; QRe3eWAW><""6RT+018 February 2004 1 METHOD FOR MANUFACTURI NG SEM CONDUCTOR
CH PS The present invention relates to a nethod for manufacturing

sem conductor chips, particularly with extrenmely thin chips which are as
thin as 200, umor |less. Description of Related Art In manufacturing process
of sem conductor chips, many sem conductor 10 chips are fornmed on the
obverse of a wafer such as a silicon wafer by processi the wa by a
predet erm ned manner, and the wafer is then diced\Mttigygﬁ%@ﬂbﬁﬁgthine

al ong streets, which are fornmed between the chips, to separate the chips.
Because of the increased nunber of smart cards, cellular phones and | aptop
personal conputers, the semi conductor chips that are assenbled into 15
smal | devi ces have been required to be light-weighted and small-sized. In

vi ew of such requirenents, ' i obverse of the
waf er, the reverse of the m%%?qg%mmw&m&ﬁon apparatus so
as to nmake the wafer thin, andSEMIG(RNU@t?fOilf ﬁﬁg to separate chips by
the dicing machine. In this dicing, the dicing machi'ne perforns a full-cut
(a processing 20 nethod for conpletely cutting and dividing the wafer) for
the wafer along the streets so as to separate the chi ps. However, a broken
| ayer (al so called a spoil edd ayer ooy ) $arRgeq L)OI\ILS formed on the

reverse of the wafer during theTeverse face-grrathg,—and t he broken | ayer
causes breakage of the extrenely thin wafer with the thickness of 18

February 2004 2_200um or less in the process afterwards. Moreover, when
conpletely cutthé&—&lﬁ@—’@%@@%ly thin wafer by the full-cut with the dicing

machi ne, magy inferi chi a 2ner d due to_chippi (crack) on the
reverse of the waf ermeThéle%?“esgerﬁtegﬁér}hve%?‘ﬁ%Sn Ras? b an BPOHEBUfaHPU\VIPéW of

the above- descrseivéubndiciotetiippastouladfhillasx el f fifd BhiBF Wiidiear0 Yiifl,on Of
the nmet hod of manufacturing the sem conductor chips by which extrenely thin
sem conduct or clephgl%d@FSbe manuf act ured w t hout generating cracks or
chipping. In order to achieve the above-descri bed objects, the present
invention is 10 directed to a nethod for manufacturing sem conductor chips,
conpri si ng the Esefsigafof RpldtaARY a reverse of a wafer so as to shape the
wafer in a predeterm ned thickness, the chips being formed on an obverse of
the wafer; processi nfy mantagturingprpcesnof s¢misondustirndipsn thaay ceimichndh&rer
reverse of 14 he, er..formed on the reverse

k | .
of the wafer i nx\?ﬁglregir%%?%%ﬁ]f?%g? r\ég ;Ofl?o%ﬁqrﬁgdbg%%ﬁg%o‘bwagﬁgy BFRFEPSIRE of t he

waf er in a pretetesfor hpd plejtdmidedngartiet, @@t $hd WERES ek WRed ‘r{]it},eaﬁl}k%z; and
cl eavi ng the waf e}\g’iaglﬂ%gg the grooves so as to separate the chips. ordi ng

to the present i streqts, dhich 3g formpd bsevesn the ehupse ko separatethe chiper se of

whi ch many chips ar gef kg, thd hape the wafer with 20 a

predet er ni ned t hi ckness. Theﬂrll% sirtl éeég%\?lgﬁlgglagf ts?’ﬁrg %E‘fserceﬁglab(gﬁp%q%e@dor

etched so thatlapiee berskreh competersatthe heinscohdudied ciilips ithd i easbafiie ih@adi Ng i s

renmoved. I\BXt,d%lfﬁélﬁse ﬁrg for rred.og %Tge .obverse of the wafer in a

predet er nined dept i ArSRgY%sPrastwired ohe lighirtrighted prd emalpsizedi nal |y, t he

waf er is cleaved al ingietwhsr QER SreMen@S i Vi i separ at e. chi ps.

By polishing or etching the ZS%r%vgr sré ’o?ﬁe?ggﬁnﬁgé\é¢ed§ﬁP§e§ﬁ @-hee YACK 0Sri ndi ng

so as tg rfm\éget“ﬁéefbﬁhw%rﬂea;féhedwﬁen%grgmgbyga pllagaor(t)zzﬁl\z]m g&ﬂaﬁ\ﬂhs’lg) asLtBe

strength of t r . ebrua Jor eover, by

di vi di ng t he m?ﬁih?ra%d%& [, aRd g“ﬁP%WéFFrll%lglé?é Y%S%Pé%?ﬁ/@apshxwes@eagate

chi ps by usi ngmadine| davhigelicing, abK ficid mabhiRRbEGoREs 1 REI-LEVE inbhe

waf er are @ffec%#hvgl(ﬁ%;r reduced.gS_The@nfggt l.,ll‘.el o? this | E@}a%ﬁ @n‘?g%eggl\ll\lél | as

ot her obj &0t s BHO% dRrsRmRIeis!y stirmand dividing theewplen)i fioe dhd wafenaldmgl thewi ng

wi th referenceyls C ' rawi ngs, in which like reference

characters desitgng%gg% ﬁ)es‘égg'iﬂr%%(%&gi;éjm | ar parts throughout the figures and

wherein: Fig. 1 is Bowéencharmkershowi @Boaan&t HesbiRh 140 '

sem conduct or .1Q chi,ps according to (an enmbodi %\?ﬁt odf%t Eggg%fgé%gnzgla?’enr?/enti on;

Fig. 2 is an é§<8?r§}‘?3t%‘r S??e\}’?\é"\ﬁeo‘?f the peade dyringdthe geversodessgriiding, dadithe a

perspective VipskenavérNgua ' ich is adhered to the obverse
_@Wr u sWr@atkggé bpglesel}ﬁgﬁlFlv)\fghgxoYvFéﬁlwd@ %F 6@@%‘!@,55 of

of a wafer; Fig. 4 is an explanatory view 0O




15 Fig. 5 is an explanatory view of a dicing process; Fig. 6 is another
expl anatory view of the dicing process; Fig. 7 is an explanatory view of a
breaki ng process; Fig: 8 is another explanatory view of the breaking
process; Fig. 9 is an explanatory view of a pick-up process; and 20 Fig. 10
is an explanatory view of a scribing process. Fig. 1 is a flowhart of a
nmet hod of manufacturing sem conductor chips of the pr on
shown in Fig. 1, a wafer Won the obverse of which naﬁ@ﬁg%”%@¥§¥gMTorned
is processed and divided to separate chips through 18 February 2004 4 a
reverse (back face) grinding process (step S1), a polishing process (step
S~), a dicing process (step S3), a breakind process (step S4), and a
pi ck-up process (step SS). In the back grinding process (step S1), the
reverse of the Y Chl forned is
980,5h oY eQNin! e procBR e?@ax%g ‘é\gf ?%)I gﬁnel-éeg A[ép %ﬁg .

ground so that the wafer Whas" a pre et ermn W Fi g,

2, in the back gmemhen@lypt’rmc%&,r biyhthe dlli-eutseitiothet dieinpahfhind/ lahe ifRE6r ON
whi ch t he chi ps el d by suction by a chuck table 10 and is

are formadz?
rotated, then tRYP}ZFeRE fjdluﬁé’ %Pfé?g(ﬂ'i*@)@ﬁ&?ﬂdvﬁﬁ g syatey. a rot ating
grinding wheel 12 against the reverse of the 10 rotating wafer WAs shown
in Fig. 3, a protecting sheet 14 is adhered to the obverse of the wafer
during the processes in order ., which are forned
on the obverse of the wafer WT y, UT e protected from
stai ns and damages caused by hol ding the obver se of the wafer Wby suction
by the 15 chluck tabl ¢nhefre t reverse
of the wafer Wis polis e(sjénzéﬁv{éﬁ%(%}f)gds%b He\% 8§§V%\%%ﬁhf§§g Vgr%gglbeﬁ t he
reverse of the Gecugistantehar any lase abaitk @]eandthmg prow|sioge oy ethe AgetlfJHOVST | N

Fig. 4, in the oI| n ocess, .the qhverse of the wafer Wis held by
suction by a ch f?cgﬁ”ggg’@ Sﬁﬂlﬂfqnguqﬁxt‘%l 6}’ Phish extremgly thixy saeisorstuctare

waf er Wis pol i giectahbe RidisBichfe PwlRbA 6 against the
waf er Wwhil e sulri)%l ;I ns sl urrcy ez4 fromtggﬁ'ér%%tﬂ‘%d&%ﬁ%gcpﬁﬁm%r everse of the

rotating wafer W Tha audéreto aphiese frrobesedescrihed bijets] ths lpresgniineemm isn t he
state Wnerei thedn%rot ectl r}%ﬁsraeﬁ 14 |fs adhered to. the obverse of the wafer
Win order o pro 16108 Ty5Ro I jganutagturing Se”&‘r‘?"‘?%‘%t)‘i}’é?sséoﬁlﬂ’“ﬁﬁé thefer W

In the dicing prepeest goidis DB hevedeO0Y O waterd s&' RIS esrh ﬂ P ﬁrg
formed on the obverse of the wafer Walong streets S, are torned

bet ween t he chifsdetsrmned. thicknesss tswehipn being Sorns:daend a6, obwnrst hf tHe ovafey;

process, cutti 0 gr.e9 orned t he wafer W
along the stre Oce %%iggtgﬁsggﬁeegﬁp(g Wgoqﬂﬁeer‘éﬁ&gr ﬁbehré"lyﬁliseﬁ eWelgr 89 ng

bl ade) 32 whi (ab tm seradveas betted (Ilaytahﬁ)rﬁiad oafthé r@@ts@dif&h@@«afe@tlﬁtﬂ?ed%ﬁﬁdlﬁgehl gh
speed. gort e cutting grooves Gin the predeterm ned depth

f or med aI 0 tﬁE@Ps QTHURS 2L0qKet 198 the bivpRse tofIthe avaferdinng prevstanmined dagth As
shown in Fig. ﬁlonyéﬁ'eé’@%(ﬁfneuvb'et%vegﬁ%eaﬁﬁda%&laﬁmpge{h gval?orua%neg the gro%ves

S0 as to separate the chips.

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  a predetermined 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 obverse 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.




wafer frame 34, and a wafer sheet 36 is adhered to the inner periphery of
the wafer frame 34. The wafer sheet 36 is an adhesive plastic sheet, and
the wafer Wis nounted on the wafer frane 34 by adhering the reverse of the
wafer Wto the wafer sheet 36. 10 The protecting sheet 14 is adhered to the
obverse of the wafer Wthrough the back grinding process (step S 1) and

t he polishing process (step S2); hence, the process tg,for tting
grooves Gis perforned after separating the protectinSBJ%%£¥éﬁi? romt he
obverse of the wafer W In the breaking process (step S4), the wafer Wis
cleft along the cutting 15 grooves G which are fornmed on the obverse of
the wafer Win the dicing process, so as t68 divide the wafer Winto
separate chips C, C, ... As shown in Fig. ?, in the breaking process, a

rubber roller 40y] e . agali he_rever.se of the fer W which is
hel d in the waf g‘flb%}) ggr{’eﬁgggj@%g tﬁiéva\%\%ﬁé?n ‘é’ g’leet%Wged‘ i,‘\i??rolss’éﬁ’é‘?’%ﬁ &1 hi ps
C by noving the sepeoixerchipsldyeisidOthevidéavhfee cykeand\ehibBinetdteh F @Sthe WHEN
the reverse of th? wafer. Wis pressed b%/tet he rurtl)berleglI’I er z%%esplcﬁtge

devel op al ong t &R ¢ piagFtiyelydedisceds which are previously formed, as shown
in Fig. 8 and the wafer Wis divided into separate chips along the splits.
In short, the wafer Wis divided into separate chi ps by using cl eavage.
Si nce the cl eavage devel op C i.ch.is determ ned 25
by a direction of the crystal a \ afer Wis divided
into chips with snooth surfaces and also with I ess chipping. In the pick-up
process (step SS), t i thier ; . i are separated i,n the breaking
process, are col |l ect ggeﬂaﬁétoﬁethgmialp‘é?m]fop}é@née%g. gsAf’élf:ﬁgBJethSanlge?) V38122004 6
begi nni ng of t htherqef,oeidkks expizinediiretheshBewving6witls rdfereach &t @ a%érﬁpanving
ultraviolet |ight f.romthﬁ. ﬁ ersg of the wafer frane 34. By the -
irradi ation. th&2RYHSsiENS & ¢ chatacters sigsignale e simet dresimblapparG, C,
are adheredghr@@hb@rtg@ﬁg s anfwhhginchi ps C can be separated fromthe
waf er sheet 36. Then, as shown in Fig. 9, the 5 chips C are collected one
after another by a shigt il dha flewchat skowing henathodsf Mamifactudag caARERdRora t ray
(not shown);n I nt:hi s process, only. the chips C with good quality are picked
up and col 110ct e%ﬁl%lsacﬁgrg%t%'a e%’(?é‘é‘,]e“it ﬂfﬁhﬁérﬁﬁqt%@n&f)ﬂ;nﬁnuf acturing the
sem conduct or chi ps Bk, 2 hanixeka j : e of the wafer W
is polished after 10 gri ndi nggt hgbpg‘\v}g??éa??a%%%%m%@ég%to make the wafer
Wthin, thereby the BBokén pergractivewieshshowidgma pedeating ishegt twigctbacldhereindi ng,
i s renoved, an e r i.$..divided into separate chips C, C, ... by
usi ng the cl ea\cltgtéﬁe}()&%ﬂsgogguﬁr?eer%nt ed, since the reverse of the wafer W
which is ground to nEifst ishe explagatoM/ bk Bf a bSlidMd HBedsSO that the broken
| ayer of the wafer \é\{'is renoved, the 15 strength of the chips is inproved.
Mor eover, & i ppi ng dti8t i ap e¥RlaBYoRyTviewef adicing ppeesst be ef fect i vel y
prevent ed from bei ng; I LV he, wafer Ww th no broken | ayer
into chips using thgl%'le@g\?g%@% %‘?ﬁ"ag’?ré |{élt@j%a°&,th€i &wﬁé’"@ﬁﬁfser Wis processed
as thin as 200pm or Higskisby explendiaylview bhalbregkipg peress; nany cracks and
chi pping are genera:fed on thE chi% by 20 caonpletely cutting (full-cut) the
wafer Win the dici ngegrioaRuBer aipiangtary vigyy ofithe Ripaking precessf er Winto chi ps

usi ng the cl eavage g @ j 1 cracks and chi ppi ng
on the chips can be (la %g??gﬁmi}%%}}gﬁéﬁ&&%gﬁéﬁ%gﬁ?S%nbodi ment uses a
met hod of an i shi ng Figid Origarcexptamafory hieweffascrivingprospve t he broken | ayer;
however, the broken |ayer may be renoved 25 by etching. In the etching
process, the obverse of the wafer Wis held by suction by a chuck table and
rotated, and the rexerse o e wafer Wis etched by supplying etching
liquid froma noz reirederd el et ERAER FNMBODIMENT n
etching). 18 February 2004 7 The present enbodi ment uses the extrenely

thin outer peripher l. h¢clLng bl ade 2 to. formthe cutting grooves G
along the streets S%ghqtlggq]vé\% é‘%ﬁ\f# ah‘Ba@Q/%P?"E‘HE@FﬁuﬂpﬁéerHWP%twll%ﬁl so be
used. As shownof theFprgsent GuvegtionVeas sHowi e PEEdetLhai-nal h fgr med by
scrat chi ng thewgpcéer se of the wafer Walon §he streeets (%le\?\n{et%lﬁ%?sgigrmnd

point cutter 6

Aeenytchinsare farmed,i inprosessed and divided to separate chips through




generated inside the wafer Wby the concentrated stress, so that the wafer
Wcan be easily cleft. This scribing device achi eves a manufacturing
process with a dry process and an inexpensive nmachine. In types of wafers W
wWith streets on which test patterns and so forth are 10 partially forned,
the cutter of the scribing device cannot sufficiently generate the strain

i nside the portions where the test patterns are forne n he waf er
W cannot be well-cleft. In order to solve this probl eﬁ? F;%rpgﬁ&\t/?o r400ves are
formed on the surface of the streets by the dicing blade of the dicing
device, and the bottom of the shall ow grooves are scratched with the
scribing cutter of the 15 scribing device, 4whereby the wafer Wcan be
clearly cleft by the breaking process afterwards. Mreover, to present a
met hod of cl eaviangvdrtebuat e i i (PO resent -

enbodi nent, the rubb%re( roll g?) Il(l)rﬂfugg %I?ggég%gpaggjl %?tolll?l?{égﬁéd\?cgr&ségtgfs‘t)h%

waf er Wand is Aisingipogess (step SHyertsenkafs ploeessabiep S4)Havdu efick-39 ppbdes
alternative net Qéjs 5éuch as devel oping splits by tugging the wafer sheet
36, to which th \Ba§ I Wis adhered, in side directions, or devel opi ng
splits by pushing chipthe®asiperiadih t f f o he waf er
W In the present enbodi rr_ent;g cl e%gfc%ggo(?t%?ﬁéi\?\g% Iée}r@gﬁ%?g%%z\?a%{e& P%ﬁ}éed;
however, when t PliFESoMt Whigh trmanyvelfips arvfbrmedesrgrotied g dme sises/afer tWitks a

preferable 25 t . wafer Wafter hein | eaned and dried. As
descri bed her ei Qrg%%t%?mlgnh}l#@g%t ASFPgH D ﬁ%ﬁlﬁ‘ ?rci”h‘?‘? %@Cl‘f gndiggPrasathu theor
chi ps of the present dfnthentvifenw {(ihe faey 6x Sehig tﬂeh@niﬁ‘@fifacrf]drﬁxe@)r RUId fb'éfSt

and is polished or. etched whereby the broken |ayer, which s Tormed during
18 February 200%CBoR RE apeinick dabledOragd i sotatedpthenl theTtaysrse tdfahs twaderg@hisof t he

ayer i nto Separars o RETR firoliial Sl lE s, L et eyei e
ef fecti vel y0r edoeaeidg wlafersioul d be under st ood, however, that there is no

intention to limt the 5 invention to the specific forns disclosed, but on
the contrary, the i rfYesfoveminifEgtd agaeteetingisheetddiis admrédiosthe abtasaat the

et o0 S /4 B L, RS

i nvention as expresse e appen al s,

CLAIMED IS: 1. oA thevhetsd of theawaiéraét uThegbsehd cKIPS aCdre Hrétbdtds frof) stains
conprising the s s of: 10 é{ gmndi ng a reverse of a wafer (W so as to
shape t he vvaferan% mages,cayseeiBy bpidingathe ohvercn o€ she waker Mibyssuctbn pybibe ng
fornmed on an okyessabefiot he wafer (W,; processing, by at |east one of
polishing and etching, the reverse of the wafer (W so as to renove a
broken | ayer formed Inthe prdishing groesofstepl82) vwhé egvetsdofithe whRer W igbiRgest ep;
form ng groovegog% nl}hg obverse.of the wafer (W in a predeterm ned
depth al ong st redt a((g)gj ef s dViER informedhen theirpeerseyf tha wafer W during the

back grinding, is removed. As shown in Fig. 4, in the polishing process, the
obverse of the wafer W is held by suction by a chuck table 20 and is rotated, then
20  the reverse of the wafer W is polished by pressing a rotating polishing pad 26
against the wafer W while supplying slurry 24 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
25 the chips C, C, ... on the obverse of the wafer W.
In the dicing process (step S3), grooves in a predetermined depth are

formed on the obverse of the wafer W along streets S, which are formed between

the chips C, C, ... As shown in Figs. 5 and 6, in the dicing process, cutting




| eavi ng t he wafer along the grooves (G so as to separate the chips
?C); anrei n the gr(()\(;\z/e form ng step conprises the stfap Oftﬁmo;“rggtgh((aS)
obverse of the wafer (W in the predeterm ned depth a oggf e s gets (5)
wi'th a dicing blade to formthe grooves (Q. 2. A met ho _ord_rranu reversg
sem conductor chips (C), conprising the steps of: 20 25 grin |dng ackness
of a wafer (W so as to shape the wafer (W in a predq%%engrgéarg@éi X b’
the chips (C) being formed on an obverse of the wafer O go a>s/
at | east one of polishing and etching, the reverse of the wafer '(Wthe

to renove a broken | ayer fornmed on the reverse of the waferf(V\) in the
grinding step; form ng grooves (G on the dbverse of tEe Wﬁ er E\c/g na
predet erm ned depth along streets (S) fornmed between the ¢ I'PS (O and
cl eaving the wakgjoved\s @t 35Enddéh e ARMESW g’)mgﬂ}eaﬁre% §%9f%§1aeéfr5{néﬁl f%n Phe
(©); wherein the groove formng step conprise __he step of s tn
obverse of the Qufeper{phpradblde (ditieg bladepdz vgﬁ)ht Wafttﬁc}&g:ﬁitﬂce?ﬁgg)cfﬁg?h?ﬁ o
(O compri oi ng ® Fibied dta BEPTBHE n Shprh ol atimpres Gar e rrvyeserin Lo
shape the waf er ddpty aderfoRndar 26kt BE RireR€lS Fthbhi &y‘ﬁir}ﬁétélg difigi %ﬂh@?aée%&(g?l ng
formed on an obverse of the wafer (W; processing) y at Teas b 004 -
pol i shing and et chi n§$ shewn ineliigr 8 ethewafereWiiapercefsafl verle beify mebhitd@bLY o

% r. forme t.he reverse of the wafer (W in
t9 f\\eaZr |t (rjldir ﬁgm steyggf;ep?%glr%ﬁnsnigaaé?c?o\yg%r (S%e?gﬁ g ﬁéﬁ%sf}'éq e igpey HfEIRhﬁerﬁf_( they dl g a
predetermi ned deglehfrainersy. sThe aagersBet 36BN aDREWE S astiP SRR zﬁa% tfx%vafar.” .
cl eavi ng the er (W al Onf%f?t he grooves (G so as to separate ec |ph
(O ; wherein %@W@edm riepfent fsame dénby iadheringhthe stveps affthe ga@eWng t he
obvér se of the pafer. (W 5p the predeterm ned depth along the streets (S) f
with a dicing bl ai@ to formthe grooves (G ; and then scratching bottons o

( L ) [ Nd/ N
7 G oLl R LA b WL e DELMBMALIN
] Cé] th] cal cal C‘%%’g Q,kgfé"d]al]gcaﬂoé%ﬂsdéffﬁ ¢ & ecpolishing process (step S2); hence,

' ! I . calca] cal.ca] cal ca] ca] ca] ca] ca] cal c
21 cal cal cal ca] o3 BAyEy) R EH B CRRE R ECIE R SRSRAEAIR Sobacrayps or e+
+++H, ,, 7- | - Z-\ prot@ting3het drifrbrz {he wb} €ered 68the alaglwal ca] ca] ca] ca] ca] ca] ca] f:a]
cal cé] ca] ca] ca]ca]ca] ca ca%l%aica] cal ca] cal ca] ca] ca‘lyc.a] cal 3/111 K011112~22! 3n
333E444b5s5u556P666%l7’7hF]7 SHENE PFASEISVEIER] R thewefer] alp@éqft:alpcgpmqmm}g:z]_ calc

a] al cal 88:..1; 4,
oSS0 78 Got T SR mhe e g & LN T I Gl arectal
a] ca] ca] ca] ca] tapet] Guide Ajecwifen Ve e sdpaedcalipaica) ca] owlshoawe 3 Fp @[ 10%

. AN 0 " () - % U& ()-sS10% U&' ()-Y 10
%. 8::5)’\/13&)0& )tgx)ee)l(kipé )Qécgcé‘stl,Jgé beesrgrojﬂ%r% 18 (p)ressed against tS'x?e reverse of the

. ' ' - 0,
| SHI0WNK! () - OHSIELORS Whiok! i helg g LAY Bk ORFHAMAIGE () 104D, H0%Y
() - %x& ()- uv4 !aF$10%mUnU& ()--#1~ 10%
U& ()-k& 109%x& ()- uV 7
, separate chips C by moving the rubber roller 40 over the wafer W. In other
20 words, when the reverse of the wafer W is pressed by the rubber roller 40, splits
develop along the cutting grooves G, which are previously formed, as shown in
Fig. 8, and the wafer W is divided into separate chips along the splits. In short,
the wafer W is divided into separate chips by using cleavage.
Since the cleavage develops along a cleavage plane, which is determined
25 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.

In the pick-up process (step S5), the chips C, C, ..., which are separated

in the breaking process, are collected from the wafer frame 34. At the




U& ()-3s10% U& ()-Z10% U& ()- 10UU 10UU 10UU! $#10%JU& ()-g F 60 wU®d4
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#1; FS100UUE () - - # _
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&10%| & ()-109%| & ()-3 10%| & ()-1 LG 10%| & ()-1 109 ‘? L 004
10%| !&' (§2:sVdE|74 lyYz  F(10%| & ()- F(10%b& ()- &y@og 0’2&!3@ 200 o
$1004] & ()- Y #1091 & ()-3 1 10%}| & ()-V parsxmC ' 1yYsZ109%& () - Y|S
104] 3 yBS10% & ()-3 610%) & ()- 5100 & ()-. 10%| & ()-' 2}dEMDC !y
1092& ()-3 S109%Z&' ()-Y 109%Z& ()-|
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15

20

25

beginning of this process, the wafer sheet 36 is irradiated with ultraviolet light
from the reverse of the wafer frame 34. By the irradiation. the adhesive of the
wafer sheet 36, to which the chips C, C, ... are adhered, is hardened, and the
chips C can be separated from the wafer sheet 36. Then, as shown in Fig. 9, the
chips C are collected one after another by a suction pad 50, and the chips C are
rearranged on a tray (not shown). In this process, only the chips C with good
quality are picked up and collected.

As described above, in the method of manufacturing the semiconductor
chips of the present embodiment, the reverse of the wafer W is polished after
grinding the reverse of the wafer W to make the wafer W thin, thereby the
broken layer, which is formed during the back grinding, is removed, and the
wafer W is divided into separate chips C, C, ... by using the cleavage. Thus as
presented, since the reverse of the wafer W, which is ground to make the wafer
W thin, is polished so that the broken layer of the wafer W is removed, the
strength of the chips is improved. Moreover, chipping at the reverse of the
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
dividing the wafer W into chips using the cleavage after removing the broken
layer, 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
by etching. In the etching process, the obverse of the wafer W is held by
suction by a chuck table and rotated, 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).

104
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The present embodiment uses the extremely thin outer peripheral blade

(dicing blade) 32 to form the cutting grooves G along the streets S on the wafer
W; however, a scribing device may also be used. As shown in Fig. 10. grooves
in the predetermined depth are formed by scratching the obverse of the wafer W

5 along the streets S with a diamond point cutter 60, and at the same time strain is
generated inside the wafer W by the concentrated stress, so that the wafer W can
be easily cleft. This scribing device achieves a manufacturing process with a
dry process and an inexpensive machine.

In types of wafers W with streets on which test patterns and so forth are

10 partially formed, the cutter of the scribing device cannot sufficiently generate the
strain inside the portions where the test patterns are formed, and thus the wafer
W cannot be well-cleft. In order to solve this problem, shallow grooves are
formed on the surface of the streets by the dicing blade of the dicing device, and
the bottom of the shallow grooves are scratched with the scribing cutter of the

15 scribing device, whereby the wafer W can be clearly cleft by the breaking
process afterwards.

Moreover, to present a method of cleaving the wafer W into separate
chips in the present embodiment, the rubber roller 50 is pressed against the
reverse of the wafer W and is moved over the reverse of the wafer W. However,

20 other alternative methods such as developing splits by tugging the wafer sheet 36,
to which the wafer W is adhered, in side directions, or developing splits by
pushing chips C one after another from the reverse of the wafer W,

In the present embodiment, cleaning of the wafer W is not mentioned;

however, when transporting the wafer W between the processes, it is preferable
25 to transport the wafer W after being cleaned and dried.

As described hereinabove, in the method of manufacturing the

semiconductor chips of the present invention, the reverse of the wafer is ground

first and is polished or etched whereby the broken layer, which is formed during
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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

5  invention to the specific forms disclosed, but on the contrary, the invention is to

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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WHAT IS CLAIMED [S:

1. A method for manutacturing semiconductor chips (C), comprising the steps of:
grinding a reverse of a wafer (W) so as to shape the wafer (W) in a predetermined

5 thickness, the chips (C) being formed on an obverse of the wafer (W);

processing, by at least one of polishing and etching, the reverse of the water (W) so

as to remove a broken layer formed on the reverse of the wafer (W) in the grinding

step;

forming grooves (G) on the obverse of the wafer (W) in a predetermined depth

10 along streets (S) formed between the chips (C); and

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 obverse of the

wafer (W) in the predetermined depth along the streets (S) with a dicing blade to

form the grooves (G).

2. A method for manuficturing semiconductor chips (C), comprising the steps of:
grinding a reverse of a wafer (W) so as to shape the wafer (W) in a predetermined
thickness, the chips (C) being tormed on an obverse of the wafer (W);
processing, by at least one of polishing and etching, the reverse of the wafer (W) so

20 as to remove a broken layer formed on the reverse of the wafer (W) in the grinding

step;

forming grooves (G) on the obverse of the wafer (W) in a predetermined depth

along streets (S) formed between the chips (C); and

cleaving the wafer (W) along the grooves (G) so as to separate the chips (C):

25 wherein the groove forming step comprises the step of scratching the obverse of the

wafer (W) along the streets (S) with a scribing cutter to form the grooves (G).

A method for manufacturing semiconductor chips (C), comprising the steps of:

Gl

grinding a reverse of a water (W) so as to shape the wafer (W) in a predetermined

30 thickness. the chips (C) being formed on an obverse of the wafer (W);

processing. by at least one of polishing and etching, the reverse of the wafer (W) so
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step;

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

S cleaving the wafer (W) along the grooves (G) so as to separate the chips (C);
wherein the groove forming step comprises the steps of:

grooving the obverse of the water (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.




