1DESCRI PTI ON METHOD FOR MANUFACTURI NG SEM CONDUCTOR CHI PS 3 0 MAY
2006 5 TECHNI CAL FI ELD The present invention relates to a nethod for

manuf acturi ng sem conductor chips in ich a support disk iéﬂqmﬁdg hol d
fixedly a sem conductor wafer while diting it into chips. 10 BACK ND ART
As is well known, a sem conductor wafer has a plurality of ICs or LSIs
formed on its front side, and it is separated in the formof chips by dicing
the sem conductor wafer along its crossing streets, so that they may be
used in a variety of electrdhilE SpPaRal BeE.l @5NSeni conduct or wafers have
been ground away on the rear sides until their thickness is reduced to be
100 or less mor 50 or less tmthick these days. Such thin wafers are

di111 CUMETACS PR AJUERCTURING SEMICORBUGIROR CHfss @ paper . As a

remedy, erefore, they are stuck to support dis good rigidity, thereby
facilitating the grounding and transporting of such thin objects. 20 After
grinding sem. conductor wafers to be as thin as required, their support

di sk8 arEEGCHN IBkPt he seni conductor wafers, and then adhesive t apes
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sem conduct or wWa owever, ‘are soO nthat Tt 1S very di
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sem conductor wafers are grooved agn the front sides along crossing streets,
and the W@B@Ué@rwfﬁbl@&we@@ﬂg\wf@ ghigse ground on the rear sides until
t he grooves appear to separate each wafer into squares (commonly called
"pre-dicing nethod"). As is known, such grooved sem conductor wafers are

stu¢l t BACOKGROWUNIXARY good rigidity before dicing, and 30 they are
renoved fromthe support disks after dicing. It is, howeyer, ry djfficult
to renove the A%I%“_ﬁﬂi'nk%@Wﬂu@t &"&WQ@@Q"OH@F‘%h§§pﬁ)gﬂ?@raﬁ%9§Y§ﬁthoLgs
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variety of electronic apparatuses.
15 Semiconductor wafers have been ground away on the rear sides until their
thickness is reduced to be 100 or less um or 50 or less um thick these days.
Such thin wafers are difficult to be handled because of their softness like a paper.
As a remedy, therefore, they are stuck to support disks of good rigidity, thereby
facilitating the grounding and transporting of such thin objects.

After grinding semiconductor wafers to be as thin as required, their
support disks are removed from the semiconductor wafers, and then adhesive
tapes are applied to the so ground semiconductor wafers for dicing. The
semiconductor wafers, however, are so thin that it is very difficult to remove the
adhesive tapes after being diced.

Alternatively the semiconductor wafers are grooved on the front sides

along crossing streets, and the so grooved semiconductor wafers are ground on

the rear sides until the grooves appear to separate each wafer into squares
(commonly called “pre-dicing method"). As is known, such grooved
semiconductor wafers are stuck to support disks of good rigidity before dicing, and
they are removed from the support disks after dicing. It is, however, very difficult
to remove the thin semiconductor chips from the support disks without damages.

What is aimed at the method for manufacturing chips by the present
invention, therefore, is to permit semiconductor wafers or semiconductor chips to
be removed from the support disks without being broken or damaged.




3 0 MAY 2006 2 DI SCLOSURE COF | NVENTI ON The present invention pr%v@ﬂgﬁ €
nmet hod for dividing a sem conductor wafer into separate chips; sat'd 0

sem conduct or wafer having a pIuraIityé%f chips 5 defined by crossing
streets on its front side, characteriz in that it conprises the steps of:
appl ying the sem conductor wafer to a support disk via an intervening
adhesive layer with the front side of the sem conductor wafer facing the
adhesive |layer, which is sensitive to a certain exterior factor for
reducing its adhesive force (wafer-and-support conbining step); holding

fixedly N . . h conmbi nation on a selected chuck table of a
wafer g I%iﬂmggmﬁﬁgﬂd%f@gt he sem conductor wafer on the rear side
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sem condapingr stepf{ @nd( @wmovhgahet iatervening adhesive layer and support disk from
the front side of the semiconductor wafer after the taping step (tape-removing
step); and holding the wafer-and-frame combination on the chuck table of a dicing
machine to cut and separate the semiconductor wafer into individual chips {dicing

20 step).

Also, the present invention provides a method for dividing a
semiconductor wafer into separate chips, said semiconductor wafer having a
plurality of chips defined by crossing streets on its front side, characterized in that
it comprises the steps of: holding the semiconductor wafer on a chuck table of a

25 dicing machine to make grooves along the crossing streets on the front side of the
semiconductor wafer (grooving step); applying the semiconductor wafer to a
support disk via an intervening adhesive layer with the front side of the
semiconductor wafer facing the adhesive layer, which is sensitive to a certain
exterior factor for reducing its adhesive force (wafer-and-support combining step);

30 holding fixedly the wafer-and-support combination on the chuck table of a wafer
grinding machine to grind the semiconductor wafer on the rear side until the
grooves appear on the rear side of the semiconductor wafer (grinding step);
applying the wafer-and- support combination to an adhesive tape for dicing with
the so ground rear side facing the adhesive tape, which tape is surrounded and




appl yi ng the wafer-and- support conbination to an adhesive tape 3bMA¢qgmng
with the so ground rear side facing the adhesive tape, which tape is
surrounded and 3 0 MAY 2006 3 supporteq3by the circunference by a dicing
frame (taping step); and effecting the“certain exterior factor on the

I nt erveni ng adhesive | ayer to reduce its adhesive force before or after the
taping step, and renoving the interveni ng adhesive |ayer and support disk
fromthe front side of the sem conductor wafer after the tapin 5 step
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(grogving step); applyi ngethe sem conductor wafer to a support disk via an
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frame (taping step); and erfecting t certain exterior factor on the
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(tape-r ggmvicosdadtor)wafép fadingatie ddnesiventder] which e sensitiveatylas ganain
combi ni ng step may include the step of u5|ng a support disk larger than the
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remai ni k@indiHg kAgsiinef td Beind the semiconductor wafer on the rear side until the
grooves appear on the rear side of the semiconductor wafer (grinding step);
applying the wafer-and-support combination to an adhesive tape for dicing with
the so ground rear side facing the adhesive tape, which tape is surrounded and

20 supported by the circumference by a dicing frame (taping step); and effecting the
certain exterior factor on the intervening adhesive layer to reduce its adhesive
force before or after the taping step, and removing the intervening adhesive layer
and support disk from the front side of the semiconductor wafer after the taping
step (tape-removing step).

25 In each above invention, the wafer-and-support combining step may
include the step of using a support disk larger than the semiconductor wafer; and
the dicing step may include the step of putting two probes on the semiconductor
wafer and the marginal portion of the support disk, thereby dicing the
semiconductor wafer while measuring the remaining thickness of the

30 semiconductor wafer. The intervening adhesive layer may include foaming
ingredients sensitive to the exterior factor for producing foam in the adhesive layer.
The intervening adhesive layer may be an adhesive tape having foaming
ingredients included in at least one side, the foaming ingredients being sensitive to
the light for foaming. The support disk may be of a transparent material. The



30 sem conductor wafer. The intervening adhesive |ayer may incl Lﬂe f oam ng
i ngredients sensitive to the exterior factor for producing foamdilnMAYh#06
adhesive layer. The intervening adhesiye | ayer may be an adhesive tape
havi ng foam ng ingredients included i # at |east one si de, the foam ng

I ngredi ents being sensitive to the light for foam ng. The support disk may
be of a transparent material. The 3 0 MAY 2006 4 support disk may be of a
piece of glass 0.5 to 2.5 mmthick. As may be understood fromthe above, a
seni congupport disk may be i@l piede of glasssQdtor2.5anmkthick.good rigidity via an
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Thus, the thin sem conductor wafer can be separated w thqut  being broken or
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only reduci n%nlts adhesive force but also 15 foam ng inside to nake and

expand J&ugs the thife semicenductor yafer ganebe reparated aithout breing NwekenPrt i s a
perspecb%m%w of a sem conductor wafer; Fig.2 is a series of perspective
Vi ews o ‘conductor wafer, an 20 intervening adhesive tape and a

suptprt di sk, |n Idaget batthagpfedicin Teethadethin  sémicorddttore gquards Tars be
perspective view of the wafer-tape-support conbination; Fig.4 is a side
vi ew of sgparaigawithaist diffisultyit er veni ng adhesi ve tape; Fig.5 is a perspective

view of a grigdi Loe. Fi.Q..6 ] r i | h
post - gri ndi ng%@@%@t&ypﬁ%ﬁ téaggoﬁgﬁﬂ%tﬁﬁng?)gﬁs ¥8pﬂ%@g%£qu{/eorvi ew
of the wahficohdukstor dhiperfforhahBisudpofrdiskdsans made of an adhesive tape which
is sensitive to the ultraviolet rays for not only reducing its adhesive force but also
15 foaming inside to make and expand voids in the adhesive layer.

BRIEF DESCRIPTION OF DRAWINGS
Fig.1 is a perspective view of a semiconductor wafer;
Fig.2 is a series of perspective views of a semiconductor wafer, an
20 intervening adhesive tape and a support disk, illustrating how these objects are
combined;

Fig.3 is a perspective view of the wafer-tape-support combination;

Fig.4 is a side view of a fragment of the intervening adhesive tape;

Fig.5 is a perspective view of a grinding machine;

25 Fig.6 is a perspective view of the post-grinding wafer-tape-support
combination;

Fig.7 is a perspective view of the wafer-tape-support combination and an
adhesive tape-and-frame for dicing, illustrating how the combination is applied to
the adhesive tape for dicing;

30 Fig.8 illustrates how the support disk is exposed to ultraviolet rays;

Fig.9 illustrates how the support disk is removed from the semiconductor
wafer;

Fig.10 is a perspective view of a dicing machine for use in dicing
semiconductor wafers;



adhesive tape-and-frane for dicing, illustrating how the conbination is
applied to the adhesive tape for dicing; 30 Fig.8 illustrat es3mm5ﬁ]@
support disk is exposed to ultraviolet rays; Fig.9 illustrates t

support disk is renmoved fromthe sem cohductor wafer; Fig.10 is a
perspective view of a dicing nmachine for use in dicing sem conductor
wafers; 5 3 0 MAY 2006 Fig. 11 is a perspective view of the post-dicing
sem conductor wafer; Fig.12 is a perspective view of a sem conductor wafer
havi ng gr oove§ig.thde aqrerspeclivevievsotihe post-dicingssemiconductarwafiera fragnent
of the sem co or. wafer having. 5 grooves.nad nits front side: Fig.14
"l st rat es. noBRais AoRerneBlve dind.a 8 SEmididlctdr, pafer,haying” otomyss |

di sk Vi ¢ngde oftify ff6M sideadhesi ve tape; Fig. 15 is a perspective view of the
waf er -t ape- support conbination; Fig.16 is a perspective view of the

waf er - t ape- supigi8 isoaisidatview, of hefragmentfofrthieesemicorduatonwafer having si de
to low its grooyes to appear; Fig. 17 illustrates how the support disk is
exposed Q'Bovﬁgmﬁ/%%ﬂtsrf&%;slfﬁvg. 18 illustrates how the support disk is
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disk is exposedto ultraviolet ray renove e squares 't'rom
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port disk, whjch er. than the seni ¢onductor wafer;
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The sem conductor_wafer WL is divided into squares C individually accordin
to the dividi %@.ﬁ{ﬁﬁ@r@espp@l thespport dlns is ecicposed to ultraviolet rays;y J

Fig.18 illustrates how the support disk is removed from the semiconductor
wafer;

Fig.19 illustrates how the support disk is exposed to ultraviolet rays to

15  remove the squares from the intervening adhesive layer;

Fig.20 illustrates how a semiconductor wafer is supported by a support
disk, which is larger than the semiconductor wafer; and

Fig.21 illustrates how the semiconductor wafer on the support disk can be
measured in thickness with the aid of a thickness gauge.

20
BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Fig.1, a semiconductor wafer W1 has a plurality of chips C
defined by crossing streets S on its front side. The semiconductor wafer W1 is
divided into squares C individually according to the dividing method of the present

25 invention as follows.

Referring to Fig.2, the semiconductor wafer W1 is turned upside down,
and it is attached to a support disk 11 via an intervening adhesive tape 10, thus
providing a wafer-and-support combination (wafer-and-support combining step).

The intervening adhesive tape 10 provides an adhesive layer for sticking

30 the semiconductor wafer W1 to the support disk 11, and the adhesive layer is
sensitive to a certain exterior factor for reducing its adhesive force. The adhesive
force is caused by the adhesive force and void-less, close attaching force.
Adhesive tapes described in JP 63-17981(A) and JP 4-88075(A) may be used.

Referring to Fig.4, the adhesive tape 10 has its intervening film layer 12



25 invention as follows. Referring to Fig.2, the sem conductor mﬁrzuﬁﬁl S
turned upside down, and it is attached to a support disk 11 v@
i nt erveni ng adhesive tape 10, thus progi di ng a waf er-and-support

conbi nati on (wafer-and-support conbining step). The intervening adhesive
tape 10 provides an adhesive layer for sticking 30 the sem conductor wafer
WL to the support disk 11, and the adhesive layer is sensitive to a certain
exterior factor for reducing its adhesive force. The adhesive force is
caused pated athcbothe Sidese withd adhesives agerites of adifterentgclanacteristisghesi ve

t d i in JP. 63-1798 JP 4-88075(A b Ref erri
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sem condifiziching ¥erter fodimirlg voitlst appdear indihesthickresgesf the, adhédsivbdayeme3.
support isg 11 sticks to the adhesjve Iaﬁéer 14 as,shown in Fig.4. In this
parti cul@p tetberdand: ethe adbesive layerdiethe @dhggive forgedewessdbulsthe
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for theincludedyeAsagenatidr bf impgrtaace rissheuldi e rioted Itikatetties semiconductor
wafer W1 sticks to the adhesive layer 13, and that the support disk 11 sticks to the
adhesive layer 14 as shown in Fig.4. In this particular embodiment the
intervening adhesive tape is described as comprising adhesive layers 13 and 14
20 both sensitive to the exterior factor for reducing their adhesive force, but it should
be noted that: as for the adhesive layer 14 it may be insensitive to the exterior
factor for reducing its adhesive force, not requiring exposure to the exterior factor.

The support disk 11 has to be rigid enough to support the overlying
semiconductor wafer, which is ground to be 100 or less um thick or 50 or less um

25 thick, and is made of PET or glass penetrating ultraviolet rays. For example it is
a piece of transparent glass 0.5 to 2.5 mm thick.

The semiconductor wafer W1 held with the support disk 11 via the
adhesive tape 10 as seen in Fig.3 is transported to a grinding machine 20 as
shown in Fig.5, where it is ground on the rear side until a required thickness is

30 reached (grinding step).

As shown in the drawing, the grinding machine 20 has an upright wall 22
standing on the base 21 of the machine 20, a vertically movable support 24 rides
on parallel rails 23 laid on the upright wall 22, and a grinding unit 25 mounted to
the support 24 movably up and down together with the support 24. A turntable




factor for reducing its adhesive force, not requiring exposure to the

exterior factor. The support disk 11 has to be rigid enough to sygpgytife

overlying sem conductor wafer, which if ground to be 100 or less mthick or
P

50 or less m 25 thick, and is made of ‘PET or gl ass penetrating ultraviol et
rays. For exanple it is a piece of transparent glass 0.5 to 2.5 mmt hi ck.
The sem conductor wafer WL held with the support disk 11 via the adhesive
tape 10 as seen in Fig.3 is transported to a grinding nachine 20 as shown
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turned spdgade. down to be laid on a dicing adhesive tape 40. A dicing frane
41 is attacheﬂ. to the circunt erenc& of Bhe (di ¢i ng, adhesi ve e 40,Wa)|nd t he
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15 reduced in thickness as seen from Fig.6, and the wafer-and-support combination
is turned upside down to be laid on a dicing adhesive tape 40.

A dicing frame 41 is attached to the circumference of the dicing adhesive
tape 40, and the wafer-and-support combination is put on the adhesive tape 40
with the rear side of the semiconductor wafer W1 down (taping step).

20 Next, a certain exterior factor is effected on the intervening adhesive tape
10 via the support disk 11. Specifically ultraviolet rays are thrown onto the
support disk 11, as seen from Fig.8. Then, the adhesive layer 13 reduces its
adhesive force, and at the same time, voids appear between the adhesive layer
13 and the semiconductor wafer W1 owing to foaming, making it easy to remove

25 the adhesive tape 10 from the semiconductor wafer W1.

On the other hand, the opposite adhesive layer 14 still holds its adhesive
force, thus allowing the adhesive tape 10 and the support disk 11 to be removed
from the semiconductor wafer W1 as a whole.

Namely, after the adhesive force of the adhesive tape 10 is reduced, the

30 support disk 11 is held up to be detached from the surface of the semiconductor
wafer W1. AT this time, adhesive force of the adhesive layer 13 on the adhesive
tape 10 is weaker than ones of the adhesive layer 14 and accordingly the
adhesive tape 10 is detached from the semiconductor wafer W1 together with the
support disk 11.



with the rear side of the sem conductor wafer WL down (taping step). 20
Next, a certain exterior factor is effected on the interveni ng adhesive tape
10 via the support disk 11. Specifically ultraviolet rays are tmrﬁmngmpto
the support disk 11, as seen fromFi g.®8. Then, the adhesive Ié er 'l

reduces its adhesive force, and at the sane tine, voids appear between the
adhesi ve layer 13 and the sem conductor wafer WL owi ng to foam ng, naking
it easy to renove 25 the adhesive tape 10 fromthe sem conductor wafer W.
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AT this tine, Thdisgafteethecadiresite fineceds neduced byyexposhoto thesextehesfactor, t ape

10 i aker than,. ones. of the hesi ve | ayer 14 and accordingly th

adhcSi v 5HRPAD Uik FLiSiarbaveddaingdne R RmIsSCkUATSRVY ] SEATSHER O ¢ b
the su ol : : LLe:. the adhesive tape 10 hol ds
fixedl yP‘?‘%Qﬁcs'%égpt&%e?ﬁ‘aﬁ”%ﬁr?’%f@@gﬁﬁ%ﬁmbﬁé{‘ r 14, and thergfore, t he
t hi n sem conditcstwuldaiee notdd tisat exposiirersf the adhesidedape e the extenor 40

and dicing frane 41 (tgpe-renoving step). Thus, after the adhesive force is
reducedf«ﬂﬁowﬂaxi bg é@r?grmee XRIQT thgcé&m-remowns stefborln dhalk cagethe
renoved ) e ' ) dygct f ty angker | Cd
adhesi vgdbggye\?m% houppﬁgo@%&g an%qér%g\?glf?é%ho% dgﬁlg Srtlrlgftﬂgdbﬁﬁgghgf%gsur e

of 1(e prireanitvinet spppdA disk t e frem efeparting dwmrtheesedncareiuctomadfer Wt. to

t he tapg_—rerrtpvi ng step. In that case the adhesive I,rga;er 13 is lowered in
its adhedierelorg, e ngoivesigenge isicassgddnhg taperremaying 8Pt he support di sk
11 rom depar Th%gsérh%nhﬁ%tcﬁ%fé?'whf%ﬂé %Eﬁbg%'th?m&hgfffﬁrﬁe 4Pyia the

i nconveni ence 1S caused ITn the tape-renbving step. The s&m conductor wafer
WL t hus didihg @dbesivee tdpe 40 ds ngady foredi¢ihgrinathiehdicing mathire! B8say showmmeind0 i s
ready f%[ 3icing in the dicing machine 50 as shown in Fig.10 15 A

pl urali yg-Flthe sem conduct or wafer WL attached to the dicing frame 41 via

theygli ci ng adigsiurAity 89 thé SefiCorrditiar Waffer W akEERE&d 16 te diding Aante 914ng
via the dicing adhesive tape 40 are contained in a cassette 51 in the dicing
machine 50.
The semiconductor wafer W1 attached to the dicing frame is transferred to
the tentative storage area 53 one by one by the carrier means 52 in the dicing
20 machine 50. The first transporting means 54 sucks the wafer-and-frame
combination to rotate and release it on the chuck table 55, where it is fixedly held
by suction.
Then, the chuck table 55 moves in the +x-direction to put the
wafer-and-frame combination right below the alignment means 56, where one of
25 the streets is selected to be cut by using the pattern matching method, and the so
selected street S is aligned with the rotary blade 57 laterally in respect of the
Y-axis. Then, the chuck table 55 is moved in the x-axis direction, letting the
rotary blade 57 cut the selected street on the semiconductor wafer W1.
This is repeated every time the rotary blade 57 is indexed the
30 street-to-street distance in the y-axis direction. After cutting all streets in one of
the orthogonal directions the chuck tabie 55 is rotated 90 degrees to effect same
cuttings in the other orthogonal direction, so that the semiconductor wafer W1
may be cut crosswise into squares C as shown in Fig.11 (dicing step).
Thus, no matter how the semiconductor wafer W1 may be reduced in



machi ne 50. The sem conductor wafer WL attached to the dicing frane is
transferred to the tentative storage area 53 one by one by the carrier
means 52 in the dicing 20 machine 50. The first transporting3tedysiBy sucks
the waf er-and-frame combination to rotate and release it on the chuck table
55, where it is fixedly held by suction. Then, the chuck table 55 noves in
the +x-direction to put the wafer-and-frame conbination right bel ow the

al i gnnent neans 56, where one of 25 the streets is selected to be cut by
usi ng t thickness: like npaperi sermisonhddctoarchips aro beemamnufactared avitf®utsheainggned
with the rotary blade 57 laterally in respect of the Y-axis. Then, the
chuck t 5‘?'@%5 Is noved in the x-axis direction, letting the rotary bl ade

57 cut the sefgc itStar i ' Qm&ﬂﬁ f T at ed
every tinme t hgsrf)aﬂlrtétbb?gggp@ﬁgf istﬁge?('g t eﬁcé%@ﬁfg}é\gqrt -(&);hlspt%r E@t’ﬁ Pgt ance
in the guppod disk aseiivmads ofan adhesive tape whoseadhesiverdayerfis semsitivettoogonal

directiops the chuck table 55 is rotated 90 degrees, to effect sanme cuttings
' Che DRFRMOlSH (TG0 e TRt O JRWETD Hist AQNSE 95 OVbAlSa CRUSHO. 1y
be cut | ' i ' | oy ikhus, no
mattor ABRCRAIe O ARHANGTo Todthirgy B¥fvech Melwater A s SRER Jiskog

t hi ckness | i kbowgpke predicingmiethioorisdesgsibedn be manufactured without being
broken. To fagiljtate s rati.on of .the senmiconductor fer or, chi from
the  support HIrsk diselectedhateneanductaninalen W2 iBukApdBe-Aak hbls Z3dn |
sensitl Yk?etaicﬁwad;'ﬁfa%h'iﬁ& GSQr%Y.SFisgf!'ioPOt THe Y%Ho‘é%é' 59 'dre %ﬁﬁﬂé' fthgce but
al so causing pearance of voidsTow ng to f®0am ng between the wafer and the
suptr t sdhﬁdxondwftm wve\iger wWe- Uydheghowwﬂbldllc(:liesSEﬁss rshiogvh irFiEigg.n 2aane! 1331:1 ed
sem conguct or waf er. IS put the chuck t e 55 i the dicin chi ne
50 of FIHess CraRsWise,Areoves 69 dawkidhieh depth eguakie dbeathistiesmptinge by

t he rot LAy Figs. 12 and 13. These crossw se grooves 60
have thgp%hggg?ﬁpégh§ﬁ°§gﬂpﬁgé?%icEness of the finished chips C?(grooving
step). The gr dheatoseed semiconductonfvafer2 is turneddpsidei dbwnl tovbetapphied

appl| edto a support disk 11 via an intervening adhesive tape 10 as shown in Fig.14 like
15 Fig.2, thus providing a wafer-and-support combination as shown in Fig.15
(wafer-and-support combining step).

The semiconductor wafer W2 combined with the support disk 11 is fixedly
held on a selected chuck table 27 of the grinding machine 20 (see Fig.5), and the
grinding unit 25 is used to grind the semiconductor wafer W2 on the rear side until

20 the crosswise grooves 60 appear as seen from Fig.16 (grinding step).

In order to permit the pickup means to pick up the semiconductor chips C,
first, the grooved semiconductor wafer W2 is put on a framed adhesive tape 42
with the groove-appearing surface (rear side) down (taping step). Then,
ultraviolet rays are thrown onto the support disk 11 to reduce the adhesive force of

25 the adhesive layer 13 of the tape 10.

Then, the support disk 11 is raised to leave the semiconductor wafer W2
behind, as seen from Fig.18. The lower adhesive layer 13 has its adhesive force
weaker than the dicing adhesive tape 40, thus allowing the intervening adhesive
tape 10 along with the support disk 11 to leave the semiconductor wafer W2.

30 The upper adhesive layer 14 of the intervening tape 10 is still strong
enough to hold fixedly the support disk 11. Thus, the thin semiconductor wafer
W2 remains to be held fixedly by the dicing adhesive tape 40 and associated
frame 41 (tape-removing step).

The adhesive force is reduced by the exterior factor before removing the




to a support disk 11 via an intervening adhesive tape 10 as shown in Fig.14
like 15 Fig.2, thus providing a wafer-and-support conbination as shown in
Fig.15 (wafer-and-support conbining stﬁp). The sem conductor YyafMay 7
conbined with the support disk 11 is fil edly held on a selected chuck table
27 of the grinding machine 20 (see Fig.5), and the grinding unit 25 is used
to grind the sem conductor wafer W2 on the rear side until 20 the crossw se
grooves 60 appear as seen fromFig. 16 (grinding step). In order to permt

t he pi clsuppodadisktid, theiehyppemittingriremovat ob the: thipsseinicohdustaor wafergMved

sem condugt or. , waf eb \%‘is put on a framed adhesive tape 42 wth the
gr oove- %Ml g'j"gs e (rear side) down (taping step). Then, ultraviolet

rays are thro ﬁ%ﬁ\w ' i dise | f 25
t he adhesive rg’?ﬁ“gf‘éé@? t he téﬁotgéll%é.h g&i?jcgcﬁe suétgg?tﬁﬁ]gﬁé %qpé@{?gsllged to
| eave t heleaseithe cibse attackihgfort®, therebydacilitatingeeniovahtirergof8. The | ower
Copdap: tnichshollig bousd Nl Snste o sdhes daes b Rl b
support ¢gh tRa! ' C - : The p ive

| ayer 1£éj%t§ktrﬁéyi ﬁ? e‘?@ﬁéﬁﬁ'ﬁ\g&t%@@ ngrlﬂg Eséﬁel @é??'gﬁsaﬁou@h tf{u’%{ Eé?%d‘?ll xedl y
L hfads?ppdgleshhgslayﬁt. 113 Hgslomtdnﬁdti_hi itsadhemveiA'f Jotoe; buutf still s\zkbn?eeabn%htm be

e i xe the dicin sive, tape and assocjate ra

(tape-r P%ngg%@t §B§’P°'%H@glé§ﬁegp% depaging 8"‘%’_@306&9 ko Bﬂgii?@'r W%ct or
bef ore vnaqn erfiedcd id e usP iy lﬁé% Lrea}c?ﬁ%%tgt hereby permtting

renoval of the thin sem conducltlor wafl er €i ng broken. Form ng
voi tid bet weenAllhseparates serhiconductef ehips2Caremaineinsthepoirtuldr $attice foamsef t he

| tachi f , th by facjlitati ' th f. It ould b
C0ss T BBendicin Gmichaaabe eler, sknd B8 aherer Gae 10 ubomhity b
perfor”ﬁ%@gg&i‘eéé’r &%&P@d by ThY!sipp Hedisk 47 tmncﬂ?é’aﬁﬁéﬁivt%g%é'ft)?is' ayer

13 is | ower inits esive rce, but still strohg enoug prevent the
suppor t edpesed 1o uitraviolep rays vig thesuppoet diskildpad stioom incfFigr19\2. Thiisthe no

o condiBESNe TS & louRteH 50 TRE thF  SRMEOTOHERIT &IPS & BT b feadily
15 picked up from the support disk 11. As may be realized, the tape-removing step
can be omitted, and accordingly the working efficiency can be improved. Also,
no dicing tape 40 and frame 41 are required, and accordingly the manufacturing

cost can be reduced (chips-separating step).
In grinding semiconductor wafers W1 or W2 it is necessary that the

20 required grinding be performed while measuring the instantaneous thickness of
the wafer to determine when the final desired thickness is reached, and when the
cutting is made to stop.

Referring to Fig.20, a support disk 11a is made larger than the
semiconductor wafer W1 (W2), and the semiconductor wafer W1 (W2) combined

25 with the support disk 11a is fixedly held on a selected chuck table 27 of the
grinding machine 20 of Fig.5. Referring to Fig.21, one probe 70 is put in contact
with the marginal surface of the support disk 11a, and at the same time, another
probe 71 is put in contact with the rear surface of the semiconductor wafer W1
(W2).

30 Thus, the probes 70 and 71 make up a thickness gauge 72, measuring the
thickness of the semiconductor wafer W1 (W2) in respect of the difference
between the heights of these probes. Making the support disk 11a larger than
the semiconductor wafer W1 (W2) enables to measure the thickness of the
semiconductor wafer W1 (W2) whenever necessary as above, and accordingly



the prior-dicing sem conductor wafer, sticking to the adhesive b%&e 10, via
whi ch the squares are supported by the support disk 11. Then,3 Y ddifesi ve
tape 10 is exposed to ultraviolet rays,via the support disk 11, as shown in
Fig.19. Thus, the adhesive force is | Wered so that the senmiconductor chi ps
C may be readily 15 picked up fromthe support disk 11. As may be realized,
the tape-renoving step can be omtted, and accordingly the working
efficiency can be inproved. Also, no dicing tape 40 and frane 41 are

requi r e@ringing steprisi agtgmplighedhrroeasuting the thicknessn obdheedemicbnductor

(chi ps-separ at,l tep) .,/ rindin em _conductor, wafers W  or it 1S
hecensatAtEndY 1 2 8B4 tuicfindst o8 e Gl SRR CRRdGHAE BRS¢ heeottrolled he
instantgﬂgeﬂy t hi ckness of the wafer to determ ne when the final desired

t hi ckness 1 s’ reached, and when the cutting is nmade to stop. Referring to
Fi g.20, a suppeferdblykthil suppomredisk [1dr gelargéran . tot Bemms ewidiametert thanntifeer WL

W2 d t.h i f WL, myi 25 wi.ith th I disk
(V0)g A f SEmeorictor o o 0 Vel Conth ned 27 AR bhe Sopar) o s
of Fig. %y {Ref finer I[ ﬁf Ty c%%s?t@é‘%pég%geﬁgfﬁgﬁ\aﬂq. LO,”aﬁB'Hé}ﬂe fridhd Beh'lg?

mar gi nal “surface o e support di'sk € sanme ti1me, anot
probe 7Hansaged in puttingtindhe waskette&1rear surface of the sem conductor wafer

W (W2). 30 Thys, the probes .70 and 71 make, up, a { hi ckness gauge 72,

measuri hg ¢ he N i abAus Hescription cBang G ATeouindhis afleoiga dyathel A dade. of
the diff ek ghtse 0 : [ o AP di sk
11 a Iarbgtar arrlﬁ 5%%@%@?82@&@5@%\%? L‘Péﬁﬁdm?%@%ﬁsa&o&@sureq{ e

t hi t@neeffected legually by usihg lagervibéams\W\ TH2 predent aneentior cerabe equalbove,

and accordi, ngl 0 MAY 2006 11 grinding step is acconplished nmeasuring the
t hi ckne@"&gpﬁl&giféﬁl}@mﬁjmme Kéthgra anmlﬁdﬁrﬁq S$€&kness of the final

sem conduct or chips can be controlled exactly. Preferably the support disk
11 is larger 1 to 2 nmmin dianeter than the 5 sem conductor wafer, thereby
pr event iINDUSERIALIAPRLICABILI®Y ers from being hit by the inner wall of the

OO L over A Gescribed above, the method for manufacturing semiconductor chips ' 9
15 according to the present invention is made to grind a semiconductor wafer with
applying the semiconductor wafer to a support disk via an intervening adhesive
layer which is sensitive to a certain exterior factor for reducing its adhesive force.
Advantageously removal of the semiconductor wafer or chips can be performed
without being damaged. The method, therefore, is very useful in producing all
20 semiconductor chips, especially in producing thin semiconductor chips.



In,the above description dicing or grooving is effected by the rotary bl ade,
but such machining of dividing into sem conductor chips or grooving can be
10 effected equally by using |aser beans. The present invention(c

equally carried out by a dicing machhne using a rotary bl ade or a | aser.

| NDUSTRI AL APPLI CABI LI TY As descri bed above, the nethod for manufacturing
sem conduct or chips 15 according to the present invention is nade to grind
a sem conductor wafer with applyiRgafhe sem conductor wafer to a support

di sk via an interveni ng adhesive ayer which is sensitive to a certain
exterior factor for reducing its adhesive force. Advantageously renoval of
t he sem conductor wafer or chips can be performed w thout being dapaged.

The netlhod, A hmetirodr dor jdividing, a)semigonductpr cuaer nigtaal separate <binse ofdiflict or

hi ps, pally i duc] ' ' d ' 0 6 12
CUAPvis SRR e fetagi Py BERRES AR M aa i srsisCo Y 40800,
sai d  sffE eeRsGIARE iNBIaBlt (BAYYSE the Pepd @ i ty of chips defined by crossing

streets on its front side, characterized in that it conprises the steps of
appl yi ng t heppbmig thedseaticondnetoe wafer @ & syport digk ska an antarveningesdhesivag
adhesive tape having.an adhesjve |ayer. w the front side of th

semi cordRfchaiingap éF‘Qﬁfsé‘(ﬁ Ryger ‘Fﬂ%f‘ thgy ﬁ'@é‘i ve Pg@& s:e%?r@ﬂcgog vgag‘?fsﬁta{nin\ggh? 0 a
certai & | fasLpr : Cl I; ; &9 forf RESEnANE J@Miifg® anot her
adhesi \I}gﬁ agere;a?/\%\f’t‘ﬁﬁ%ﬁels Eﬁ%ﬁ}fﬁ‘% dé Egn%]gc%ixﬁ%%? %gatgﬁootrher ad%esi ve liI?%yer

(waf er -fard-andaoing another adhrgivetlgye) withathel ismgpott disid Fagirighthe wabdther adbesiseippor t
conbi nation on a selected chuck table of a wafer grinding nmachine to grind
the sertPysshyaier-and-wumnort MINEE S8 si de (grinding step); applying the

e serf F oo (ar ): ' applying.
round rear it AT UAEHERRAE FpoR AETh % cherellflPabcda "2 3°

suppor t\eafePyrindifemathiae tf gitge séicandlicedrivenfén ainthe dan pide Ggrtiding steg)f f ect i ng
the certain exterior factor on the intervening adhesive tlgi)_e. to reduce an
adhesi ve f orapplyng theavafemand-supppr gembingtipnton adhesivetang forghelag griththe anot her

Femovi 1 FR ok i TRript B RIS e i) SPic Pt R R ABoRRA o TG
Z inge of tht R SRFAGRAGY aldNinyBhRk (RPin@lstdpte taping step (tape-renoving step);
effecting the certain exterior factor on the intervening adhesive tape to reduce an
adhesive force of the adhesive layer while an attaching force of the another adhesive layer
is kept unchanged before or after the taping step, and removing the intervening adhesive
layer and support disk from the front side of the semiconductor wafer after the taping step
(tape-removing step); and
holding the wafer-and-frame combination on the chuck table of a dicing machine
to cut and separate the semiconductor wafer into individual chips (dicing step),
wherein the wafer-and-support combining step includes the step of using a support
disk larger than the semiconductor wafer; and the grinding step includes the step of putting
two probes on the semiconductor wafer and a marginal portion of the support disk not
covered by the wafer, thereby grinding the semiconductor wafer while measuring the

remaining thickness of the semiconductor wafer.

2. A method for dividing a semiconductor wafer into separate chips according to
claim 1, wherein the intervening adhesive layer has foaming ingredients sensitive to the

exterior factor for producing foam.




hol di ng the wafer-and-franme conbinati on on the chuck table of a dicing
machine to cut and separate the sem conductor wafer into individual chips
(dicing step), wherein the wafer-and-support combining step inclyHdagy ?i(mF
step of using a support disk |arger 1§han t he sem conduct or wafer; an he

grinding step includes the step of putting two probes on the sem conductor
waf er and a marginal portion of the support disk not covered by the wafer,

t her eby gri ndi Tt u 1 LN@:.t.h ki ng
ehnied oL S B LSRG ) RS SER D cnf SRS

sem conrdlimit br whertry thenhtersehay adlesivbilpger dras doghing ingredizhai imcludedvineaei n t he

i nterveni ng adhesi ve | ayer has foam ng ingredients sensitive to the

ext er i deast grg Bde, thy fopming isRiegientsdhpingssepsipe ol farpreducmgdoamod for di vi di ng
a sem conductor wafer into separate chips according to claim1, wherein the
i nterveni ng adhesive | ayer has foam ng ingredients included in at |east one

side, tfie foRmh&Bod Her 8RiENE 3 LeAiBEhdRRHS IWdMeint® skpaite dhiys RicBfligd &o foam

4. A method for dividing a Sem conductor wafer into separate chips according
to cl alaim33, whiceatethe suhport disk as of adirarisparentonatarialy ansparent material. 5. A
met hod for dividing a sem conductor wafer into separate chips according to
claim4, wherein the support disk is of a piece of glass 0.5 to 2.5 nm

thick. £. A f v dion Iy oxelelell, ot i di : chi ps,
b 0 S S Lhansd 8 ik eroondliolor Waftr filo %ﬁteddg’?’%ng‘%gg‘{}ﬁéc?%ssi ng
st r eet sclaim 4, twehetein e suppete disk inofecpiecd afeglass 0.5 todk 5 itm taekor i ses t he steps of.
hol ding the sem conductor wafer on a chuck table of a dicing machine to nake
grooves along the crossing streets on the front side of the sem conductor

waf er (grooving .stem: &19%%’4 gageéeﬂ-gccﬁﬁﬂhﬁp”Qgﬁéglfn&%ﬁv{,eggm{@ iﬁylto%%t di sk

via an 1'nterveni ng adhesive ving an a yer w e front

si de of sefrfindastot satitHa®mgnapliralitgWfnhigshdefinad e sirysidgastedets it Hrans
sensitive to a certain exterior factor for reducing its attaching force and
havi ng et thaspcterigeddn et itppewriaes thesiges afipport di sk faci ng the anot her

adhesive | k. - ands; ol eR).. +hal dj 1 xe t he
waf er - and- sf%"ﬁ%‘P% ‘Q@%%Fﬁggﬁi%x&gﬁh{ehégg%@gﬁg %@% e&oaf dlgﬂl\%ad#lg%uﬁégﬁ ?1” I %g

machi negrbvedraldifg thh Rrassing Garasts ohhe WahEdHdOBS theemadndsdteewhifet (grobvifig gr ooves
appear on the rear side of the sem conductor wafer (grinding step);

step);

applying the semiconductor wafer to a support disk via an intervening adhesive
tape having an adhesive layer with the front side of the semiconductor wafer facing the
adhesive layer, which is sensitive to a certain exterior factor for reducing its attaching
force and having another adhesive layer with the support disk facing the another adhesive
layer (wafer-and-support combining step);

holding fixedly the wafer-and-support combination on the chuck table of a wafer
grinding machine to grind the semiconductor wafer on the rear side until the grooves
appear on the rear side of the semiconductor wafer (grinding step);

applying the wafer-and-support combination to an adhesive tape for dicing with the
so ground rear side facing the adhesive tape, which tape is surrounded and supported by
the circumference by a dicing frame (taping step);

effecting the certain exterior factor on the intervening adhesive tape to reduce an
adhesive force of the adhesive layer while an attaching force of the another adhesive layer
is kept unchanged before or after the taping step, and removing the intervening adhesive
layer and support disk from the front side of the semiconductor wafer after the taping step

(tape-removing step); and




appl yi ng the waf er-and-support conbination to an adhesive tape for dicing
with the so ground rear side facing the adhesive tape, which tape is
surrounded and supported by the circunference by a dicing franqu(ﬂ@p?@g
step); effecting the certain exteriofgfactor on the intervening adhes

tape to reduce an adhesive force of the adhesive |ayer while an attaching
force of the another adhesive |layer is kept unchanged before or after the

Lapi ng st ep didighncSemidonBudiioni el Ry bo@iaahgsbye | ayer and support disk

fromthe front side of the sem conduct r after the taping step
(t ape- r enoviwigren ¢ wafandnd-dupipold doibinig Gtediindlndestthestep of asingl achpporthvaf er

| nct uaiSilpget e T seTsengheios e 1 ERPAicE 5P IRAFS ST BHRR o o
wal et (@Bdeblie o IAelccHoERol RARHIER § ReshAPpdHioR Wriid GupdoROaiBE QBES on the

sem co or er and a nargi nal portion®o e suppor covered

by the copdred byt therwhf¢r, atherRBi ngindhg GRnicerioshdator witewhiibiheasiBAs iid ng t he

remai ni ng thickness of the sem conductor wafer. 7. A nethod for dividing a

seni comemantg thigkesss phths ssepronduetorwiriss according to claim6, wherein the

i nterveni ng adhesive |ayer has foam ng ingredients sensitive to the |
exterior factor for producing foam 8. A nethod for dividing a sem conduct or

waf er imto SeRRIREE fEMHIRRIRE Q0% iPéhdubtor GhaérMnfo sYAWRAE dhigshfechbrfi® ¥eNi ng
adhesive | ayer has foam ng ingredients included in at |east one side, the

f oanm ngldimgs,edheeamnstheentaryesmgsidhesree tayerl haghfoamarg mgoalienitnsensvavnto She A net hod
for dividing.a sem conductor wafer into separate chips according to claim
8, wherf&leqio Ff’ét%r&?deP USSP of a transparent material. 10. A nethod for

di viding a sem conductor wafer into separate chips according to claim?9,
wherein the support disk is of a piece of glass 0.5 to 2.5 nmthick. 11. A
met hod & or A mathedy far deiding ndsenticondnatoe rwafert mts agmaratt echigs geordiag

sem conduyctor wafer having a plurality of chips. defined by, crossing streets
on its 0?%4%?, whergin thepateryanng sdigsivg 19¥P5thaﬁtf0%w|grmg@§1°pﬁeln§{vési At hol di ng
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sem conductor wafer (grooving step); applying the sem conductor wafer to a

support disk via an interveni ng adhesive _ ) )
9. A method for dividing a semiconductor wafer into separate chips according to

claim 8, wherein the support disk is of a transparent material.

10. A method for dividing a semiconductor wafer into separate chips according to

claim 9, wherein the support disk is of a piece of glass 0.5 to 2.5 mm thick.

11. A method for dividing a semiconductor wafer into separate chips, said
semiconductor wafer having a plurality of chips defined by crossing streets on its front
side, characterized in that it comprises the steps of:

holding fixedly the semiconductor wafer on a chuck table of a dicing machine to
make grooves along the crossing streets on the front side of the semiconductor wafer
(grooving step);

applying the semiconductor wafer to a support disk via an intervening adhesive
tape having an adhesive layer with the front side of the semiconductor wafer facing the
adhesive layer, which is sensitive to a certain exterior factor for reducing its attaching
force and having another adhesive layer with the support disk facing the another adhesive

layer (wafer-and-support combining step),;




tape having an adhesive layer with the front side of the sem conductor wafer
facing the adhesive |layer, which is sensitive to a certain extir Mg 2(igct or
for reducing its attaching force and havi ng anot her adhesive |layer with the
support disk facing the another adhegsve layer (wafer-and-support conbining
step); 3 0 MAY 2006 15 holding fixedly the wafer-and-support conbination on
a sel ected chuck table of a wafer grinding machine to grind the

sem conduct (Hold/iﬁ% Bxedl) tﬁ@%afe?%d—%hﬂﬁorvgﬁmﬁinﬁt% 05 RENERI MBGRTabR oL h1& T ear
side of the semtTonduCtor wafer, thereby separating the sem conductor wafer
i nto indiferi griading hinpchied ite igngd sthe pgerniaomduetbf exctfemgn tthe rear side untiktthe i or
factor on the interveni ng adhesive tape to reduce. an, 6 adhesive force of the
adhesi \&E09vE§ APPRAT PR the Tatn AR g theopamicenductos Walst niberehynepamting dber i s
kept u I 4 j venj hesi ve | ayer and support disk
fromt %gmésbgﬁg%gﬁag%f g{rirg\}//{/{adfn‘g(riﬁ'{fgmpgi&é'\é g?ﬁ%iaﬁg step), wherein the

waf er - and- s ugRefifg eRNddrtAimek el @Pfat o€ bHARS iftéRerfihg RdRdsivestap@ taredluppai t  di sk

| arger than the sem conductor wafer; and the grinding step includes the step
of put tadhesiva feocepefobe adimsiveHayes evhillcondtieelung frree of thednathepadhesiye 1a6Ft i on of
t he support di sk not covered .the wafer. 1fhereb rinding.the

e colRERdClETEER. A POk ERnS I eTiae Sotssiy® s of urnegsd, o he

sem condpid AduMet Ghf insts hRdsikey, dividing a sem conductor wafer into
separate c‘%]i plsl accoreéia&ﬁléptgaﬁtgl a??n % wherein the intervening adhesive

| ayer has f osléreig thegraédiaadissppensimbiumgtstept ineludescthe steproffusimgar support

pr oduci oam 13, A nethod for dividing a,sem canducto fer into

separ at‘ga‘c{@ﬁ% thandhe srrmgoRdsictar wafen i‘?ﬂ pding S{f’ﬁén"rqH @rtb%gﬁﬂﬁgﬁﬂﬂ%i ve

' ﬁéﬁ%ﬁébﬁ&fc&ri»p%ﬁgﬁfgpﬂggfggh béiiidh difie Shfffort bR dopan ng

| ayer
i ngr ed!}gﬁtéﬁgéegl ngtsen5| trve to rng foam 14. A nethod for

di vi di n@varedely ean dadsrothevebiyegrindihg tise panebrduchirpwafec ovilti mgasuning cthei m 13,
wherein the support disk is of a transparent material. 15. A nethod for

di vi di nigmginiegihicknasscaidhe soamiepndugtop wadar at e chi ps according to clai m 14,
wherein the support disk is of a piece of glass 0.5 to 2.5 nmthick.

12. A method for dividing a semiconductor wafer into separate chips according to
claim 11, wherein the intervening adhesive layer has foaming ingredients sensitive to the

exterior factor for producing foam.

13. A method for dividing a semiconductor wafer into separate chips according to
claim 12, wherein the intervening adhesive layer has foaming ingredients included in at

least one side, the foaming ingredients being sensitive to light for producing foam.

14, A method for dividing a semiconductor wafer into separate chips according to

claim 13, wherein the support disk is of a transparent matenal.

15. A method for dividing a semiconductor wafer into separate chips according to

claim 14, wherein the support disk is of a piece of glass 0.5 to 2.5 mm thick.




