1121222 teeer rrerr orerer e e et et *159159* SPECI FI CATI ON -
VETHED FOR THI NNI NG SEM CONDUCTOR WAFER AND THI N SEM CONDUCTOR WAFER
Techni cal Field The present invﬁmmmwmmmmMMMFs to a nethod for thinning a
sem conductor wafer, which is a maki ng a sem conduct or waf er
into a thin sem conductor wafer suitispde for producing, for exanple,

sem conductor devices such as IC cards, solar cells and thin film

transi stors or sem conductor inkegi@tedciredits (1 C consisting - of
mul ti pl e sem conductor devices. Background Art In the production of

sem conductor devices such as IC cards, solar cells and thin film

transi stors or sem conductor integrated circuits, mniaturization of

devi ces or degE®HOD fFeRdarH I NOIICRT NEREY LUSENDhETBOR Gamrbe izppoved by
maki ng thickness of sem conductor wafers used as substrates therefor
sufficiently thinner. In g&INceEMICONDUCTO® dRABAR so forth, necessity
for thinning sem conductor wafer is high, .and it is desired that chips
constituting circuits. should be nade thinner as nmuch as possible. 1

Frrreerrreerrreerrreerrr et rerrtirrrnnld
Technical Field

The present invention relates to a method for
thinning a semiconductor wafer, which is a method
for making a semiconductor wafer into a thin
semicoﬁductor wafer suitéble for producing, for
example, semiconductor devices such as IC cards,
solar cells and thin film transistors or
semiconductor integrated circuits (IC) consisting

of multiple semiconductor devices.

Background Art

In the production of semiconductor devices
such as IC cards, solar cells and thin film
transistors or semiconductor integrated circuits,
miniatufization of devices or degree of freedom
concerning use thereof can be improved by making
thickness of semiconductor wafers used as
substrates therefor sufficiently thinner.

In particular/ for IC cards and so forth,
nécéssity for thinning semiconductor wafer is high/
~and it is desired that chips constituting circuits

should be made thinner as much as possible.
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*@00002* I n a conventional technique, in order to produce such a thin
§eni conduct or wafer, semi conductor devices (circuit patterns) are forned
on a surface of a mrror-polished sem conductor wafer having such a usual
t hi ckness as described later, then a protective tape is adhered on the
surface,:the wafer is placed on a chuck table of grinding apparatus with
the surface side as the underside, and the back surface is ground with a

grinding stone trg, thi b diee Wafietn a(Se charn fxanplie, dJapanesePat ent
Lai d- open (Kokai) Publication No. 5-218196 and 8-37169). The

af or enent ippneduksdiak uldhi ckness of s exeind 6nadUet 6 Waf eergeneral Iy varies
depending on its dianeter and, for exanple, it is about 625 pm for a

vaf er havisymacdiredetero of dBviinedes (d2bcumi)t lﬁét&éﬁﬁhf}s 4280 nm or about
725 pmfor a wafer having a dianmeter of 8 inches (200 nm. And although

the thi cknessmafl esnt bi mungarmy wdrya mdepensht Agodn $pes of sem conduct or
devices to be produced, it is generally about 150-400 pm If it 1Is _
at t enpt ed gemibiondatecs fuetfeer hhivineg by clusing: ¢ he laftdr £otmte ®8ed
conventional technique, .the probability of breakage of the wafer during
t he processi ngestapibedupbateael i hjeof 2hprpretcectveetiape becomes hi gh,
and therefore it is
adhered on the surface, the wafer is placed on a
chuck table of grinding apparatus with the surface
side as the underside, and the back surface is
ground with a grinding stone to thin the wafer
(see, for example, Japanese Patent Laid-open
(Kokai) Publication No. 5-218196 and 8-37169).
The aforementioned usual fhickness of
semiconductor wafer generally varies depending on
its diameter and, for example, it is about 625 pm
for a wafer having a diameter of 5 inches (125 mm)
or 6 inches (150 mm) or about 725 pm for a wafer
having a diameter of 8 inches (200 mm). And
‘although the thickness after thinning méy vary
depending on types of semiconductor devices to be
produced, it is generally about 150-400 pm. If it
is attempted to thin wafers further thinner by
using the aforementioned conventional technique,
the probability of breakage of the wafer during
.the processing step or upon peeling of the

protective tape becomes high, and therefore it 1is

extremely difficult to use it for large scale



extrenely difficult to use it for large scale 2 production. However,

§em conduct or devices used for 1C cards and so forth are required to have

i ncreasi ngky various functions in recent years. Under such a situation,
necessity of thinning sem conductor wafers to be used further thinner has
beconme higher, and it has becone necessary to nake themthinner to a

t hi ckness of about 120 pm or smaller. |If the conventional nethod for
thinning pwbersdsoused in order to produce such an extremely thin

sem conductor wafers, frequency of breakage such as cracking or chipping

during the progesseRne st epearitc sadhert Hrberones Y gheke dsr ogdesa i bed _
above. Therefore, yield is degraded and cost is increased. As a result, it

cannot meetarbargendcale ppeductien. dbghiirseditdthase attenpted to obtain
a thickness of 120 pmor |less by the conventional technique, it is
substanti alhyreaagossgilbl evie ipneyefiturceacking wnl esscanvaf eeadmyi ng a
di aneter of 4 inches (100 nm or less is wused. Disclosure of the Invention
The preserdindpverdwoh wass atoantpi bahedn ene ss etvyofo £ he hafron €ément | oned
problens, and its

semiconductor wafers to be used further thinner

has become higher, and it has become necessary to

make them thinner to a thickness of about 120 um

or smaller.

If the conventional method for thinning

wafers is used in order to produce such an

extremely thin semiconduétor wafers, freguency of

breakage such as cracking or chipping during the

processing step and so forth becomes higher as

described above. Therefore, yield is degraded and

cost is increased. As a result, it cannot meet

large scale production. That is, if it 1is

attempted to obtain a thickness of 120 pm or less

by the conventional technique, it is substantially

impossible to prevent cracking unless a wafer

having a diameter of 4 inches (100 mm) or less 1is

used.

- Disclosure of the Invention
The present invention was accomplished in
view of the aforementioned problems, and its

object is to provide a method for thinning a



object is to provide a nethod for thinning a 3 sem conductor wafer, which
enablres production of sem conductor wafers having a thickness of about

120 pmor kess w thout generating breakage such as cracking or chipping
during the processing step and so forth as nuch as possible at a | ow cost,
and a sem conductor wafer, in particular, one produced in a |large scale
production to have a dianeter of 6 inches or nore, nmade further thinner

conpared Wddhi EBRMANELBRAl RERIUCT G ildh Oéﬁ%rbigsagﬂ 848 dheoaf gement i oned
object, the present invention provides a nmethod for thinning a

sem conduGlar i walreiu By odf i difRe 4 BacK n §UBS aces efk rhe sgMoongdeiar wafer in
whi ch sem conduct or devices are forned on its surface, which conprises

- adhering tiey synf ace Q_%stshewi%%@{@n@l@ri@fa\@@‘ﬁ% ba da RHRROM §u i 28
adhesive layer, grinding the back surface of the sem conductor wafer
whi | e hol dirgckhe:guppordhigpd ng hen el gasihg phe dds saedy setriegonduct or

wafer fromthe support. That is, when sem conductor devices are forned on
a surfaceaofd sswi comdttt ars waterh and pgdepitdiest hitccknedswofcbhe wafer i s
made further thinner, if the wafer is adhered to a support via an
adhesi ve leaykraamenheopabkcsonf agefefr t hén particular, one

produced in a large scale production to ha&e a

diameter of 6 inches or more, made fufther thinner
compared with conventional products.

In order to achieve the aforementioned object,
the present invention provides a method for
thinning a semiconductor wafer by grinding a back
surface of a semiconductor wafer in which
semiconductor devices are formed on its surface,
which coﬁprises adhering the surface of the
semiconductor wafer to a support via an adhesive
leyer, grinding the back surface of the
semiconductor wafer while hoiding the support, and
then releasing the thinned semiconductor wafer
from the support.- |

That 1s, when semiconductor devices are
formed on a surface of semiconductor wafef and
then the thickness of the wafer is made further
thinner, if the wafer is adhered.to a support via
an adhesive layer and the back surface of the

wafer 1s ground as described above, the wafer can

be thinned thinner compared with conventional



wafer is ground as descri bed above, the wafer can be thinned thinner
tonpared with conventional 4 products without causing breakage during the
processi ng:step, and then by releasing the thinned wafer fromthe support,
a thin sem conductor wafer that can be used for IC cards and so forth can
be obtained. In this case, the aforenentioned support preferably consists
of a sem conductor wafer, a glass substrate or a ceramc substrate. If a

sem condugfop qwafies {8t OURd Dy, USiNg HEUGk Ag8URROFEnA thEN and
extrenely flat sem conductor wafer can be obtained. In~ particular, if a

sem condugt 6 cwafLl ngorgrosgd afndt ke sang €1 bals B8yt hey seghcanduet or
wafer to-be thinned is used, they have the sanme physical properties such

as rigidityaferd fhemwafles tafeor@roundtanc t semiaf &h dusetoas Waheegsupport
show no difference in coefficient of thermal expansion. Thus, even if

heat is geartesat ehubiengiébe i ndingsagdanding can be et f oenredowi t hout

generating any stress. The aforenenti oned adhesive | ayer preferably _

conpri ses almxaamadher mal rel ease adhesive, and it particularly preferably
consists of a thermal rel ease doubl e-si ded adhesi ve sheet.

In this case, the aforementioned support
preferably consists of a semiconductor wafer, a
glass substrate or a ceramic substrate.

If a semiconductor wafer i1s ground by using
such a support, a thin and extremely flat
semiconductor wafer can be obtained. 1In
particular, if a semiconductor wafer composed of
the same material as the semiconductor wéfer to-be
thinned is used, they have the same physical
properties such as rigidity, and the wafer to be
ground and the wafer used as the support show no
difference in coefficient of thermal expansion.

Thus, even if heat is generated during the
grinding, grinding can be performed without
-generating any stress.

The aforementioned adhesive layer preferably
comprises wax or thermal release adhesive, and it
particularly preferably consists of a thermal
release double-sided adhesive sheet.

If an adhesive layer thét can be melted or

released by heating is used as described above,

after the grinding, the thinned semiconductor



| f an adhesive |ayer that can be nelted or

descri bed
be easily

| ayer, if
surfaces i

i nvention, the
Iargm‘th%géggn@J

rel eased by heating is used as

above, after the grinding, the thinned sem conductor 5 wafer can
rel eased fromthe support by heating w thout breakage. Further,
when a thernal release doubl e-sided adhesive sheet is used as the adhesive
one showi ng different thernmal release tenperatures for the both
s used, only a sem conductor wafer made thinner can be easily

sepm%uedJg@gkﬂg?@dggﬂ§§s$Q?ﬂr§XéE¥%8n$r5ﬂr%m%’sh gderprgsent
adhe ace o

Sl ve sur

using a support having a |arger adhesive surface as described above,
whol e surface ofryridigesem ¥RBAUGE Of hwafes 11 RE LERRG tHeudUt&F BB%ied
portion can be. easily and surely adhered to the support. In the
present i nuEnéEORe ashemtconduained waf ethien adhels isesi ¢engeiet ori Mevi ces
are formed on its surface can be ground to a thickness of 120 pm or

peri pher al

“according

droe t b caf D gmentt £ 6reck met hok rofhat 1l elys grtedipgreheires

the support preferablfy has an area
rfaee Afcthe af prgeentioned sem conductor wafer. By

t he

| ess

sem conductor wafer adhered to the support via the adhesive |ayer, the

for the both surfaces is used, only a
semiconductor wafer made thinner can be easily
separated from the adhesive sheet by heating.

Further, in the present invention, the
adhesive surface of the support preferably has an
area larger than the surface of the aforementioned
semiconductor wafer.

By using a support having a larger adhesive
surface as described above, the whole surface of
the semiconductor wafér including the outermost
peripheral portion can be easily and surely
adhered to the support.

In the present invention, a semiconductor
wafer in which semiconductor devices are formed on
its surface can be ground to a thickness of 120 pm
or less according to the aforementioned method.

That 1s, by grinding the semiconductor wafer
adhered to the support via the adhesive layer, the
wafer can be made further thinner compared with
the conventional method and the wafer can be
ground to a thickness of 120 pm or less without

causing breakage of the wafer.



waf er can be nmade further thinner conpared with the conventional nethod
and the wafer can be ground to a thickness of 120 pmor |ess without
causi ng breakage of the wafer. 6 Al so, the present invention further
provi des a sem conductor wafer thinned by the aforenentioned nethod.
Specifically, there can be obtained a sem conductor wafer having a
dianeter of 6 inches or nore and a thickness of 120 pmor less. A

thickness that gowd, n%éﬂayﬁe%%e& %Qﬁéﬁetﬂoé}ilfu%@éﬂ%lbdv&%s
conventional technique unl‘ess the diameter was 4 inches or l'ess has been

achi eved Bors emdlicymi g tefr bwhFEest e nM®He fprthie first time. Such an
extrenely thin wafer can suitably be used for IC cards and so forth. As

expl ai ned aghovemeacebodicty hethhed prespricifivermtion, tiyeaeherd ngothe
surface of the sem conductor wafer on which sem conductor substrate is
formed toohtsupperd ¥i gecan adhelkiseor! ayef e rg adimgy t e diacke swf ace of
the wafer, and in particular, using a thermal rel ease adhesive |ayer as
t he adhesiove ¢ ayergh¢ he csemoorduchdr 2 walh éc koamsbe cesilRyY reheased by
heating after grinding. Therefore, the sem conductor wafer can

less.

A thickness that could not have been
substantially obtained by the conventional
technique unless the diameter was 4 inches or less
has been achieved for a diameter of 6 inches or
more for the first time. Such an extremely thin
wafer can suitably be used for IC cards and so
forth.

As explained above, according to the present
invention, by adhering the surface of the
semiconductor wafer on which semiconductor
substrate is formed to a support via an adhesive
layer, grinding the back surface of the wafer, and
in particular, using a thermal release adhesive
layer as the adhesive layer, the semiconductor
wafer can be easily released by heating after
grinding. Therefore, the semiconductor wafer can
be thinned further thinner compared with the
conventional technique without causing breakage
such as cracking or chipping during the grinding

step or releasing step, and a semiconductor wafer

having a thickness of about 120 pm or less can be

=1



be thinned further thinner conpared with the conventional technique

W t hout causi ng breakage such as cracking or chipping during the grinding
step or releasing step, and a sem conductor wafer having a thickness of
about 120 pmor |less can be 7 obtained at a | ow cost. Brief Explanation of
the Dramngs Fig. 1 is a typical view showing a cross section of a

sem conductor wafer to be thinned according to the present invention,

which is @adhgred 0,8 supperd.-Ek9.. 2 is a flow di agram show ng exenplary
steps for thinning seni conductor wafer according to the present invention.

Best Mbde for Carrying out the Invention Hereafter, enbodi nents of the
present invention will be specifically expl ained mﬁth reference to the

drawi ngs. glyevergxpherfyesent otnveid i prawimngs linted to these. Fig. 1
is a typical view showing a cross section of a sem conductor wafer to be

thi nned accordimggt o1t hes paesepp iicaventien shbeling aadheoed to a support
via an adhesive layer. Fig. 2 1s a flow diagram show ng exenpl ary steps
for thi nmagtiemn cofiduct 9emiadendaccosdi mgp fort teo preeseEnt nnmaent i on. .
according to the present invention, which is
adhered to a support.
Fig. 2 is a flow diagram showing exemplary

steps for thinning semiconductor wafer according

to the present invention.

Best Mode for Carrying out the Invention

Hereafter, embodiments of the present
invention will be specifically explained with
reference to the drawings. However, the present
invention is not limited to these.

Fig. 1 is a typical view showing a cross
section of a semiconductor wafer to be thinned
according to the present invention, which is
adhered to a support via an adhesive layer. Fig.
2 is a flow diagram showing exemplary steps for
thinning semiconductor wafer according to the
present invention.

A semiconductor wafer to be thinned according
to the present invention'is one obtained by
slicing an ingot, successively subjecting it to

chamfering, furthermore, polishing and so forth,



A sem conductor wafer to be thinned according to the present invention is
one obtained by slicing an ingot, successively subjecting it to
chanfering; furthernore, polishing and so forth, 8 formng, for exanple, an
oxide filmon one side of mrror-polished surfaces thereof and then

form ng . sem conductor devices (circuit patterns) on the surface by a

phot ol i t hography technique. In the present invention, the surface on which

sem conduct oFndey ces car & £ griers as desski bed fégﬁveoﬂ%nhee salded,gurface

of the wafer, and a sem conductor wafer on which sem conductor devices

are fornee 26r8eseydhed rabeve Uy, be Lathed & rWahRl HAVINGr fakiief§s or
sem conduct or wafer, or just called wafer. In the present invention, as

shown in Hdmitondustifracgedfi @e sEMCORUGHOIp WRfRIrdsOn i elhe
sem conductor devices 2 are fornmed is adhered to a support 4 via an
adhesi ve |sayefade Nhyer ghoft dlhet Barpoabh4s itSe b jpanki.cullarl yhd imted so
long as it is in a thin plate shape and conposed of a hard material, and
t here canmecssed, ihorrexaople, theglsaassfsulzstoat eghacheran ¢ substrate or
a sem conductor wafer such as a silicon wafer (it may be one with an oxide
filnm. |msgaitiadactdf devemesndunt of owafed esnpdsedribed
above may be called surface of the wafer, and a
semiconductor wafer on which semiconductor devices
are formed as described above may be called a
wafer having patterns or semiconductor wafer, or
just called wafer.

In the present invention, as shown in Fig. 1,

é surface of a semiconductor wafer 1 on whiéh
semiconductor devices 2 are formed is adhered to a
support 4 via an adhesive layer 3.

Material of the support 4 is not particularly

limited so long as it is in a thin plate shape and
composed of a hard material, and there can be used,
for example, a glass substfate, a ceramic
substrate or a semiconductor wafer such as a
silicon wafer (it may be one with an oxide film).
In particular, if a semiconductor wafer composed
of the same material as the semiconductor wafer 1
to be ground is used as the support 4, it has the
same physical properties such as rigidity, and

hence it shows no difference in coefficient of

thermal expansion with respect to the wafer 1 to



of the same material as the sem conductor wafer 1 to be ground is used as
t he support 4, it has the sanme physical properties such as rigidity, and
hence it shows no difference in coefficient of thermal expansion wth
respect to the wafer 1 to 9 be ground. Thus, even if heat is generated
during the grinding, stress to be generated can be mnimzed, and
possibility of causing cracking is reduced. The use of the sanme materi al

al so  proyidegrammpadvantages of cRef ear thafti ti§e<$€ﬁ%9rai:€@”cﬁﬁ¥ir@3 for
t he adhesi ve surface of the support 4, it is preferable to use a support 4

| ar ger ,thmet@eismia?e of  tae Af ppempnt jered- waker dahadag patterns. |f
t he adhesive surface of the-support 4 is |large as described above, the

whol e sur tiacei mofz ddig wafer p d shaMvib hg ipay t eEnsc £as ibey easidyk ang issirel y
adhered to the support 4. In a wafer peripheral portion having a chanfered
portion, imedpard.culBiie adhesbdn tilsel iskehy hatbecond absufficient.
However, if.a large support is used, such a phenonenon can be prevented.
Further, ewmwidfes henpesitaonagfet b€ ceot €r guor that of twadecohesd s
sonewhat deviated, there will not remain a portion not adhered and the
whol e waf émEanigyrely and evenly be thinned. In addition, the operation
As for the adhesive surface of the support 4,

it is preferable to use a support 4 larger than

the surface of the aforementioned wafer 1 having

patterns. If the adhesive surface of the. support

4 is large as- described above, the whole surface

of the wafer 1 having patterns can be easily and

surely adhered to the support 4. In a wafer

peripheral portion having a chamfered portion, in

particular, adhesion is likely to become

insufficient. However, if a large support is used,

such a phenomenon can be prevented. Further, even

if the position of the center portion of wafer 1

is somewhat deviated, there will not remain a

portion not adhered and the whole wafer can surely

and evenly be thinned. In addition, the operation.

time can be shortened and thus the operation for

thinning the wafer 1 can be efficiently performed.

Further, the adhesive layer 3 is not
particularly limited so long as it is not released

during the grinding process and can be easily

released after the grinding. However, it 1is

10



time can be shortened and thus the operation for thinning the wafer 1 can
be efficiently perforned. Further, the adhesive |layer 3 is not

particularty limted so long as it is not released during the grinding
‘process and can be easily released after the grinding. However, it is 10
preferably conposed of a material that can be released by heating. As such
a material that can be released by heating, there can be used, for

exanpl e,_gwefteww@y rc%ﬁgé%éﬂhgﬁ\é_e@at@rirmr@léy el easabl e _
doubl e- si ded adhesive sheet. |In particular, a thermal rel ease doubl e-si ded

adhesi ve sheebacaiy beyeaseby iandl elsand; shows msdperi H1 uMdor wayy, and
therefore it enables extrenely uniformgrinding of wafer. The thermally

rel easabl @gratenicd sesl noy hardd tobarlyhekignded toe audeub) efsixded adhesive
sheet, but a doubl e-sided adhesive tape and so forth can also be used.
However, wreamp ltdher walx r et aasenaldubleet sbded adllbesive sheet or the |ike
that is released by heating is used as descri bed above, one that is not
rel eased byhdeakr Ity be gemesatede ddoiuigl € he 1 de dndidigemiste behsetect ed and
the grinding condition nust be selected so as not to cause release.

In particular, a thermal release double-sided

adhesive sheet can be easily handled and shows

superior uniformity, and therefore it enables

extremely uniform grinding of wafer. The

thermally releasable material is not particularly

limited to a double-sided adhesive sheet, but a.

double-sided adhesive tape and so forth can also

be used. |

However, when a thermal release double-sided

adhesive sheet or the like that is released by

heating is used as described above, one that is

not released by heat to be generated during the

grinding must be selected and the grinding

condition must be selected so as not to cause

release. |

Further, a part of the semiconductor devices

2 on the semiconductor wafer surface may be given

a bad mark 9 that indicates failure. However, if

a thermal release double-sided adhesive sheet 3 is

used as described above, it can be easily released

and the adhesive layer does not remain on the

wafer surface after thermal release. Therefore,

11



Further, a part of the sem conductor devices 2 on the sem conductor wafer
surface may be given a bad mark 9 that indicates failure. However, if a
t hermal release doubl e-si ded adhesive sheet 3 is used as described above,
it can be easily released and the adhesive |ayer does not remain on the
waf er surface after thermal release. Therefore, 11 there is no necessity
for cleaning and the bad nmark 9 is not vanished. The steps for thinning a

waf er accenfipg ti0; fhe juesent; ¢ pvenii OE'lwia'ﬂi_It)S exphaiped bekow.  First,
the thickness of the wafer 1 having patterns is nmeasured by using a

m cronmet emofkthe idi ked RFrgnisH&y)., and then the wafer having patterns 1
and the support 4 are adhered to each other via the adhesive layer 3 to

integrate them Tangd therabyrebt aimianbonged capesi tecboldOng2td B)) .
Al t hough the process for the bonding is not particularly limted, the
bonded conposi pedsean iheveasiiynohbtidl hed ebye sapplyimgdt e bdlesi ve | ayer
3 on the surface of the wafer having patterns 1 and then adhering the
waf er to fherstppartted tiiiac khkes adbésitiee| ayefe 8. 1l maddintg on, in order to
enhance the adhesive strength so that rel ease should not be caused during
the grindpegseemsits mepbnetdthy bonded conposineneédr heosulijteeted to

like (Fig. 2 (A)),'and then the wafer having

patterns 1 and the support 4 are adhered to each

other via the adhesive layer 3 to integrate them

and thereby obtain a bonded éomposite 5 (Fig. 2

(B)). Although the process for the bonding is not

particularly limited, the bonded composite 5 ban

be easily obtained by applying the adhesive layer

3 on the surface of the wafer having patterns 1

and then adhering the wafer to the support 4 via

the adhesive layer 3. In addition, in order to

enhance the adhesive strength so that release

should not be caused during the grinding step, if

required, the bonded composite can be subjected to

hot press at a temperature lower than the release

temperature of the adhesive layer 3 and left for

several minutes to several tens of hours to ensure

the integration (Fig. 2 (C)).

Then, the thickness of the bonded composite 5
is measured to determine a stock removal for

grinding (Fig. 2 (D)), and then the back surface

of the wafer having patterns 1 is ground by using

12



hot press at a tenperature lLower than the release tenperature of the
adhesive layer 3 and left for several mnutes to several tens of hours to
ensure the integration (Fig. 2 (C). Then, the thickness of the bonded
conposite 5 is nmeasured to determne a stock renoval for grinding (Fig. 2
(D)), and then the back surface of the wafer having patterns 1 is ground
by using 12 a grinding apparatus (Fig. 2 (E)). As the grinding apparatus,

a surface gripding; fech ysuakl y susgd hor gy iyndi ngs of ,ene surface of
waf er and sg fort%ﬁganlﬁgaaséd. Fér éganplef E%e sd%port side of the

bonded conpeshiE iy i & pfd x4tk , aachugkrhad egby MacHUMsEh i@k or the
| i ke, and "~ surface grinding of the back surface of thé wafer 1 is

per for med byudsiing asket aryrgrd AdhoY 154 0BEF Cbnet RentFkee Ascfaratde wafer 1
ground as descri bed above, its back surface may further be polished as
required (fng. s (£&HythAl san meuchked casgpra examadl ool itdhd ng appar at us

for sem conductor wafers can be used, and the thickness of the bonded
conposi t e sbppar thes iireias uo £d died oberadwldt @ ordeberini @e 5t hes sfacded eomval for
polishing (Fig. 2 (F)). Wen a thernal release doubl e-sided adhesive

a chuck table by vacuum suction or the like, and

surface grinding of the back surface of the wafer

1 is pefformed by using a rotary grinding stone or

the like.

As for the wafer 1 ground as described above,
its back surface may further be polished as
required (Fig. 2 (G)). .Also in such a case, a
usual polishing apparatus for semiconductor wafers
can be used, and the thickness of the bonded
composite»S can be measured beforehand to
determine the stock removal for polishing (Fig. 2
(F)) .

When a thermal release double-sided adhesive
sheet or the like is used, conditions including
supplying amount of grinding fluid (coolant),

~grinding stone rotation number, grinding stone
feeding speed and so forth can be suitably
selected in order to prevent release due to the
heat generation during grinding or polishihg as
described above. |

After the grinding, the bonded composite is

further subjected to polishing as regquired and

13



sheet or the like is used, conditions including supplying anmunt of
grinding fluid (coolant), grinding stone rotation nunber, grinding
feeding speed and so forth can be suitably selected in order to pre
rel ease due to the heat generation during grinding or polishing as
descri bed above. After the grinding, the bonded conposite is furthe
subjected to polishing as required and 13 then roughly cleaned (Fig. 2

(H). andhen s:faj&@@gyz of ebh@ dongedy coppogif ¢ i & Mgasyed (Fig.

If it is necessary

further made ~ thinner, fhe thickness may be

st one
vent

r

2 (1)).

adj usted hisubjcass | BF theecoposblbe donpbisidi 891y Rekisshyag  @gagn.
Thus, even a wafer having a dianeter of 6 to 8 inches, for exanple,
made to have(a) )t.hi ckness ofs 12@ w3 ok dyessowiddoat ieakagesdéfter the
wafer 1 is thinned to a desired thickness as described above, the wafer 1
is rel eagzddi finem t hehsuppoi t kh  Fsgmaty (B) .aWhialse- edthe yret hod for the
rel ease may di ffer depending on the used adhesive |ayer 3, if wax,

rel ease

sdiesevd orgt lidramat omgl @as & edoubl grsimdd nadhesi weol sheding s

as described above, the release can be easily attained by inmmersing
conposi tedgran.sollitusn diwzol @i e fhaseh autierg ahs doraheatsimgoift 6

to 8 inches, for exampie, can be made to have a
thickness of 120 pm or less without breakage.
After the wafer 1 is thinned to a desired
thickness as described above, the wafef 1 is
released from the support 4 (Fig. 2 (J))Y. While
the method for the release may differ depending on
the used adhesive layer 3, 1if wax, thermal release
adhesive or thermal release double-sided adhesive
sheet 1is used.as deécribed above, the release can
be easily attained by immersing the composite in a
solution dissolving those materials or héating it
to the thermal release temperature thereof. 1In
the case of the thermal release double-sided
adhesive sheet 3, in particular, one showing
different thermal release temperatures for the
surfaces of the both sides of the base material 6
or one showing different adhesive strength for the

both surfaces at a high temperature can be used.

In such a case, for example, a surface showing a

higher thermal release temperature (high

temperature thermal release surface) 8 can be
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to the thermal release tenperature thereof. In the case of the thernmal

rel ease doubl e-si ded adhesive sheet 3, in particular, one show ng
different thermal release tenperatures for the surfaces of the both sides
of the base material 6 or one showi ng different adhesive strength for the
both surfaces at a high tenperature can be used. |In such a case, for
exanpl e, a surface showng a higher thermal rel ease tenperature (high

tenperat ureii hertnl « pekepsestydare) & candhe 1duadnesed stxpﬁqg%gfugport 4,

and a surface showing a | ower ermal’ rel ease tenperature enperature

thermal ra®ase sHéage)] reardecadheredria the Mmabgr thayhagpatterns 1.

By doing so, the thinned wafer 1 can be released by heating while the

doubl e- si datk aflhasi ¥e1shest 3uehBbRg tp ban agherethbéoddersupppst. -
Al t hough the thinned wafer 1 becones likely to suffer from breakage with a

smal | stressfesi teevihige paterdnsan be B¢l gasetdgoslyy, byhkeath ngnasd
descri bed above, there is substantially no possibility of generating
cracki ng ovaLarpdi nganWien waX «x s thieropl heelteasg adhedieveclhe used as
adhesive |l ayer, such an adhesive layer may renmain on the surface of the
waf er rel eimedlipy s hdetd mydhElsares osde ¢ he3waf emaiini subjoedded to .
adhered to the support.
Although the thinned wafer 1 becomes likely
to suffer from breakage with a small stress, since
the wafer 1 can be releaséd only by heating as
~described above, there is substantially no
possibility of generating cracking or chipping.
When wax or thermal release adheéive is used
. as adhesive layer, suéh an adhesive layer may
remain on the surface of the wafer released by
heating. Therefore, the wafer is.subjected to
cleaning using a cleaning solution or pure water,
as required (Fig. 2 (K)). On the other hand, when
a thermal release double-sided adhesive sheet 1is
used, an adhesive or the like hardly remains on
the wafer surface, and.therefore the cleaning may
be omitted and thus there is no fear of breakage
during the cleaning step. The support after the
thermal release of the wafer, on which the double-
sided adhesive sheet remains to be adhered, can be

repeatedly used as it is by adhering a new wafer

to be thinned to it. However, the sheet may be
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cl eaning using a cleaning solution or pure water, as required (Fig. 2
(K)): On the other hand, when a thernal release doubl e-sided adhesive
sheet .is wused, an adhesive or the like hardly renmains on the wafer
surface, and therefore the cleaning nay be onmtted and thus there-is no
fear of -breakage during the cleaning step. The support after the thermnal
rel ease of the wafer, on which the doubl e- sided adhesi ve sheet remains to

be adhered,e5ap 8 4" aREAL e@&sbzysngﬁeassﬁbgiosf@y %%@rgagg;oﬁ\év%g to be

thinned to it. However, the sheet nay be 15 separated a mt

support, the supRoiédnBandeaclitanedow@ndea Neredouigesiided adhestve sheet
may be used for every wafer to be ground. By perform ng the thinning

accor di ngrrtep)(]tb% Bs eps expl anedyabovee ra tsenb eondustad waf er can  be
thinned further to a thickness of about.120 pm or |ess w thout causing

br eakage such a®ycrpekiftgrman ochi ppi nch duniingg t Be oyt ddinng sbef hos
rel easing step, and there can be obtained a sem conductor wafer nade
further thltees comparddevit bhharee , praodseed dyn the ttonverd f enalcamchni que
at a low cost. The present invention will be explained nore specifically
with referencehtionéd ffoltdhieny texanptles ckiomesenf t aboprieseértl imment i on
IS not

or less without causing breakage such as cracking

or chipping during the grinding step or releasing

step, and there can be obtained a semiconductor

wafer made further thinner compared with one

produced by the conventional technigque at a low

cost.

The present invention will be explained more
specifically with reference to the following

examples. However, the present invention is not

limited to these.

(Examples)

A surface of a 6-inch (150 mm) silicon wafer
in which semiconductor devices are formed on its
surface (wafer having patterns) was adhered to a
surface of a silicon wafer via a thermal release
double—sided adhesive sheet to form a bonded
composite. Then, the back surface of the wafer
having patterns was subjected to surface grinding
by using a surface grinding machine so that the

wafer should have a thickness of 105 = 15 pm.
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limted to these. (Exanples) A surface of a 6-inch (150 mm silicon wafer
in which sem conductor devices are forned on its surface (wafer having
patterns) was adhered to a surface of a silicon wafer via a thernmal

rel ease doubl e-sided adhesive sheet to forma bonded conposite. Then, the
back surface of the wafer having patterns was subjected to surface
grinding by using a surface grinding nmachine so that the wafer should

have a thisqm%aﬁ?%gg,e, 1%%%&%@%@@%1%55@1@ ¥&f ¢fc YRS el eased by

heating and its ss was mneasured. The thickness of the wafer before

the grindigigqand 4 hentilickagss wis hes yakerq ! hi dned dyi e Ossndisng are
shown in Table 1. As for the grinding conditions, a grinding stone of

#2000 STD s weethr apd O+ Bditige ghonedketati A rdeth iX0RA el afd
grinding stone feeding speed: 0.4 pmmn were used. As the therma

rel ease daibtewsifted adhiesheed sheethe REVADRHA pr edtis ed hizyw™N THO DENKO
CORP. (thickness of base material: 50 pm thermal release tenperature:
120C) was Tusiede Tabl ead Horckneéss ot iwafenghawmdipatdespns  pm) Before
processing After processing

grinding stone of #2000 STD was used, and grinding

stone rotation number: 5000 rpm and grinding stone

feeding speed: 0.4 pm/min were used. As the

thermal release double-sided adhesive sheet,

REVALPHA produced by NITTO DENKO CORP. (thickness

of base material: 50 pm, thermal release

temperature: 120°C) was used.

Table 1
Thickness of wafer having patterns (pm)
Before processing After processing
Bad mark Absent Present Absent Present
No. 1 623.6 621.9 95.2 2 94.1
No. 2 622.4 621.8 99.3 97.2
No. 3 622.9 622.1 98.8 96.8
No. 4 622.6 621.4 95.6 93.8
No. 5 622.6 621.4 96.6 95.3
No. 6 623.2 - 97.7 -
No. 7 623.2 - 95.8 -
No. 8 623.0 - 94.3 -
No. 9 622.5 - 95.2 -
Average 622.9 621.7 96.5 95.4
Range 1.2 0.7 5.0 3.4

As clearly seen from the results shown in the
aforementioned Table 1, each of the wafers having

patterns after the grinding had a thickness in the



Bad mark Absent Present Absent Present No. 1 623.6 621.9 95.2 94.1 No. 2
622.4 621.8 99.3 97.2 No. 3 622.9 622.1 98.8 .96.8 No. 4 622.6 621.4 95.6
93.8 No. 5 622.6 621.4 96.6 95.3 No. 6 623.2 - 97.7 - No. 7 623.2 - 95.8
- No. 8 623.0 - 94.3 - No. 9 622.5 - 95.2 Average 622.9 621.7 96.5 95.4
Range 1.2 0.7 5.0 3.4 As clearly seen fromthe results shown. in the

af orenenti oned Table 1, each of the mafers having patterns after the

arinding hateasichiginess,da Yo s 17 speckhied £AR0% (405 o1 Mo and they

could be t to a thickness oF ess in partlcular 100 pm

or less, wxheHk £aHsi BY KK B Igs Qﬂ!pPQ'@)g 19[5 b&e 1&ke., Fupther, after
t he thernal rel ease, it was not necessary to clean the wafers and bad

marks remynediasthey IE@. nkheopresedd | i pvent bar isatgtidgmted to the
enbodi nents descri bed above. The above-descri bed enbodi nents are nere

exanpl es, cangckhoss, haw q%plh@e substant i aldey. sape rstialet urer @srt hat
described in the appended clains and providing simlar
‘the thermal release, 1t was not necessary to clean
the wafers and bad marks remained as they were.

The present invention is not limited to the
embodiments described above. The above-described
embodiments are mere examples, and those having
the substantially same structure as that described
in the appended claims and providing similar
functions and advantages are included in ﬁhe scope
of the present invention.

For example, the process steps of thinning
expiainéd in the aforementioned embodiments are
mere examples, and a part of the steps may be
omitted or.exchanged, or.further steps may be
added. For example, the steps of (C) hot press,
(F) thickness measurement/determination of stock
removal for polishing, (G) polishing of wafer back
surface and so forth are optional steps, and if a
thermal release double-sided adhesive sheet 1is
used as the adhesive layer, (K) cleaning may also
be omitﬁed.

Further, although 6-inch wafers having
patterns were thinned by grinding in the exampies,

the present invention can also be applied to
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functions and advantages are included in the scope of the present
‘invention. For exanple, the process steps of thinning explained in the

af orenenti-oned enbodi nents are nere exanples, and a part of the steps may
be omtted or exchanged, or further steps may be added. For exanple, the
steps of (C) hot press, . (F) thickness neasurenent/determ nation of stock
renmoval for polishing, (G polishing of wafer back surface and so forth
are opti O%iﬁh%g% %m)g% ﬁa\;ihﬁmal d ehpase foyhl ey sirded, aghesi ve sheet
is wused as the adhesive [ayer, ) cleaning may al sO be omtted. Further,
al though 6-ipgBwaf er g havgng n pakkerds mere fhperediby g ddinichgn the
exanpl es, the present invention can also be applied to 18 thinning those
having a dilpgBkemdfnaef 4han finetBehess e8s 8hidrches iofcherse,a besi des
thinning those having ‘a dianeter of less than 6 inches as a matter of

- course. 19LLAEMS off. Auwetsbad for thinning a sem conductor wafer by
grinding a back surface of the sem conductor wafer in which sem conductor
devices are formed on its surface, which conprises adhering the surface
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of the sem conductor wafer to a support via an adhesive |ayer, grinding
the back surface of the sem conductor wafer while holding the support, and
then rel easing the thinned seniconductor wafer fromthe support. 2. The
met hod for thinning a sem conductor wafer according to Claim1, wherein
the support consists of a sem conductor wafer, a glass substrate or a
ceram c substrate. 3. The nethod for thinning a sem conductor wafer
according to Claim1l or 2, wherein Qﬁﬁggg?esive | ayer conprises wax or
thermal rel ease adhesive. 4. The netho or thinning a sem conductor wafer
according to Caim1 or 2, wherein the adhesive |ayer consists of a

t hermal rel ease doubl e-sided adhesive sheet. 5. The nmethod for thinning a

seni condugt.or waf efe t R@ ACERAITN haiF @i B betthebRiduthe A hearaly rel ease
doubl e- si ded adhesi ve sheet shows different thernmal rel ease tenperatures

for the bath gutihatesg 6.bdb& nethed dor offthivteng cam Sedncdndyetror waf er
according to any one of Clains 1 to 5 wherein an adhesive surface of the

support has ferariea Vaigdr sthancdhe st bacelofiths serecaseeer aafer. 7.
The met hod for thinning a sem conductor wafer according to any one of
Clains 1 tid 6, suherace,thehich comprises adhering the surface

of the semiconductor wafer to a support via an

adhesive layer, grinding the back surface of the

semiconductor wafer while holding.the support, and

then releasing the thinned semiconductor wafer

from the support.

2. The method for thinning a semiconductor wafer
according to Claim 1, wherein the support consists
of a semiconductor wafer, a glass substrate or a

ceramic substrate.

3. The method for thinning a semiconductor wafer
according to Claim 1 or 2, wherein the adhesive

layer comprises wax or thermal release adhesive.
4. The method for thinning a semiconductor wafer
acdording to Claim 1 or 2, wherein the adhesive
layer consists of a thermal release double-sided

adhesive sheet.

5. The method for thinning a semiconductor wafer
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. sem conductor wafer in which sem conductor devices are forned on its
‘surface is ground to a thickness of 120 umor |ess. 8. A sem conductor

waf er, which is thinned by the method according to any one of Clains 1 to
7. 9. A sem conductor wafer, which has a dianeter of 6 inches (150 nm or
nore and a thickness of 120 pmor less. 21

according to Claim 4, wherein the thermal release
double-sided adhesive sheet shows different

thermal release temperatures for the both surfaces.

6. The method for thinning a semiconductor wafer
éccording to any one of Claims 1 to 5, wherein an

adhesive surface of the support has an area larger

than the surface of the semiconductor wafer.

7. The method for thinning a semiconductor wafer
according to any one of Claims 1l to 6, wherein the
semiconductor wafer in which semiconductor devices
are formed on its surface is ground to a thickness

of 120 ym or less.

8. A semiconductor wafer, which is thinned by

the method according to any one of Claims 1 to 7.
9. A semiconductor wafer, which has a diameter

of 6 inches (150 mm) or more and a thickness of

120 pm or less.
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