‘@éujiaé HBFGht aﬁgtﬁdé?rﬂg@?s An

al'i gnment  unhdrect4 wii®be @lxhBHeB dn tREMGHe WilNrcldiéhcE Y e hallnthadinkS

di sposed over the chuck table 32. The alTgnnent unit 34 conprises an

i nfrared irdadviags,ng whech blee Bfgremm dhafactredestamater te 38me am simigrepgprsocessi ng
unit 40, andha gltﬁ)ni tor.42. 25 The.infrared irradiating device 36 irradiates
the top facdMPPEPY hrdidizesqndppfieleiRase) of the wafer W which is held at

the chuck table 3% MstAbRENA GOwWhdPINnetd $MthenRtiling IdGichiicased | i ght
fromthe infrared irradiating device 36 penetrates into the wafer W The

i nf r ar ed0 cambipa a8®rdiapte arembddmient oftheprebénymventian; has

Fig. 2 is an explanatory view of a back grinding process;

A
AN V)Y

Fig. 3 is a perspective view showing a protecting sheet which is adhered
to the obverse of a wafer;

Fig. 4 is an explanatory view of a polishing process;

15 Fig. 5 1s an explanatory view of a scribing process;
Fig. 6 is a front view showing the construction of the alignment unit;
Figs. 7(a), 7(b) and 7(c) are explanatory views of a mounting process;
Fig. 8 is another explanatory view of a breaking process;
Fig. 9 is another explanatory view of the breaking process;

20 Fig. 10 is an explanatory view of a picking-up process; and

Fig. 11 is a perspective view showing the construction of a dicing device.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a flowchart of a method of manufacturing semiconductor chips

according to an embodiment of the present invention. As shown in Fig. 1, a




18 February 2004 6 been transmtted to the inside of the wafer Wand has
been reflected at the obverse face of the wafer WThen, the inage
processing unit 40 processes the inmge data captured by the infrared canera
38 and di spl ays the captured i mage on the nonitor 42. Thus, the streets S
on the obverse of the wafer Wcan be s observed fromthe reverse of the
wafer W and the | ocations of the reverse of the wafer \j_xlcq%rres ing with
the streets S on the obverse of the wafer W are aligrl8d§a5uay, nce with
the di splayed results of the nonitor 42. Then, the dianond point cutter 30
is activated and operated on the reverse of the wafer Win accordance with
the results of the alignnment so as to groove the reverse of the 10 wafer W -
cor r espondi ngwadet Wt hie 115t b : bverse, shown in Fig. 5 the
grooves are forned on the %?%r§wmc?]rlga@e¥ﬁlg§%%ﬁ% or® tpﬁ%‘:e\?\%"%e?“(*rarre
44. The waf erdividgféo spatate chipubstghbiralerye (bﬁﬂ&ﬁm%iﬁﬂin&r;ﬁ{?@es%&& g circul ar
openi ng at th; %)lrlasrg)(iar gerlgpgeré, nd a_wafer sheet 46 i s adhered to the
openi ng. The WAP &Y EhBOFCAESER So R KBRS Brosesssisiep SB. sheetkinaptbcthe waf er

Wis mount ed @rpt9ag anafashicky 44 b hering the obverse of the wafer W
to the wafer sheet 46. %\e plfgqﬁgct i(n%lpgﬂéet 14 is adhered to the obverse of

the waf er SW t hr ough thtbadbesladiry prdéesg (S BS the(rst @B Slthe 3et Weo PRl Shi NG
process (stepob%l)s' Ee c‘g1 t he fer Wis nmounted on the wafer franme 44
after separating £ VQ'I" BRPY 58PS 3% Famed 19 grqupsh sohbaiote evafer W hhbha waf er

W Figs. 7 : 74 1 t] f the wafer W |
F o S | Eipred RN kldss W DR B LSS SR bR 2ag Bes w (b

t he obverse tharhedndipg @roost, ekt b IRURC HoRZnBNEE! (thé of red. . Then,
"the protecti Qﬁe heet %4 IS se[}olar at ed(from tohengbverg%e Swetr%%\%a‘gglrmw Then,

as 2~ shown i 198 arg dgpymedy pithgifager Whdeheld dytshetion ly adinekeasbit Q0tae waf er

frame 441ps aghengd W rse of th fer .Thereby, the wafer Wis
mount ed on the wafer ?Sr gdr?r%e%i%{&anar?‘ﬁésevﬁgftgg“wq’\s%rlélg%édﬂﬁ‘IPréf’ﬁl@glé chuck

tabl e 48 and retatingvafieding mawe Wadamse Me! 166 (RAh@ oW Fakd (ki ) 18
February 2002 7 Lagigt he a%ve exanpl e, tﬁgtwaf er Wiysynfﬁouﬂgéegevggs(e?ﬁg waf er
frame 44 aft l?eré’ gé(‘faif?fg the protecting sheet 14 fromthe obverse of the

wafer V': however addig be mounted.whjle the protecting sheet 14
i s bei ng adher Eg. ’n o\t’vﬁyg{l %\%%gﬁ%tt%gn%\éﬁeé:} ?g\fsn%fl;‘e’ﬁ?é HomeRErsrotithe waf er
frane 44 by adiierdunigg tthepiorasecini digerabesteddntR ¢he wafar of the
waf er frgbma 4. \:k |n the breaki nqﬁproce?ﬁé(stepﬁsd) J t'ﬁg‘q{vlv%lfglr%e%r?igdcl eft

al ong t h&® G 8BRS ORSersgpidhe water Wy Bkerey, theechipsv@ msepmiectdiefromfeaindV i n t he
scri bi ng Proges8amaRsas to di vide the wafer Winto separate chips C, C, ...
As shown in Fig. 8, in the breaking process, a rubber roller 50 is pressed

agai nst the bott ol (hetpolisiing peeest(sttp SLj)ehdRFBRE bf fl@%af@f\ﬁﬁ?%ﬁﬁ&{ W
whi ch is hel glo'lnttge vvafle'r frame 44, and the wafer Wis divided into
separat e chi ps Bat TGKS0 1Y t¥hach isersiedran the revesemfshe whter Bhtdudnefiece of t he

waf er Win obfkr eridhighs is Whss\elihe .face pf. the fer Wis pressed by
t he rubber rolle% 5(131%3\}%r thgh\/vafqg(r%é‘ﬁlg]é%%,@s}ﬁltﬁ Egﬁ%\’i’}ﬂ BIPCE o tRE t he

grooves & waten Wisfirst phatals the ichudkedble 2 wipMa rbverd lee%’uéﬁrmd e wafer W
| ~ is divi degotio%? separate chips along the splits. The wafer Wis thus
di vi ded int o SePardrellt iy Staf, thesobygrses amvdueh thei efips atveforinedy afjehadevel ops
al ong a cl eawafse Whangd bWRL &Rl i direction of the crystal
axis of the wafer W themvvaf er l%(/'iﬂgtcgllg‘“{/ﬂl tgglg ﬁ@g 12 FPtped- Then, the'top

face (in this state the reverse) of the wafer W is polished by pressing a rotating

polishing pad 26 against the reverse of the wafer W while supplying slurry 24
25 from a nozzle 22 to the reverse of the rotating wafer W.
The wafer W is processed in the polishing process in the state where the

protecting sheet 14 is adhered to the obverse of the wafer W in order to protect

the chips C, C, ... on the obverse of the wafer W,



w th snooth surfaces and also with | ess chipping. 20 In the pick-up process
(step SS), the chips C, C, ..., which are separated in the breaking
process, are collected fromthe wafer frame 44. At the beginning of this
process, the wafer sheet 46 is irradiated with ultraviolet light fromthe
reverse of the wafer frame 44. By the irradiation, the adhesive of the

waf er sheet 46, to which the chips C, C, ... are adhe i ned, and
the 25 chips C can be separated fromthe wafer sheet igﬁ%*“@wg%%s shown in
Fig. 10, the chips C are collected one after another by a suction pad 60,
and the chips C are rearranged on a tray (not shown). In this process,
preferably, only the chips C with good quality can be picked up and

col l ected while thetheRtmsnepaicesst(sepsad), ordd¥eEFeds Y d&0Qined B YEerse up.
As descri bed above, in the Ret hod( o? rrzarTuf agturin;%}grt he ser%ecogpgﬁg;{%r chi ps

of the preseffMedi98dherEgverse hshe wofer 3¢ abongtshreetswdt arhial ars foohed hedhaf t er
grinding the nSe,, . er Wt ke the wafer Wthin. thereby the
br oken Iayer?g\%%sscb%?‘?%ﬁlftfé%%%ﬁuéi ng ?\ﬁgﬁ%ﬁ%w iﬁ‘df’ﬁ@ﬁz SGOIRERRGEY; and t he
wafer Wis dgvbdadGiimtie meduératifedidbpBSare fofmed on the¥ettsid6F fB &y fheavage.
Thus as presented, since the reverse of the wafer W which is ground to

make t he “waf ¥PngnhenitisetsiSom g alivetse seratdhintg thhebbersk of theayefer OV dlbver waf er W

i s renoved. - ~t.he ips_is inproved. Moreover, chipping at
the reverse %1 %{rﬁéetg ?8’% \E/\g g(tfntwgz‘élﬁgbgr affamaqrd pasy Cﬂftﬁbé@t{’é‘g ¥ (T8 ng

gener at ed bytide virgih iggdneeatatpingite WeWfBr NObPIHRKBAcdnBURN RO s& MRS disi ng the
cl eavage. In particular, if the wafer Wis processed as thin as 200um or

| ess by the 'ﬂéﬁ?k%?%ﬁﬁ%@l%ﬁﬂ%ess, many cracks and chi pping are generated

on the chips by c i full-cut) .the r. in the dicing
process. However ,ﬁg%l)gﬁtgg%%\#gl}r}r]\%dq&hihemﬁy &re 9\; Ry ‘85@%{“‘25}“ \é}i‘? ARl eavage
after rei@ovidgcrited ook e fhayelraleipcht Qreat, Whigh AFORYMSd 8 thd18bvsyer se, the
cracks and chlgpln on the chips can be effectively prevented. The present

embodi nent ufdse yafgstWMoliovesvepdhd sftsietsgS o ther éwerssef dlie water Wifaanndltieo r enove
t he broken | ' . the. broken |ayer may. he re d 20 by etching.
In the etchi%g{gre%@g/\é@ég{aﬁ%é 3Bg/é?l§%ln%ftk? #éve f rﬁﬁv\?@gﬁyd"l “@é@f‘]i on by a

chuck table l&gid rotated in the state where the reverse is turned up, and
the reverse of the wafer Wis etched by supplying etching liquid froma
nozzle to the revidr yiEvoroft e whover lpetivns cell Ithal. revpbm ot tie negdfer W

15 corresponding with the streets S are aligned form the reverse in the manner
presented below, and the grooves G are formed on the reverse of the wafer W
along the streets S in accordance with the results of the alignment.

As shown in Fig. 6, the wafer W is held to the chuck table 32 by suction
in a state where its reverse is turned up. The grooving process is performed on

20 the chuck table 32 by the diamond point cutter 30.

An alignment unit 34 for aligning the wafer W on the chuck table 32 is
disposed over the chuck table 32. The alignment unit 34 comprises an infrared
irradiating device 36, an infrared camera 38, an image processing unit 40, and a
monitor 42.

25 The infrared irradiating device 36 irradiates the top face (the reverse in
this case) of the wafer W, which is held at the chuck table 32, with infrared light.

At this point, the infrared light from the infrared irradiating device 36 penetrates

into the wafer W. The infrared camera 38 captures the infrared light that has




The present enbodi nent uses the scribing device or the dianond point 25
cutter 30 to formthe grooves G on the reverse of the wafer Wal ong the
streets S fornmed on the obverse of the wafer W however, a dicing device
may be used instead of the scribing device. As shown in Fig. 11, the dicing
device forns the grooves Gin the predeterm ned depth on the reverse of the
wafer Wby an 18 February 2004 9 extrenely thin outer ri pher bl ade
(dicing blade) 72 attached at the end of a spindle 70, ﬁﬁg ebruary2004s at a
hi gh speed. According to the above-descri bed enbodi nent, the scribing

devi ce achi eves a manufacturing proces® with a dry process and an

i nexpensive 5 nmachine. In the case-that the scribing cutter cannot

suf fici ent| yoegenemahfiddh® St rlﬁélﬂe '0@%%3 aif%e\’\)’\@ﬂ@rhayvblegrb%ij] c\f\é[%réo ves ar €

fornmed on the reverse of the wafer e di cing blrade
devi ce, and atverspdacearhtif wafee V& halHeawthg rimaye proaeBirgarmd uhgd)cwqwtﬁehe

scri bing cutter f the scribjn evi.ce, ereby the wafer W10 can be
clearly cleft Byt %é:aBﬁlléeéjkt?ynﬁ’eng%r&g§ar§F‘tae3r&/\H}‘%§lsp By Bsveapiurediprssent a

met hod of C|cﬁlat\hbﬁﬂoxi1f@>$ qpaf ?husWthé"Et?be?se@%‘hqggoﬁwrpesof et\bg PREERt
enbodi ment, the rubber roller 50 is pressed agal nst verse of the

waf er W and dbseried fdmabie revetse obbvewster B andhdxe\datz&ronh/\bf Hn:wevese obthaer
alternative %pwdc such s deﬁ“eb‘gpl n? S£| i tﬁ tugging the 1~ wafer sheet
46, to which ré?SpW 88 3 PP 3eadhaoPeTty shétie gataeWerispi ng
splits by pusigheWinchichalabecontth ahd ispRPQL RetiId Bf)metrﬂ&w; Fver seaf, {Qe war er

|

W In the present enbodi nent, cleaning of the wafer S not nentioned;
however, whéhamenshrGierquttay3@ hSeaOWa&ted aly bpdraveé pnttherqyese e seswafdr Ws

preferable 20, r W after being cleaned and dried. In
the present n%&d&ar?g%t%% the ? { PUETReRL S 2P FIRPEULN TPYESSRY 18I ng
process1( st emf&G3y,cotre§portR@kiiOhBsQERSS of eSfbvefsk, and the pi cking-up
process (step SS) while bel ng nounted on the wafer frane 44. However, the
waf er W As shown in Fig. 5, the grooves are formed on the wafer W while being
mounted on the wafer frame 44. The wafer frame 44 is a substantially
rectangular frame with a circular opening at the inner periphery, and a wafer
sheet 46 is adhered to the opening. The wafer sheet 46 is an adhesive plastic
sheet, and the wafer W is mounted on the wafer frame 44 by adhering the
obverse of the wafer W to the wafer sheet 46.

The protecting sheet 14 is adhered to the obverse of the wafer W through
the back grinding process (step S1) and the polishing process (step S2); hence,
the wafer W is mounted on the wafer frame 44 after separating the protecting
20  sheet 14 from the obverse of the wafer W,

Figs. 7(a), 7(b) and 7(c) show the mounting process of the wafer W. In
Fig. 7(a), the wafer W is first held by suction by the chuck table 48 with the

obverse turned up on which the protecting sheet 14 is adhered. Then, the

protecting sheet 14 is separated from the obverse of the wafer W. Then, as

o
n

shown in Fig. 7(b), the wafer sheet 46 that is adhered to the wafer frame 44 is
adhered to the obverse of the wafer W, Thereby, the wafer W is mounted on the
wafer frame 44, and the wafer W is released from the chuck table 48 and the

wafer frame 44 is collected as shown in Fig. 7(c).



may be processed w thout nmounting the wafer Won the wafer frame 44. In 25
ot her words, the wafer Wnay be processed through the scribing process,

br eaki ng process, and the picking-up process in the state where the
protecting sheet 14 is adhered to the obverse of the wafer W Like the
present enbodi nent, the wafer Wcan be easily handl ed by processing the
wafer W 18 February 2004 10 while nounting the wafer xy nth fer frame
44. As described herei nabove, in the nethod of manuf adf ﬁ%ﬁ‘g,afﬁ/?ed&

sem conductor chips of the present invention, the reverse of the wafer is
ground first and is polished or etched ereby the broken layer, which is
formed during 5 the back grinding, is renoved. Thus, the strength of the

chips is inprovedlIn fur stse raxa@plebyhediviiedings %n%f&{th\y%%ﬁ] iRy PLoken
| ayer into segarate Chlp@ usi ng .t he cl eavage, cracks and chips can be
ef fectively FEHucHEUNE WRARIPECHRE shaterisk fiod) throwbvase dfhat therewis no

intention tophimd ﬁl@%\fﬂf&vﬁnﬁf&{%et o%&ngg%gvgﬁgliﬁ‘ié C quclrﬁggasgi scl osed, but on

the contrary, the invention I'S"to FUNnk! Sabgiag nat e

const r uct i onsdizenell. equiovtet emids, il WigWiaDivR h&eSPbE e Q0L SEQRE,Pf the
i nvention as expressed in the appended cl ai ns. 18 Fé%?uag§§g§%ﬁ+§HAT IS

CLAI MED 15 AbYatlisawne s praisainsdeet idg thewhtcomthet §@of thipge(f)meaapr i si ng
the steps of: gripgj V. f er 0 as.to shape the wafer
(W in a predeter Wﬁg%r%ﬁgn%kyﬁééegf ?ﬁtwgs%hﬁsw%f\ég “El:f‘i %@ﬁ fORERC 8FPOARS obver se

of the waf er G( Whichraeertnting@ onbbe Rbers€85the el MQhd SR g&‘ées%t. ¢hing, a
broken | ayer forped on the of the wafer (W in the reverse grinding step;

f ormi ng gr oole V(@§h%ﬁ“&%éVﬁ@@éﬁ@émoﬂhﬁhélWéfgr A¥shownan piigd:tienid ned
varer (W a1 GRarTR B Poy ST GtE 8 e il e harEni s opeyse wher of
warer (W along the Street o (S mh At ameh) IEHERAE int iR, YRS coves
(G. wafger Wis divided into separate chips C by moving the rubber roller 40 over the
bottom face of the wafer W. In other words, when the bottom face of the wafer
W is pressed by the rubber roller 50 over the wafer sheet 46, splits develop along
the grooves G, which are previously formed, as shown in Fig. 9. and the wafer W
15 is divided into separate chips along the splits.
The wafer W is thus divided into separate chips by using cleavage.
Since the cleavage develops along a cleavage plane, which is determined by a
direction of the crystal axis of the wafer W, the wafer W is divided into chips
with smooth surfaces and also with less chipping.
20 . In the pick-up process (step S5), the chips C, C, ..., which are separated
in the breaking process, are collected from the wafer frame 44. At the
beginning of this process, the wafer sheet 46 is irradiated with ultraviolet light
from the reverse of the wafer frame 44. By the irradiation, the adhesive of the
wafer sheet 46, to which the chips C, C, ... are adhered, is hardened, and the
25 chips C can be separated from the wafer sheet 46. Then, as shown in Fig. 10,
the chips C are collected one after another by a suction pad 60, and the chips C
are rearranged on a tray (not shown). In this process, preferably, only the chips

C with good quality can be picked up and collected while the chips C are turned




2. A nethod for manufacturing sem conductor chips (C) conprising the steps
of: grinding a reverse of a wafer (W so as to shape the wafer (W in a
predeterm ned 15 thickness, the chips (C) being forned on an obverse of the
wafer (W; renoving, by at |east one of polishing and etching, a broken

| ayer fornmed on the reverse of the wafer (W in the reverse grindi ng step;
formng grooves (G on the reverse of the wafer r edet 1 ned
depth along streets (S) forned between the chips (C) Q%&%ﬂ? @r ing the
wafer (~V) along the grooves (G so as to separate the chips (C); wherein
the groove formng step conprises the step of grooving the reverse of the
wafer (W in the predeterm ned depth along the streets (S) with a dicing
bl ade to formetolgeergggigves (G. A nethod for nmanufactring sem conductor
chips (O, conprising the steps of: 25 grinding a reverse of a wafer (W so

as to shape the wAfeesqMEd iabow, me@emetmm'i e thdn FekRRTSthe tsB1 &IMdRSHE ©)  bei ng
formed on an obve ﬁ% of the wafer V% renovin by at |east one of

pol i shi ng and!&t hiigpressnhemRedimeny dhe f"dﬁﬁéded e praderr BY & palisotd taliier waf er
(W inther r ves Gk, 0 verse of the
B D e Rragt o £ R g dh

wafer (W in a predeterm ong s ?ee% 'veen t he

chips (Cp; abrdked mm n@utmes Yafred duviny taé @Ak bﬁﬂdﬁgoﬁ)s\/fe?n({\@j gRdage to
separate the gg«{ﬁé 18 February 2004 -12 wherein the groove form ng

step compri s& lssd(léléed BYto S@ae&/cmgs £h€. r-ebensiagdhe tlhevagaf eThaWis i n t he
pr eet of n it B0 LAY SEL DAL Whid 2 ShP8 DSl pderm b
cutter. 5 4. WArmretlbq@hﬁm foatHat At biokBg 15RNoE AP VR WERN Rsndeh, ¢RI i si ng
the steps of: grinding a reverse of a wafer (W so as to shape f he waf er
(W in a pr cHehethRintkg chips is improved. Moreover, chipping at the reverse of the
10 wafer W can be effectively prevented from being generated by dividing the
wafer W with no broken layer into chips using the cleavage.
In particular, if the wafer W is processed as thin as 200um or less by the
back grinding process, many cracks and chipping are generated on the chips by
completely cutting (full-cut) the wafer W in the dicing process. However, by
15 dividing the wafer W into chips using the cleavage after removing the broken
layer and forming the grooves on the reverse, the cracks and chipping on the
chips can be effectively prevented.
The present embodiment uses a method of polishing the reverse of the
wafer W to remove the broken layer; however, the broken layer may be removed
20 by etching. In the etching process, the obverse of the wafer W is held by
suction by a chuck table and rotated in the state where the reverse is turned up,
and the reverse of the wafer W is etched by supplying etching liquid from a
nozzle to the reverse of the wafer W (so-called-spin etching).
The present embodiment uses the scribing device or the diamond point
25 cutter 30 to form the grooves G on the reverse of the wafer W along the streets S
formed on the obverse of the wafer W; however, a dicing device may be used

instead of the scribing device. As shown in Fig. 11, the dicing device forms the

grooves G in the predetermined depth on the reverse of the wafer W by an



t hi ckness, the chips (C) being forned on an obverse of the wafer (W;
renovi ng, by at |east one of polishing and etching, a broken |ayer forned
on the reverse of the wafer (W in the reverse grinding step; 10 form ng
grooves (G on the reverse of the wafer (W in a predeterm ned depth al ong
streets (S) fornmed between the clops (C); and 15t cleaving the wafer (W
al ong the grooves (G so as to separate the chips (O; \M}@%rei n gr oove
form ng step conprises the steps of: aligning |ocati on8 riqry erse of
the wafer (W to correspond with the streets (S) on the obverse of the
wafer (y by irradiating the reverse of the waf er (W with [ight penetrating
into the wafer (W; and 20 r 6. '"': 7. 2~ formng the grooves (G in
accordance widxtremelveshid butef périsdeall boak 1g; . def.ined in
claim4, wherein_ the noovepf g):hm' ngglgthgglcfﬁltl%?(?ﬁ%e}h@oﬂn%%ﬁégggta@ﬁee"gt() it of
scrat chi ng t eIk, &} s rotates aathégh peyd.al ong the streets (S) with a

scribing cutter toA%CQHntl}e roogves C%% The met hod as defined in claimé4,
wherein the groove orrﬁl%gosﬁlgpa Uerdreiribegnpmpedimenhethst sgritoe gdodsd ng t he
reverse of t hehieadsern fafrutihe t ' along the streets (S
with a dicing bl ade th?lér mutlﬂoe %?ﬁ%éiefﬁ‘?‘é? %%ﬂggﬁf s A BSRPOTSH S n ((:I ;i m
4, Wnereig tWéaCQF’@ove formng step further conprises the steps of: grooving
the reverse of th fer in the predeterm ned depth along the streets
(S) with a dici ngq%}{\%’dgasf éﬁ/% i H’gg“r‘%b%@ﬂ@mfﬁamgr geversierthe shiing
bottons of t hesidyrthewaser(WBshuildw o W] t
/NN NI/ N s;%rS] ¢ N$4/r f\ﬁ’%s/hﬁk}”h Fﬁ)gzl/@g[\élsrg'/f%eﬁ% tfit reverse of the wafer W by
i : c?l Ti @\]u\l* I‘%‘I‘fﬁ’@gW@Q]Qfél}ecél]?ma]dwic?adridah]eabgab@]tg%%/{%ﬁlbﬁaix%lz&alx@“a] cal ca
caljca]ca]ca calca] cal.ca]calcal.calca]cal* 'a'
BIl1I" ""}xs n%‘%%ﬁ‘]ﬁdcg]%a{ﬁ‘lcé‘f‘ibéﬁ‘iﬁ‘]‘ 1 dhe agribang dpieq, culjereliyc tiiecwdicalWa] ca] ca]
cal ca] calj&kal e 1€ > Len | #vEHS! $OPSW B %/ +|----. ./ N
//LOO!LZ?ZZZ%S?XE?]? d?%?%fg?%g%]cgﬁkgfécg?k%@gg caa]r Sa] cal ca] %a? c/?a] ca] |ca] calcalc
al ca] cal cal ca] ca] bfewiccaboutwal caeabe af cilalzSARAER AN GG HNBEB<000
LLlrw “ .
: <Uk<<; ===} xg}HPSdirk]tﬁ'ecBieé%ﬂtc%ﬁll?:‘)éﬁ‘@%\‘]tcg]ecﬁlbéaﬂ éllet a]k &) prepesal] edinsa]tba] ca] cal ¢
2; gilgngg%cq?g%‘?qugig@E%ac&%gggsg%LGQ %%r:ﬁlze; obverse of the wafer W.

EXEi El EE} xsnt@VeYqicathenp af]n@fét‘]ecaiedm}isahda]am]&e%]ﬁah li&abpahgg;\hg%ga] caj ca]
caj ca] Cﬁﬂ\al—ca] & e(;e%]hcq] %?] ga]cyg]al&gatkca] ca] ca! EE HHI[1111JInJqJJIDK5L8L~LLMS
oo AR ) APl LA PO TP PoE R o Lo
a o N . ,
TTUAUBUSUWIU=XX| wr ] wr nhc)}‘ g]ucé]]?%a?ga]%gafec% e?aﬁ?@g%] 2t ecra?]vﬁra?j?gg]%%] calcalc
a) ca] ca] ca] c‘éi]’ﬁ?a}’%a] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca, @i K-10% & () -
10% & ()-f 10% & ()a@ o0 eanin _ _ |
10% & () - sLf 10% & (V' PIOSE%embodimgny gleaningpof Ahe waten Whisgngt) mesitiorb0o@ () - | 3+
%10%& () -!\"hohdSki & thh ' Rl a .
! 10%t(&') ) - uV7! Flt(,)%ige?; - 98‘91@5%?}1 %}ge-‘gasfelbgy&p%‘i”.‘"%857&"85935%%&‘Sfﬁ?ff’rable
10tt! 5*8% tt&-t)(a)'lspart the wafer W after being cleaned and dried.
Z, W3uV7! f %4 09&' (I?n't I f 94 0Y%&' %é-.! I -f940% - &'y\;) SITFodO%R ()-!!1fod0uk ()-!!1fod
09& ()-!,-./@xY: I'10oRFPYM Fmbpdigient, theyygfey Y isipragpsged through tgoribjng 10 10
process (step S3), the breaking process (step S4), and the picking-up process
(step S5) while being mounted on the wafer frame 44. However, the wafer W

may be processed without mounting the wafer W on the wafer frame 44. In
25  other words, the wafer W may be processed through the scribing process,
breaking process, and the picking-up process in the state where the protecting
sheet 14 is adhered to the obverse of the wafer W. Like the present

embodiment, the wafer W can be easily handled by processing the wafer W
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Ya0%BcB& () sem%d()g tcgr) ChlpSS {&tgemsent invention, the reverse of the wafer is ground
first and is polished or etched whereby the broken layer, which is formed during
5  the back grinding, is removed. Thus, the strength of the chips is improved.
Furthermore, by dividing the wafer W with no broken layer into separate chips
using the cleavage, cracks and chips can be effectively reduced.
It should be understood, however, that there is no intention to limit the
invention to the specific forms disclosed, but on the contrary, the invention is to

10 cover all modifications, alternate constructions and equivalents falling within the

spirit and scope of the invention as expressed in the appended claims.
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EUEVEVEXEI :El ﬁﬁ@&eé@lg chips (C) being tormed on an obverse of the wafer (W);

removing, by at least one of polishing and etching, a broken layer formed on the

reverse of the water (W) in the reverse grinding step;
forming grooves (G) on the reverse of the wafer (W) in a predetermined depth
along streets (S) formed between the chips (C); and
10 cleaving the wafer (W) along the grooves (G) so as to separate the chips (C);
wherein the groove forming step comprises the step of scratching the reverse of the
wafer (W) along the streets (S) with a scribing cutter to form the grooves (G).
2. A method for manufacturing semiconductor chips (C) comprising the steps of:
grinding a reverse of a wafer (W) so as to shape the wafer (W) in a predetermined
15 {thickness, the chips (C) being formed on an obverse of the water (W);
removing, by at least one of polishing and etching, a broken layer formed on the
reverse of the wafer (W) in the reverse grinding step;
forming grooves (G) on the reverse of the wafer (W) in a predetermined depth
along streets (S) formed between the chips (C); and
20 cleaving the wafer (W) along the grooves (G) so as to separate the chips (C);
wherein the groove forming step comprises the step of grooving the reverse of the
wafer (W) in the predetermined depth along the streets (S) with a dicing blade to form the
grooves (QG).
3. A method for manufacturing semiconductor chips (C),comprising the steps of:
25 grinding a reverse ot a wafer (W) so as to shape the wafer (W) in a predetermined
thickness, the chips (C) being formed on an obverse of the wafer (W);
removing, by at least one of polishing and etching, a broken layer formed on the

reverse of the wafer (W) in the reverse grinding step;

forming grooves (G) on the reverse of the wafer (W) in a predetermined depth
30 1 along streets (S) formed between the chips (C); and

cleaving the wafer (W) along the grooves (G) so as to separate the chips (C);
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|< ifth(C%)llE% GH G &i%ﬁ%@%Wkan the 1\ev sCe d%ﬁ‘ télﬁlvjlaﬁr rT(nW) in a predetermined depth
1alono streets (S) formed between the chxps (C); and
E cleaving the wafer (W) along the grooves (G) so as to separate the chips (C);
;’ wherein the groove forming step comprises the steps of:
;5 aligning locations of the reverse of the wafer (W) to correspond with the streets (S)
15 | on the obverse of the wafer (W) by irradiating the reverse of the wafer (W) with light
f penetrating into the wafer (W); and

forming the grooves (G) in accordance with a result of the aligning step.

' 5. The method as defined in claim 4, wherein the groove forming step further

comprises the step of scratching the reverse of the wafer (W) along the streets (S)
20 with a scribing cutter to form the grooves (G).

6. The method as defined in claim 4, wherein the groove forming step further
‘ comprises the step ot grooving the reverse of the wafer (W) in the predetermined
depth along the streets (S) with a dicing blade to form the grooves (G).

T The method as defined in claim 4, wherein the groove forming step further

[N
wn

comprises the steps of:
grooving the reverse of the wafer (W) in the predetermined depth along the streets

(S) with a dicing blade to form the grooves (G); and

then scratching bottoms of the grooves (G) with a scribing cutter.




