w
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invention relates to a thin flat workpiece fixing thod and |ts fixing
system which is preferably applied to a thin flat wo

/‘ met hod
and its fixing systemfor fixing a silicon wafer when ndlng tthe’ waf er .
DESCRI PTI ON OF THE RELATED ART In recent years, arts correspondi ng

to increase of the dianeter of a silicon wafer have progressed in the
sem conductor fabrication field because functions and |nt%9rat|on degree
of various seni CORHUELRT WOREFLRE FIFANGSETHORMR &dS FIXIN Tefefore,

i nprovement of the working accuracy in various processes: |nclud|ng not
only the wafer working process for formng a sem conductor device such as
an integrated circuit on a silicon wafer but also the silicon wafer

nanufacturing process for cuttiQ% a single-
OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a thin flat workpiece fixing
method and its fixing system, which is preferably applied to a thin
flat workpiece fixing method and its fixing system for fixing a

silicon wafer when grinding the wafer.

DESCRIPTION OF THE RELATED ART

In recent years, arts corresponding to incfease of the diameter
of a silicon wafer have progressed in the semiconductor fabrication
field because functions and integration degree of various
semiconductor devices have been improved.

Therefore, improvement of the working accuracy in various
processes including not only the wafer working process for forming a
semiconductor device such as an integrated circuit on a silicon wafer
but also the silicon wafer manufacturing process for cutting a single-
crystal ingot into slices and the dicing process for cutting a silicon
wafer and separating it into each semiconductor substrate has been
requested more severely year by year.

Among the above processes, the silicon wafer manufacturing
process comprises a series of such working processes as slicing,
lapping, etching, and polishing so as to manufacture a siliéon wafer

with a predetermined thickness from a single—crystal ingot through the

above processes in order.



crystal. ingot into slices and the dicing process for cutting a silicon
waf er and separating it into each sem conductor substrate has been

request ed nore severely year by year. Anong t he above processes,
the silicon wafer manufacturing process conprises a series of such
wor ki ng processes as slicing, | appi ng, etching, and polishing so as to

manuf acture a silicon wafer wWth a predeterm ned thickness froma
single-crystal ingot through the above pr,ocesses in order.
2 It is expected that the diameter o0f a silicon wafer is further

increased in fultdiie. ekiodEne thibethe BiSHARES o as | $it1ikdnOka &Y RBJLur@L&Ur S
in a silicon wafer, the conventional silicon wafer manufacturing process
has a prdpceapserhtin fukyre)i f Hpverar .t shep dthigknessvasiationrdd wmgreageir acy
because the accuracy.of the flat surface working. art for _elimnating

thi ckness Varrta Il‘oan)éérel%?pwaagtlgrprghué:é’avF'ﬁtmé'a%i g‘i"g’o%‘ng‘reri s limted
As one Ofman&aBBifiads photesHINdsNE Hrb12R0OVIa Priabkeny; SR RO, mfetr gpl aci ng

| appi ng and etching processes in the conventional silicon
requested working accuracy because the accuracy of the flat surface
working art for eliminating thickness variation or warpage produced in
a silicon wafer 1is limited. |
As one of the methods for solving the above problem, a method
of replacing lapping and etching processes in the conventional silicon
wafer manufacturing process with the grinding process is proposed

{Takao Abe et al., "Super-Flat Surface of Large Diameter Silicon

Wafers"™, Journal of IEICE (Institute of Electronics, Information, and

Communication Engineers)). In this case, to support and fix a silicon
wéfer at the time of grinding, the following methods are listed: a
method of attracting a silicon wafer by a vacuum chuck, a method of
attaching a silicon wafer by wax, and a method of attaching a silicon
wafer to a plate by wax and then attracting the plate by a vacuum
chuck.

To fix a silicbn wafer at the time of dicing serving as the
post-process of the silicon wafer manufacturing process, there is a
maethod of attaching the silicon wafer onto a carrier frame with an
adhesive tape attached through the.adhesive tape and thereafter dicing
the silicon wafer while fixing the carrier frame to a vacuum chuck.

As a fixing method for working a workpiece (e.g. hard disk
substrate) with a small minimum lenéth to the maximum length of an

external shape like a silicon wafer, -a vacuum chuck and wax have

conventionally been used similarly to the silicon wafer fixing method.



.waf er manufacturing process with the grinding process is. proposed (Takao
Abe et al., "Super-Flat Surface of Large Dianeter Silicon Wafers", Journa
of LEICE (Institute of Electronics, Information, and Comunication
Engineers)). In this case, to support and fix a silicon wafer at the tine
of grinding, the follow ng nethods are listed: a nethod of attracting a
silicon wafer by a vacuum chuck, a nethod of attaching a silicon wafer by
wax, .and a nethod of attaching a silicon wafer to a plate by wax and then
attracting the plate by a vacuum chuck. 3 To fix a silicon wafer at

the time of di cHogewar,Vithg SElIdA waPasiFiRiNE @EThell tdihgshl Ls@iumvahaek
manuf acturing process, there is a_ nethod of attaching the silicon wafer
onto a cab?¥ & Preaken ek WRrPagridesnedly apeducechoned sHricgghvafer sdhesi ve

tape and fhggeaft j Ci h iJiconwater whil.e fixing.the carrier
frame to % vacuﬁmgéﬁﬁlc% W el Sﬁﬁgha‘g%e)ﬁ ﬁg HEt a8 g ﬂ%ﬁ'ﬁ?n’gsa

wor kpi ecerébedsedhahén ditfk silsahs twakee) idVitdked SERIJE BhEI vASRUERELL tEtEhe
maxi mum | ength of an  external shape like a silicon wafer, a vacuum chuck
and wax hgyErdingokeeriso il yareage gctheisiiliapn wafert he wmifiormed baficme

Fixing metfQdsiiicon wafer is attracted.

Moreover, in the case of the silicon wafer fixing method using
wax, it is Qery difficult to keep the thickness of the wax. constant
for each silicon wafer and a strain may occur in the silicon wafer
when the wax is cured because the wax contracts in accordance with the
thickness of the silicon wafer.

Furthermore, the silicon wafer fixing method using an adhesive
tape has a problem that a working error occurs in the adhesive tape
because the adhesive tape made of an elastic body has a low rigidity.
Furthermore, there is a problem that a defect such as chipping occurs

when removing a silicon wafer from the adhesive tape after dicing.

SUMMARY OF THE INVENTION

In view of the foregoing, an ocbject of this invention is to
provide a thin flat workpiece fixing method and its fixing system
capable of increasing the working yield of thin flat workpieces and
improving the quality and reliability of the workpieces.

The foregoing object and other objects of the invention have
been achieved by the provision of.a this flat workpiece fixing method
and its fixing system which cures a photosetting resin layer by
applying a photosetting resin to one side of a light—transmitﬁing base

member to form a photosetting resin layer, mounting a thin flat



3 s However, the silicon wafer fixing nethod using a vacuum chuck has
a problemthat warpage is newy produced on a silicon wafer since a stress
applied to the silicon wafer at the tine of fixing is released when the
silicon wafer is taken out of the vacuum chuck after grinding because the
war page of the silicon wafer is reforned before the silicon wafer is
attracted. Moreover, in the case of the silicon wafer fixing nethod
using wax, it is very difficult to keep the thi-ckness of the wax

constant for each silicon wafer and a strajn may occur in the silicon
waf er when, the wax i

workpilec: tﬁ CLgoet% %&g?rlxjseretsgg i{\a'axe cont raﬁ% | %taccaor' agge Wi th
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fixing mMiaedrush thedBtAERSIAE of t 8RS HARE menel] em that a working error
occurs in the adhesive tape because the adhesive tape nmade of an el astic
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fixing method and its fixing system capable of increasing the working

yi el d of mdHenapparenipfyghethe taldovwingrdatehyed desqraption aleénr seadidinl ity of
t he wor kpi eces. . . . e foregoing object and other jects_pf the

i nventi on"have - génmaté‘n}g\?eﬁc%"y'%?ﬁgg%? (firviaé" i0%° o é'p‘f‘ R gﬂfkfeaf’ ot IKiece
fixing nBc'&éEi(b‘nated by like reference numerals or characters.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is a local sectional view showing the structure of the
wafer fixing system of the first embodiment;

Fig. 2 is a local sectional view showing the structure of the
wafer fixing system of the second embodiment;

Fig. 3 is a local sectional view showing the structure of the
wafer fixing system of the third embodiment;

Fig. 4 is a local sectional view showing the structure of the
wafer fixing system of the fourth embodiment;

Figs. 5A and 5B are a schematic diagram aﬁd a local sectional
view for explaining a state of applying grease to a silicon wafer in
the fourth embodiment;

Figs. 6A and 6B are a top view and a local sectional view
showing the structure of the wafer fixing system of the fifth
embodiment ;

Figs. 7A and 7B are local sectiocnal views showing the structure

of the wafer fixing system of the sixth embodiment;



and its fixing systemwhich cures a photosetting resin | ayer by' applying a
phot osetting resin to one side of a light-transmtting base nenber to form
a photosetting resin layer, mounting a thin flat wor kpi ece

on the photosetting resin layer, and thereafter applying rays fromthe
ot her side of the base nmenber. Thus, it is possible to fix the

wor kpi ece to one side of the base nenber without causing a strain in the
thin. flat workpiece. " The nature, principle and utility of the
invention will becone nore apparent from the follow ng detail ed

description wherjgeag i 2 §885 HNG9BnY hA elNEnABHGTERE Yt cth AN JEI Ehé N
which like parts are designated by |ike reference nunerals or characters.
BRI EF DESGREeT | Oi0E FHit<oRAE BisS seventh enbhodidentaicconpanyi ng drawi ngs: '

Fig. 1is a local sectjonal view showing the structure of the wafer_ fixing
system of the fiTSt &nbd@ FeRtV*ev showiig Fg. S Bgaﬁ 53 X??Yﬁfalf’“@i“ew

show ng t RReat YL el sBedtif embodiment ;

Fig. 10 is a‘local sectional view showing the structure of the
wafer fixing system of the eighth embodiment;

Fig. 11 is a top view showing the structure of a mask used for
the eighth embodiment;

Fig. 12 is a top view showing an ultraviolet~setting resin
curing state in the eighth embodiment;

Fig. 13 is a local sectional view showing the structure of the
waferlfixing system of the ninth embodiment;

Fig. 14 is a top view showing the structure of a mask used for

the ninth embodiment;

Figs. 15A and 15B are local sectional views showing a uniaxial
stage moving state in the ninth embodiment;

Fig. 16 is a top view showj?ng an ultravioclet-setting resin
curing state in the ninth embodiment;

Fig. 17 is a local sectional view showing the structure of the
wafer fixing system of the tenth embodiment;

Fig. 18 is a local sectional view showing the structure of the
wafer fixing system of another embodiment; and

Fig. 19 is a local sectional view showing the structure of the

wafer fixing system of still another embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of the present invention are described



waf er f.i xi ng system of the second enbodi nent;
sectional view showing the structure of the waf er fixing systemof the
third enbodi nent; Fig. 4 is a local sectional view show ng the

structure of the wafer fixing systemof the fourth enbodinent; .

Figs. 5A and 5B are a schematic diagramand a | ocal sectional vi ew for
explaining a state of applying grease to a silicon wafer in the fourth
enbodi nment ; Figs. 6A and 6B are a top view and a | ocal sectiona
view showing the structure of the wafer _fixing systemof the fifth

enbodi nent ; Figs. 7A and 7B are Pocal.sectional vi ews show ng the
st ruct urkeelowbyt heferfing toxthr) asgsrpamEngt 4BaWingsh enbodi nent ;

Fig. 8is.,aloca ctj.onal view showing the structure of the wafer fixing
systen1o?1{h%1§§ é%&ﬁx%ﬁﬁﬁ i ment ; ~ Fig. 9is a top view show ng the
structure of aipokygstier shib8l URHotes d hareeveikihgespotinRBkd for the

grinding process és a whole, in which circular opening 2A with a

Fig. 3is a local

predetermined diameter is formed at the central portion of the top in
the frame 2, and the stage 3 is movably set at the central portion of
the bottom in the frame 2 facing the opening 2A in the direction shown
by arrow Z (gravitational direction) or the direction opposite to the
gravitational direction.

Fixed base 4 made of fused quartz (e.g. fused silica glass)
having a predetermined thickness is set outside of the frame 2 so as
to cover the opening 2A. Silicon wafer (diameter of approx. 6") 6 is
mounted on the fixed base 4 through ultraviolet—setting resin 5 (trade
name WR8951: KYORITSU KAGAKU KOGYO Co., Ltd.).

Moreover, high-pressure mercury lamp (2,000 W, 80 W/cm) 7 is
set on the stage 3'integrally with the stage 3 so as to be vertically
movable in order to control the light intensity of ultraviolet
radiation (peak wavelength: 360 nm) Ll emitted from the high-pressure
mercury lamp 7 to the ultravioleﬁ—setting resin 5 in accordance with
vertical movement of the stage 3.

Furthermore, openable shutter 8 is set to the top of high-
pressure mercury lamp 7 so as to adjust the irradiation time of
ultraviolet radiation L1 emitted from the high-pressure mercury lamp 7.

In this case, the interval between electrodes of high-pressure
mercury lamp 7 (that is, arc length) is set longer than the diameter
of silicon wafer 6. Moreover, the contact surface of fixed base 4

with the top of frame 2 (that is, the surface exposed in the frame 2



Fig. 10 is a local sectional view showi ng the structure of the wafer
fixing system of the eighth enbodi nent; Fig. 11 is a top view

showi ng the structure of a mask used for the eighth enmbodi nent;

Fig. 12 is a top view showing an ultraviolet-setting resin curing state in
t he ei ghth enbodi nent; Fig. 13 is a local sectional view show ng
the structure of the wafer fixing systemof the ninth enbodi nent;

Fig. .14 is a top view showi ng the structure of a mask used for the ninth
enbodi nent ; Fi gs. 15A and 15B are l7ocal sectional views show ng a
uni axi al thetomgbh hinw iopgnshat2A)i MAL he previibuehpodichedtso as to haveriag. 16 i S
a top view showing an ultraviolet-setting resin curing state in the ninth
enbodi mentflatness of {10 ¢4=pQ0 ) x| lassct | MAREOVEF eviheh i plepasse of ‘

structure @fedR8ole i Xd S the tepth eg@qui ng .

Fig. 18 i s@lat I ocgl gﬁ%ﬁgl k%?éﬁvxsﬁgﬁv%% tﬂgz snﬁpuétsure oftgtahlerl ac\/?/gfcei?nce
fixi ng syswvith dheaneidtdr ofnmbollicvenwafa@and by changinki fits b sicesatiecal
sectional view showing the structure of the _wafer fixing systemof still
anot her enbodi nefprthe TAFREBEDRSCRIP PPERFEE® THEEVBOPVERE Surface 4A

Preferred gpbgdidiephse of ilshSrPiGReNko!l AV QY bANVAHE HESES iNfTaviolet

radiation L1 emitted from the high-pressure mercury lamp 7 in the
direction opposite to the direction shown by arrow Z because the top
4B serves as the reference plane for grinding silicon wafer 6.
Thereby, it is possible to avoid thickness variation of ultraviolet-
setting resin 5 from occurring due to the weight of silicon wafer 6.

In the case of the above structure, the wafer fixing system 1
opens the shutter 8 after the light intensity of ultraviolet radiation
Ll emitted from the high-pressure mercury lamp 7 is stabilized (light
intensity of irradiated ultraviolet radiation: average of approx. 200
mW) . Then, ultraviolet radiation Li emitted through the shutter 8
passes through the opening 2A and moreover passes through light-
transmitting fixed base 4 and thereafter, it is applied to the bottom
of ultraviolet-setting resin 5. Thereby, the ultraviolet-setting
resin 5 is cured by irradiation with ultraviolet radiation L1l and it
can be stuck between silicon wafer 6 and the fixed base 4 without
causing any strain in silicon wafer 6.

According to the above structure, the ultraviolet-setting resin
5 is cured by applying ultraviolet radiation L1 whose light intensity
is stabilized to the resin 5 from the contact surface 4A side of fixed
base 4 after mounting silicon wafer 6 on the top 4B of light-

transmitting fixed base 4 through the ultraviolet-setting resin 5 at



6 below by referring to the acconpanying drawings. (1) First Enbodi nent
In Fig. 1, synbol 1 denotes a wafer fixing systemused for the grinding
process as a whole, in which circular opening 2A with a predeterm ned
dianeter is formed at the central portion of the top in the frame 2, and
the stage 3 is novably set at the central portion of the bottomin the
frame 2 facing the opening 2A in the direction shown by arrow Z
(gravitational direction) or the direction opposite to the gravitational
di rection. Fi xed base 4 nade of fuBed quartz (e g. fused silica

gl ass) @.@vges%e vaeRdet SERneE Ebiféﬁhe fér.s et rpit gl de; of; & g%sgggysg%

as to cover openi ng 2A. ['i'con (di aneter éf appr

nount ed diixt kelicoredvalfase6 itd ktmeughxed ﬁdaaél olvatth&attd:angs:fnq%ﬂy Straiaden
nanme WR8951: KYORI TSU KAGAKU KOGYO Co., Ltd.). Mor eover,

hi gh- pr esSdrt&°RefRS &-anp (2,000 W 80 Wcnm) 7 is set on the stage 3
integrally with the stage 3 so as to be vertically novabl e in order to

control the light intensity of ultraviolet radi ati on (peak wavel engt h:
360 nn) LEensétad Embodimenthi gh- pressure

In Fig. 2 in which a portion corresponding to that in Fig. 1-is
provided with the same symbol, a wafer fixing system 10 has the same
structure as the wafer fixing system 1 of the first embodiment except
that ultraviolet-setting resin 11 differs. That is, the ultraviolet-
setting resin 11 of the second embodiment is obtained by adding a
plurality of fine ceramic grains 12 to ultraviolet-setting resin 5 of
the first embodiment.

According to the above structure, the ultraviolet-setting resin
11 containing a plurality of ceramic grains 12 is cured by mounting
silicon wafer 6 on the top 4B of light-transmitting fixed base 4
through the ultraviolet-setting resin 11 and thereafter applying
ultraviolet radiation L1l whose light intensity is stabilized from the
contact surface 4A side of fixed base 4 at the stage before grinding
silicon wafer 6 similarly to the case of the first embodiment.
Thereby, it is possible to fix silicon wafer 6 to the fixed base 4

without causing any strain in silicon wafer 6 and improve the rigidity

of ultraviolet-setting resin 11.

(3) Third Embodiment

In Fig. 3 in which a portion corresponding to that in Fig. 1 is
provided with the same symbol, a wafer fixing system 20 has a

structure in which polyester film 21 with a thickness of 50 u m is



mercury lanp 7 to the ultraviolet-setting resin 5 in accordance with
vertical novenent of the stage 3. Furt hernore, openable shutter 8
is set to the top of high- pressure nercury lanmp 7 so as to adjust the
irradiation tinme of ultraviolet radiation L1 emtted fromthe

hi gh- pressure nercury lanp 7. In this case, the interval between
el ectrodes of high-pressure mercury lanp 7 (that is, arc length) is set
| onger than the diameter of silicon mafer 6. Moreover, the contact
surface of fixed base 4 with the top of %frane 2 (that is, the surface
exposed i attduheldr foetie bottam of silicon wafer 6 and silicon wafer 6 is 7

t hrough the open| ng 2A) 4A 1S Erew qusly workedlpé‘otﬁs to have a_. flatness
of [err]/TOURtest PP=50 'R 4Brof fsixedBitR fe NIRHE thPCRMBES TS film 21

ul traviol gfg ﬁ&é 'ulig.rg 1%1:55&?99(%&95%25 Mk LagAdidis t8ded steqotance
gnt er

wi th the wel con wa by changing its viscosities.
Furtherrmmfefdrnéﬁgasysﬂ:m appbsthee fSrde dnboddmemtct surface 4A of fixed
base 4 is arranged so as to be vertical tg ultraviolet radiation L1

emitted from t hethithhs frassguthe RAIYEsTer fig™72t Pahan afretveofitPifidi te to
the di reCtl'aQ‘BeSMhbifo@réﬁWc%nbﬁgff’ép% 59& f{t¥Pdiameter is set so as to be

slightly smaller than that of silicon wafer 6. Thereby, when mounting
silicon wafer 6 with the polyester film 21 attached on the top 4B of
fixed base 4 through the ultraviolet-setting resin 5, the central
portion of silicon wafer 6 bonds with the polyester £ilm 21 and the
margin of silicon wafer 6 contacts the ultraviolet-setting resin 5.

In this connection, the size {(contact area) of polyester film
21 to silicon wafer 6 is previously set so that the resultant force of
adhesive strengths of polyester film 21 and ultraviolet-setting resin
5 to silicon wafer 6 becomes larger than the frictiocnal force between
a grindstone (not illustrated) and silicon wafer 6 when silicon wafer
6 is ground. |

According to the above structure; the ultraviolet-setting resin
5 is cured and stuck between the margin of silicon wafer 6 and the top
4B of fixed base 4 and the central portion of silicon wafer € is
bonded to the polyester film 21 by mounting silicon wafer 6 with the
polyester film 21 attached on the top 4B of fixed base 4 through the
polyester £ilm 21 and the ultraviolet-setting resin 5 and thereafter
applying ultraviolet radiation L1 whose light intensity is stabilized
from the contact surface 4A side of fixed base 4 at the stage before

grinding silicon wafer 6, similarly to the case of the first

embodiment.



4B serves as the reference plane for grinding silicon wafer 6. Thereby, it
IS possible to avoid thickness variation of ultraviolet- setting resin b5
fromoccurring due to the weight of silicon wafer 6. In the case of
the above structure, the wafer fixing system1l opens the shutter 8 after
the light intensity of ultraviolet radiation L1 emtted fromthe

hi gh-pressure nercury lanp 7 is stabilized (light intensity of irradi ated
ultravi ol et radiation: average of approx. %OO mA . Then, ultraviolet
radiation L1 emtted through the shutter passes through the opening 2A

and noreover passesréshrlaughtlisglpbssilbleattsnfixiaigif:buethﬁwcsé Yo aek fixed
t hereafter, s .applied to the bottom_ of ultraviolet-setting resin_5

Ther eby, baje %Mrav%me Pelvesier falrflsand the s thsvieietasetting wesin
ul travi ol egase 4@%% rlr% AP stiaifan berssiiciahat weeruo%éok,gen i"@ j¢r 6 and

the fixe causing any strain in silicon wafef
Accor di ngoksibhe tabadiust ruhet adisesiveefotda @Ei si]s!tecsxewafag & &oi nhe 5is
cured by applying ultraviolet radiation L1 whose |i i ntensit
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fixed base 4 through the ultraviolet-setting resin 5 at
is possible to wvery easily remove ground silicon wafer 6 fraom the top

4B of fixed base 4.

(4) Fourth Embodiment .
In Fig. 4 in which a portion corresponding to that in Fig. 3 is
provided with the same symbol, a wafer fixing system 30 has the same
structure as the wafer fixing system 20 of the third embodiment except
that a material attached to silicon wafer 6 differs. ' That is, the
wafer fixing system 30 of the fourth embodiment has a structure in
which grease 31 is applied to the bottom of silicon wafer 6 at a
predetermined thickness and in a predetermined pattern and silicon
wafer 6 is mounted on the top 4B of fixed base 4 through the grease 31
and the ultraviolet-setting resin 5.
' In this case, the grease 31 has an adhesive force large enough
for silicon wafer 6 and is applied to the bottom of silicon wafer 6 in
a striped pattern of a predetermined pitch and at a preset application
amount of grease, as shown in Fig. 5A. Thereby, when mounting silicon
wafer 6 coated with the grease 31 on the top 4B of fixed base 4
through the ultraviolet-setting resin 5 (Fig. 5B), a part of silicon
wafer 6 bonds with the grease 31 and the other part of silicon wafer 6

contacts the ultraviolet-setting resin 5.



8 the stage before grinding silicon wafer 6. Thereby, it is possible to

fix silicon wafer 6 to the fixed base 4 without causing any strain in
silicon wafer 6. (2) Second Enbodi nment In Fig. 2 in which a
portion corresponding to that in Fig. 1 is provided with the sane synbol,

a wafer fixing system 10 has the same structure as the wafer fixing system
1 of the first enbodi nent except that ultraviolet-setting resin 11

differs. That is the ultraviolet- settinmg resin 11 of the second

enbodi ment is obtaj,ned by adding a | ur al.i of fin 1 |ns 2 to
ul travi ol et - set f‘n ’re§°§"%°o%r°“ A %elas? eé?vaeo%oté e SLEMLG %acor #g to
the abovepgtditiedr it MBelbtéid ahels $ldviBEsTe Skt sd Ira@NtRb aagl 8ant

plurality of ceranmic grains 12 is cured by nounting silicon wafer 6 on the

top 4B of forghtoft pdheshive sngerﬁgtt@doﬁa@@ grease &}gm@h@%wml@ﬂ:‘set ting
resin 11 an Ihereaft ol et diati L1 ose i

i nt ensi tys?gmsrfgalfl Ff‘?ed t'1"r %ﬁ’ﬁ??g’ w@% Zéé,'[be a?grgﬁroﬂ" tﬁhftlsr%e ase 4
at the stggpcdaithRedld iR s€ddd qaatvml%téa&dn badl silieohheaseis e whed he

- first enmbodiment. Thereby, it is possible to fix silicon wafer 6 to the
fixed bas&ilicey twafer €ssiongurdhy strain in silicon wafer 6 and i nprove the

rigidity of ul 5&%¥Léié§'fgegﬁérgLé§%S EEuc ure, similarly to the case of the
third embodiment, at the stage before grinding silicon wafer 6, the
silidon wafer 6 coated with the grease 31 is mounted on the top 4B of
fixed base 4 through the ultraviolet-setting resin 5, thereafter
ultraviolet radiation L1 whose light intensity is stabilized is

. applied from the contact surface 4A side of fixed base 4. Thus, a

part of silicon wafer 6 is bonded to the grease 31 while the
ultravioletfsetting.resin 5 is cured and stuck between the othei_part
of silicon wafer 6 and the top 4B of fixed base 4.

_ As a result, it is possible to fix silicon wafer 6 to the fixed
base 4 through the ultraviolet-~setting resin 5 and the grease 31
without causing any strain in silicon wafer 6. Moreover, because the
grease 31 is applied to silicon wafer 6 in a predetermined pattern and
at a predetermined amount, it is possible to adjust the édhesive
strength of silicon wafer 6 to the ultraviclet-setting resin 5 and

'resultingly, it is possible to very easily remove ground silicon wafer

6 from the top 4B of fixed base 4.

{5) Fifth Embodiment
In Figs. 6A and 6B in which a portion corresponding to that in

Fig. 1 is provided with the same symbol, a wafer fixing system 40 has



(3) Thi.rd Enmbodi nent In Fig. 3 in which a portion corresponding to
that in Fig. 1is provided with the sanme synbol, a wafer fixing system 20
has.a structure in which polyester film21 with a thickness of 50 [err] m
S attached to the bottomof silicon wafer 6 and silicon
wafer 6 is mnounted on the top 4B of fixed base 4 through the pol yester
film21 and the ultraviolet-setting resin 5, in addition to the structure
of wafer fixing system1 of the first enbodj nent. In this case,
the polyester film21 has an adhesive stre h large enough for silicon
wafer 6 ZndtTictuReahBtehichs thaee SPrRerEPIRls 440 thtdly Bartiiitahynsethde of
silicon e gl D@ gopnti ] . 6., W t he pol yester
film21 \ggtga% eddBorg%t ﬁg’y?%\g;‘\%% of hl%atzgﬂséeggﬂ? %ﬁgﬁ ?%ﬂe%

ul travi ohtraeisliatgseesim Testihes cant kabedfet tinophefultirhirtoretwaketify bonds
with the polyester film21 and the margin of silicon wafer 6 contacts the
ul travi ol%@€i8ePt | iy apdiHem to the strugtirepfy thentiekay sixippesvster t @t act
area) of I r bl 1 |1 el ' (=37 I 0.t hat
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ul travi oltgie setraviplle®Ssatting resin 5 at equal intervals.

According to the above .structure, the margin of silicon wafer 6
is brought into contact with and supported by three support pins 41A
to 41C and the ultraviolet-setting resin 5 is cured and stuck between
silicon wafer 6 and the fixed base 4 by mounting silicon wafer 6 on
the top 4B of fixed base 4 through the ultraviolet-setting resin 5 in
which three support pins 41A to 41C are embedded and thereafter
applying ultraviolet radiation L1 whose light intensity is stabilized
from the contéct surface 4A side of fixed base 4 at the stage before
grinding silicon wafer 6, similarly to the case of the first
embodiment. |

As a result, it is possible to fix silicon wafer 6 to the fixed
base 4 through the ultraviolet-setting resin 5 without causing any
strain in silicon wafer 6. Moreover, because silicon wafer 6 is
supported by three supéort pins 41A to 41C, it is possible to keep the
interval between silicon wafer 6 and the fixed base 4 constant
independently of the thickness of ultraviolet-setting resin 5.

(6) Sixth Embodiment

In Figs. 7A and 7B in which a portion corresponding to that in
Fig. 1 is provided with the same symbol, a wafer fixing system 50 has

a structure in which discoid mask (first mask) 51 is removably set



5 to si.licon wafer 6 becones | arger than the frictional force between a
grindstone (not illustrated) and silicon wafer 6 when silicon wafer 6 is
gr ound. According to the above structure, the ultraviolet-setting
resin 5 is cured and stuck between the margin of silicon wafer 6 and the
top 4B of fixed base 4 and the central portion of silicon wafer 6 is
bonded to the polyester film21 by nounting silicon wafer 6 with the

pol yester film 21 attached on the top 4B of fixed base 4 through the

pol yester film 21 and the ultraviolet-settli3ng resin 5 and thereafter

appl yi ng Gfem dhieoipsidedifathenftamenBose as §ht covarefbetgPandngt abief fagme
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base 4 through the polyester film21 and the ultraviolet-setting resin 5
wi t hout c&33iwittarydiamatier ioff apprionSwahdis dormedt edeng, the disecpbysiseine to
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In the above structure, when applying ultraviolet radiation L1
while setting the mask 51 in the frame 2 (Fig. 7A), only rays L1A of
ultraviolet radiation L1 passing through the circular window 51A of
mask 51 are applied to the uitraviolet—setting resin 5 through the
opening 2A and the fixed base 4. Thereby, the ultraviolet-setting
resin 5 is cured only in a range irradiated with rays LlA, that is,
central portion 5X corresponding to the circular window 51A and_stuck
between silicon wafer 6 and the fixed base 4. As a result, because
portions other than the central portion 5X of ultraviolet-setting
resin 5 are softened, the central portion of silicon wafer 6 is
temporarily fixed to the fixed base 4 with an interval corresponding
to the height of central portion 5X of ultraviolet-setting resin 5.

Thereafter, by removing the mask 51 out of the frame 2 and
applying ultraviolet radiation L1 (Fig. 7B), ultraviolet radiation L1l
is applied to the whole surface of ultravioiet-setting resin 5
temporarily fixed through the opening 22 and the fixed base 4.
Therefore, the whole of ultraviolet-setting resin 5 is cured and the
resin 5 can be stuck between silicon wafer 6 and the fixed base 4
without causing any strain in silicon wafer 6.

According to the above structure, the ultraviolet-setting resin
5 is cured only at the central portion 5X corresponding to the

circular window 51A of mask 51 and stuck between silicon wafer 6 and



ultravi-olet-setting resin 5 because the polyester film21 snmaller than
silicon wafer 6 in dianmeter is attached to silicon wafer 6. Thus, it is
possible to very easily renmove ground silicon wafer 6 fromthe top 4B of
fi xed base 4. (4) Fourth Enbodi ment In Fig. 4 in which a portion
corresponding to that in Fig. 3 is provided with the sane synbol, a wafer
fixing system 30 has the sanme structure as the wafer fixing system 20 of
the third enbodi ment except that a materjal attached to silicon wafer 6
differs. That is, the wafer fixing syste]rﬁBO of the fourth enbodi ment has
a struct the fixedvbasé 4jraseseiBicors wapeti@dst suppertsst byntld cenltrgbn wafer 6
at a predetermned _thjckness and in a predete mggﬁgtaﬁattern and_si|icon

vaf er 6 PETRHRMRYO6nit HAEE) s PExE Tase ghtheda§kedielB1  and
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an adhesive force | arge enough for Silicon wafer 6 and is applied to"the

bott om oftestheceasenafeth® first amisédimeat, pedundingo$ilaqonedater 16 pedtipe t ch
and at a preset application amount of grease_, as shown in Fi
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a part of silicon waf er bonds with the grease 31 and the other part of
Silicon vetfadilfzed cixrivathe ¢drebaditt senfagectAseide pf fiwedi base 4.

Thereafter by removing the mask 51 out of the frame 2 and
applying ultraviolet radiation Ll whose light intensity is stabilized
again from the contact surface 4A side of fixed base 4, the whole of
ultraviolet-setting resin 5 is cured and temporarily-fixed silicon
wafer 6 can completely be fixed to the fixed base 4 through
ultraviolet-setting resin 5 without causing any strain in the fixed
silicon wafer 6. Moreover, because silicon wafer 6 is supported by
the central portion 5X of teﬁporarily—fixed ultraviolet-setting resin
5, it is possible to keep the interval between silicon wafer 6 and the

fixed base 4 always constant.

(7) Seventh Embodiment -

In Fig. 8 in which a portion corresponding to that in Fig. 3 is
provided with the same symbol, a wafer fixing system 60 unlike the
wafer fixing system 20 of the fhird embodiment, has a structure in
which fixed base 61, ultraviolet-setting resin 62, and polyester film
63 are constituted by physically working the fixed base 4, the
ultraviolet-setting resin 5, and the polyester film 21 of the third
embodiment. That is, through-hole 61H with a predetermined diameter

is formed at the center of fixed base 61 and moreover, through-holes



In this connection, an area of the bottomof silicon wafer 6 to- be coated
with the grease 31 is previously set so that the resultant force of
adhesive strengths of the grease 31 and the ultraviolet- setting resin 5
to silicon wafer 6 beconmes larger than the frictional force between a
grind stone (not illustrated) and silicon wafer 6 when silicon wafer 6 is
gr ound. According to the above structure, simlarly to the case of
the .third enbodi nent, at the stage befo?g grinding silicon wafer 6, the

silicon wafer 6 coated with the ease 31.is nmounted on the_top 4B of
i xbd backt 2pd, B Irren Foted 4 Bhe Ssari it BE ity AhreRost iyl the
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fromthe contact surface 4A side of fixed base 4. Thus, a part of silicon
waf er 6 ie6i1thonded to the grease 31 while the wultraviolet-setting resin 5

I's cured and stuck between the other. part _of. silicon r 6 and the top
4B of 1 xeq bastioHeover, o8 Sy cE o Forial, SRR &5 PRACRiron
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the grease 31 wthout causing any strain in silicon wafer 6. Moreover,
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pattern and,, e3s of f£ilm 63 is flattened. The radial grooves 63G are formed

in a wide range about the through-hole 63H over almost the whole of
one side 63A of polyester film 63.

In this case, the polyester film 63 is attached to the bottom
of silicon wafer 6 so tl.xat one side 63A of film 63 contacts and
silicon wafer 6 is mounted on the top 61B of fixed base 61 through the
polyester film 63 and the ultraviolet-setting resin 62.

Moreover, vacuum pump 64 serving as negative pressure means is
set to the outside of the frame 2 so as to apply a negative pressure
by the vacuum pump 64 to pipe 65 extended into the frame 2. The pipe
65 is bent above the high-pressure mercury lamp 7 in the frame 2,
inserted into the through-holes 61H and 62H of fixed base 61 and
ultraviolet-setting resin 62 along the direction opposite to the
direction shoim by arrow Z, and connected with the through-hole 63H of
polyester film 63.

In the above structure, the polyester film 63 is attached to
the bottom of silicon wafer 6 so that one side 63A of film 63 contacts
and thereafter, silicon wafer 6 is mounted on the top 61B of fixed
base 61 through the polyester film 63 and the ultraviolet-setting
resin 62. Thereafter, by driving the vacuum pump 64 and thereby

applying a negative pressure, the air remaining in the radial grooves



at a predeterm ned anmount, it is possible to adjust the adhesive strength
of silicon wafer 6 to the ultraviolet-setting resin 5 and resultingly, it
is possible to very easily renove ground silicon wafer 6 fromthe top 4B
of fixed base 4. (5) Fifth Enbodi nent In Figs. 6A and 6B in

which a portion corresponding to that in Fig. 1 is provided with the sane
synbol, a wafer fixing system 40 has

12 a structure in which three support pinggd4lA to 41C horizontally set to
the top 4B of fixed base 4 at al nost the sane height as the

ul travi ol €3G Fokined o ahkeNpdlydsteenbltlaad 18 dimhalredvirolodghsetid ipige 68Si N
5, in addition to the structure of the wafer fixing system1l1l of the first
enbodi merAnd Fesybtindnor sipiern apfer of ArCakberaiedaAfe e biyhene side 63A

ultraviol e _Seié’ LpY-r&SlNg3 at equal intervals. According to the
Bo %r 63. b : .
above st r%%tur fest e margin of silicon wafer 6 is brought into contact

Wi th and suppor tadeibys idasee S1RA whpldsutfice tof 410iadtd walfer 6 except
ultraviolet-setting resin 5 is cured and stuck between

its margin is attracted and held by one side 63A of polyester £ilm &3

and other side 63B of polyester film 63 is mounted on the ultraviolet-

setting resin 62. Therefore, the polyester film 63 is absorbed by the
ultraviolet-setting resin 62 when attracted and resultingly, silicon
wafer 6 can be prevented fram deforming. In this connection, a
negative pressure applied by the vacuum pump 64 is previously adjusted
so that silicon wafer 6 is not deformed.

Thereafter, when ultraviolet radiation L1 whose light intensity
is stabilized is applied from the contact surface 61A side of fixed
base 61, the ultraviolet-setting resin 62 is cured and can be stuck
between silicon wafer 6 and fixed base 61 without causing any strain
in attracted and held silicon wafer 6.

According to the above structure, the ultraviolet-setting resin
62 is cured and stuck between the margin of silicon wafer 6 and the
top 61B of fixed base 61 while silicon wafer 6 is temporarily fixed to
the polyester film 63 by mounting silicon wafer 6 to which the
polyester film 63 is attached so as to hold the radial grooves 63G
formed on one side 63A of polyester film 63 on the top 61B of fixed
base 61 through the polyester film 63 and the ultraviolet-setting
resin 62 at the stage before grinding silicon wafer 6 and thereafter,
keeping a state in which silicon wafer 6 is attracted and held by one
side 63A of polyester film 63 and then, similarly to the case of the

third embodiment, applying ultraviolet radiation L1 whose light



silicon wafer 6 and the fixed base 4 by nounting silicon wafer 6 on the
top 4B of fixed base 4 through the ultraviolet-setting resin 5 in which
three support pins 41A to 41C are enbedded and thereafter applying
ultraviolet radiation L1 whose light intensity is stabilized fromthe
contact surface 4A side of fixed base 4 at the stage before grinding
silicon wafer 6, simlarly to the case of the first enbodi nent.

As a.result, it is possible to fix silicoA7wafer 6 to the fixed base 4

through the uItraV|oIet SqLL reS| 5 wi.thou usi tEQIy in
silicon wAPEF B \BF BT, %gause STT %%nntawgf ;e? %C% EQAa@éeO?;Ee q{)y three
support pbAseddiA to 41C, |t I's possible to keep the |nterval bet ween

silicon wafer 6 and the fixed base 4 constant jndependentg% of the
thi ckness of ul Pmawi pesultseiti by passihle to fix(shligopt HafemGditrerhe fixed
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wafer 6. Moreover, by adjusting a negativé pressure applied by the
vacuum pump 64, it is possible to very easily remove ground silicon

. wafer 6 from the top 61B of fixed base 61.

(8) Eighth Embodiment

In Fig. 10 in which a portion corresponding to that in Fig. 7A
is provided with the same symbol, a wafer fixing system 70 unlike the
wafer fixing system 50 of the sixth embodiment, has a structure in
which mask (third mask) 71 capable of adjusting the size of circular
window 71A is fixed to the inside of the frame 2.

As shown in Fig. 11, the mask 71 has the same structure as the
aperture of a general camera (not illustrated), in which the circular
window 71A is formed at the central portion by a plurality of wvanes
71W overlapped in a predetermined direction so that the diameter of
circular window 71A can be changed in accordance with movement of
' vanes 71ﬁ.

The center of circular window 71A of mask 71 is previously set
so as to be located on the same axis with the center between
electrodes of high-pressure mercury lamp 7 and the center of silicon
wafer 6. Moreover, the maximum diameter of circular window 71A of
mask 71 is set to a value larger than the diameter of silicon wafer 6.

In the above structure, it is started to apply ultraviolet



13 fromthe inside of the frane 2 so as to cover the opening 2A of frame
2, in addition to the structure of the wafer fixing system1 of the first
enbodi ment. At the central portion of mask 51, circular window 51A with a
di aheter of approx. 5 mmis formed along the direction sane as the
traveling direction of ultraviolet radiation L1. In the above
structure, when applying ultraviolet radiation L1 while setting the mask
51 in the frame 2 (Fig. 7A), only rays L1/ of ultraviolet radiation L1
passi ng through the circular wi ndow 51A o mask 51 are applied to the

ul travi olretiigtid¢n 11g whese 15ghitr buggnstiliy i9pabadi2ed afhd lehthd iciagdubase 4.
Thereby, the ultraviolet-settin resin. 5 is red. only in_a range
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4. As a result, because portions other than the central portion 5X of
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wafer 6 is tenporarily fixed to the fixed base 4 with an interval
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and applying ulfravidlet radiation L1 (Fig. 7B), ultraviolet radiation L1
i s applied wicH ldtwhvldlesuradiationh ULtisslokty -egnded te®sind Bhe margin

tenporarily fixed through the opening 2A and_the fixed_base 4. Ther ef or e,
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strain in silicon wafer
the central portion toward its margin as shown in Fig. 12 and slowly.

stuck betweeh silicon wafer 6 and the fixed base 4. Therefore, it is
possible to avoid a strain due to contraction of ultraviolet-setting
resin 5 and resultingly, it is possible to prevent a strain from
occurring in silicon wafer 6 correspondingly to the strain of
ultraviolet-setting resin 5.

Accordihg to the above structure, because the circular window
71A of mask 71 is closed at the stage before grinding silicon wafer 6
and similarly to the case of the sixth embodiment, silicon wafer 6 is
mounted on the top 4B of fixed base 4 through the ultraviolet-setting’
resin 5 and thereafter, ultraviolet radiation L1 whose light intensity
is stabilized is applied from the contact surface 4A side of fixed
base 4 and also the diameter of circular.window 71A of mask 71 is
slowly increased. Thereby, the ultraviolet-setting resin 5 is slowly
cured from its central portioﬁ toward its margin in accordance with
the circular window 71A of mask 71 and thus, it is possible to fix
silicon wafer 6 to the fixed base 4 through the ultraviolet-setting

resin 5 while avoiding a strain due to contraction of ultraviolet-



According to the above structure, the ultraviolet-setting resin 51is

cured only at the central portion 5X corresponding to the circul ar w ndow
51A.of mask 51 and stuck between silicon wafer 6 and

14 the fixed base 4 and silicon wafer 6 is supported by the central

portion 5X of ultraviolet-setting resin 5 by setting the mask 51 in the
frame 2 at the stage before grinding silicon wafer 6 and simlarly to the
case.of the first enbodi ment, nounting si I]ir?con wafer 6 on the top 4B of
fixed base 4 through the ultraviolet-setti resin 5 and thereafter,

appl yi ng ufetddoresin wathent (CRURABS Ay §hF2imtiensiticans wadenti- i zed from
the contact surface 4A side of fixed base 4. Thereafter by renoving
the mask 51 out of the frane 2 and applying ultraviolet radiation L1 whose
l'i ght intens)twihsh HEmldditngre8 again fromthe contact surface 4A side of
fixed base 4, the whole of wultraviolet-setting resin 5 is cured and
temporarily-fixedPsFigcd? LRaFerchs ac BAF BRfpCerEsPoPpEing X thatt e Higxed
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by wafer fixing system 50 of the sixth embodiment, has a structure in
which mask (second mask) 81 on which rectangular window 81A of a
predetermined shape is formed is fixed to the inside of the frame 2
and uniaxial stage 82 is set between the frame 2 and fixed stage 4 as
moving means so as to cover the opening 2A of frame 2 from the outside.

The uniaxial stage 82 comprises sliding section 82A provided
with the fixed base 4 and fixed section 82B fixed from the outside so
as to cover the opening 2A of frame 2 and is constituted so that the
sliding section 82A is movable from the fixed section 82B in a
predetermined range in the direction shown by arrow X or the direction
opposite to the direction shown by arrow X. In this case, moving
speed of sliding section 82A of uniaxial stage 82 to the fixed section
82B is determined by a thickness of ultravioclet-setting resin 5 and an
irradiation time necessary for curing the resin 5.

Moreover, through-holes 82AH and 82BH are formed on the sliding
section 82A and the fixed section 82B respectively so as to
cammunicate with the opening 2A of frame 2. The through-holes 82AH
and 82BH are formed almost equally to or smaller than the opening 2A
of frame 2. .

The major side of rectangqular window BlA of mask 8l is parallel
with the direction shown by arrbw Y, that is, the direction vertical

to the moving direction (X direction) of sliding section B82A of



the central portion 5X of tenporarily-fixed ultraviolet-setting resin 5,
it is possible to keep the interval between silicon wafer 6 and the fixed
base 4 al ways constant. (7) Seventh Enmbodi nent In Fig. 8 in
which a portion corresponding to that in Fig. 3 is provided with the sane

synbol, a wafer fixing system 60 unlike the wafer fixing system20 of the
third enmbodi ment, has a structure in whi ch fixed base 61,

ultraviolet-setting resin 62, and polyester film 63 are constituted by
physi cal Iy working the fixed base 4, the 20ultraviolet-setting resin 5, and

the pol yeaigkidi I90agd 04 de ebbiddl so aBbesliv®nbngdhathanSthé Kiawghehadfe 61H
with a -predeterm ned di aneter Is fornmed at the center of fixed base 61
and nor e@®idicon h@ﬁqghSh@m@gihorter than the interval between electrodes (arc
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t hrough-hol e 63H are formed on one side 63A of polyester
set along the X direction so that the minimum light intensity
necessary for ultraviolet radiation L1 emitted from the high-pressure
mercury lamp 7 to cure the ultraviolet-setting resin 5 is secured.

In the above structuré, as shown in Fig. 15A, one end of
through-hole 82AH of sliding section 82A of uniaxial table 82 is
positioned so as to communicate with the rectangular window 81lA of
mask 81 in the direction shown by arrow Z through the through-hole
82BH of fixed section 82B and the opening 2A of frame 2.

Then, it is started to apply ultraviolet radiation L1 whose
light intensity is stabilized and the sliding section 82A is slowly
moved from the fixed section 82B in the direction shown by arrow X.
Thereby, only ultraviolet radiation Ll passing through the rectangular
window 81A is applied to the ultraviolet-setting resin 5 through the
opening 22, the through-holes 82BH and 82AH, and the fixed base 4. As
a result, the range of irradiation of ultraviclet-setting resin 5 with
ultraviolet radiation Ll on the ultraviolet-setting resin 5 is slowly
expanded toward the moving direction in accordance with movement of
sliding section 82A.

Thereafter, as shown in Fig. 15B, when the other end of
through-hole 822H of sliding section B2A moves to a position
communicating with the rectangular window 8lA of mask 81 in the
direction shown by arrow Z, movement of sliding section 82A is stopped.

Thereby, the ultraviolet-setting resin 5 is slowly cured from



film63 so as to communicate with the through-hole 63H and the other side
63B of film63 is flattened. The radial grooves 63G are formed in a w de
range about the through-hole 63H over al nost the whole of one side 63A of
pol yester film 63. In this case, the polyester film®63 is attached
to the bottom of silicon wafer 6 so that one side 63A of film 63 contacts
and silicon wafer 6 is nounted on the top 61B of fixed base 61 through the
pol yester film63 and the ultraviolet-setting resin 62. Mor eover ,

vacuum punp 64 serving as negative pressu means is set to the outside
of the frame 2ndcofas tsomappiny up negta‘tei v:ehpr exsiup€ thehpargen vassuny punp 64

65 ded he f b b
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62 along t rection opposite to the direction showmn by arrow Z, and
connect ed td td%nth&ct:fumbghuhhl'm63hlt€ﬂettlpgl yeesinep dmd meS8ltingly preV¢rrt t he

above structure, the polyester film63 is attached to t he bot‘%_hg}:l
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silicon wa%&ra i% bf dpunkedigp-dh&ihgP &R of fixed base 61 through the

pol yester T1Im63 and the ultraviolet-setting resin 62. Thereafter, by
driving the vacubmepuiingtgoatie tabeve bytrucippe yithe anhegali stage @&?—smse t he

air renaini ngll ré:ntegesé a’(s.jhlai%:I o (I;_Ogryde%f the margin of ultraviolet-setting resin
5 faces the rectangular window BlA of mask 81 at the stage before
grinding silicon wafer 6 and similarly to the case of the sixth
embodiment, silicon wafer 6 is mounted on the top 4B of fixed base 4
through the ultraviolet-setting resin 5 and thereafter, ultraviolet
radiation Ll whose light intensity is stabilized is applied from the
contact surface 4A side of fixed base 4 and the uniaxial stage 82 is
slowly moved in the direction along the flat surface of silicon wafer
6. Thereby, the portion of ultraviolet-setting resin 5 corresponding
to the rectangular window BlA of mask 81 is slowly cured in accordance
with movement of uniaxial stage 82 and thus, it is possible to fix
silicon wafer 6 to the fixed base 4 through the ultraviolet-setting
resin 5 while avoiding a strain due to contraction of ultraviolet-

setting resin 5 without causing any strain in silicon wafer 6.

(10) Tenth Embodiment

In Fig. 17 in which a portion corresponding to that in Fig. 10
is provided with the same symbol, a wafer fixing system 90 has a
structure in which rotary stage 91 is set as rotation means between

the frame 2 and the fixed stage 4 so as to cover the opening 2A of



16 63G forned on the polyester film®63 is discharged through the pipe 65
and resultingly, silicon wafer 6 is attracted and held by one side 63A of
pol yester film 63. In this case, al nost whol e surface of silicon
wafer 6 except its margin is attracted and held by one side 63A of
pol yester film 63 and other side 63B of polyester film®63 is nounted on
the ultraviolet- setting resin 62. Therefore, the polyester filme63 is
absorbed by the wultraviolet-setting resiziz62 when attracted and
resultingly, silicon wafer 6 can be prevented fromdeformng. In this
connect i ofirane 2hEyami the uEside e imppadie apy tohEhs ftquRt e oyafer fixing
revi ousl ' e t I | l.con er 6 is not deforned.
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Ther eafter; avi o tron L1 whose light intensity i's
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the ultraviolet-setting resin 62 is cured and can be stuck between )
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tenporarily fixed to the polyester film63 by nounting silicon wafer 6 to
whi ch t heor the direction opposite to the direction shown by arrow 6 by using

the direction shown by arrow Z as a rotary axis. Through-holes 91AH
and 91BH are formed on the rotary section 91A and the fixed section
91B so as to cammunicate Qith the opening 2A of frame 2 respectively.
These through-holes S1AH and 91BH are formed equally to or slightly
smaller than the opening 2A of frame 2 in size.

The speed for the diameter of circular window 71A of mask 71 to
increase and the rotational speed of rotary section 91A of rotary
stage 91 are determined by the thickness of ultraviolet-setting resin
5 and the irradiation time necessary for curing ultraviolet-setting
resin 5.

In the above structure, irradiation with ultraviolet radiation
L1 whose light intensity is stabilized is started while circular
window 71A of mask 71 is closed and only ultraﬁioiet radiation Ll
passing through the circular window 71A is applied to the ultraviolet-
setting resin 5 through the opening 2A, the through-holes 91BH and
91AH, and the fixed base 4 by slowly increasing the diameter of
circular window 71A of mask 71 while rotating the rotary section 91A
of rotary stage 91 on the fixed section 91B at a predetermined speed.
AS a result, the range of irradiation of ultraviolet-setting resin 5

with ultraviolet radiation Ll is rotated and slowly expanded toward



pol yester film63 is attached so as to hold the radial grooves 63G forned
on one side 63A of polyester film63 on the top 61B of fixed base 61

t hrough the polyester film®63 and the ultraviol et-setting resin 62 at the
stage before grinding silicon wafer 6 and thereafter, keeping a state in

which silicon wafer 6 is attracted and held by one si de 63A of pol yester

filme63 and then, simlarly to the case of the third enbodi nent, applying
ultraviolet radiation L1 whose |ight

17 intensity is stabilized fromthe contZzxt surface 61A side of fixed

base 61. the margfl &k resSthis ds thé @QsiBleof Qilk¥1 St [JieABw AL nBridsdde
fi xed base 61 t%rough the polyester filme63 and the ultraviolet-setting

resin 62 wt houtMyngthayummetrrsaﬁ:uthmnﬁ ihelsdowly i aned mxﬁner 6.
Mor eover, by adjustjng a_ negative g@essure a Iled the vacuum pu

it is possHMt ELEFeRPEISH TP e Jrgent ]19c6ﬁ e AP8UE  Bif cRB ?blp
61B of fix56-f1a3€afd- stuak &tﬁé&h%ﬁl%@%@‘&?ts and the fixed base 4.

Therefore, it is possible to avoid a strain of ultraviolet-setting
resin 5 due to its contraction and resultingly prevent a strain from
occurring in silicon wafer 6 in accordance with the strain of
ultraviolet-setting resin 5.

Moreover, because ultraviolet radiation Ll is applied to the
ultraviolet—-setting resin 5 while the resin 5 is rotated, the resin 5
is uniformly irradiated with ultraviolet radiation Ll even if the
high-pressure mercury lamp 7 is longitudinally long and thereby, the
range of irradiation with ultraviclet radiation Ll is longitudinally
long. Therefore, it is possible to prevent the ultraviolet-setting
resin 5 from being unevenly irradiated.

According to the-above structure, the ultraviolet-setting resin
5 is slowly cured from the central portion toward the margin while
rotating about the central pﬁrtion in accordance with the circular
window 71A of mask 71 and thus, silicon wafer 6 can be fixed to the
fixed base 4 throdgh the ultraviolet-setting resin 5 while.avoiding a
strain of ultraviolet-setting resin 5 due to its contraction without
causing any strain in silicon wafer 6 because circular window 71A of
mask 71 is closed, silicon wafer 6 is mounted on the top 4B of fixed
base 4 through the ultraviolet-setting resin 5 and thereafter,
ultraQiolet.radiation L1 whose light intensity is stabilized is
applied from the contact surface 4A side of fixed base 4, and the

diameter of circular window 71A of mask 71 is slowly increased while



In Figs 10 in which a portion corresponding to that in Fig. 7A is
provided with the sanme synbol, a wafer fixing system 70 unlike the waf er
fixing system 50 of the sixth enbodi nent, has a structure in whi ch mask
(third mask) 71 capable of adjusting the size of circular wi ndow 71A is
fixed to the inside of the frane 2. As shown in Fig. 11, the mask
71 has the sane structure as the aperture of a general canera (not
illustrated), in which the circular wi hdow 71A is fornmed at the centra
portion by a plurality of vanes 71W ov¥t | apped in a predeternined

direction so that_the dianmeter o citcular window 71A can be . changed in
accor danc® t‘i‘ﬂgnﬁ\?eﬁ@. %fSta.g@a%%sat?f‘gA? Stagev%e%ﬁ%@réé R PP cul ar

W ndow 71A#Qb BBSnidhriy 05 RHOUSLY Slthe SRR bRoREinAEat ed on the sane
axis wth the center between el ectrodes of” hi gh-pressure mercury |lanp 7

and the cent er ¥Whreivieir¢ Olnecausaf el tfhvikietorvatiatibe adismepplishtbethof
circul ar wi ndow 71A of mask 71 is set to a value |arger. than .the dianeter

: K .
of silicotYaMeplet-setting resin, 5 {alls, FREAEINI MG, BOSTR S s1Etis PegSthte
apply ult£awdi@h@l, apply ultraviolet radiation Ll independently of the shife of
radi ation L1 whoSe Tight intensity is stabilized while the circular
high-pressure mercury lamp 7 and thus, further prevent a strain from
occurring in the ultraviolet-setting resin 5 due to uneven irrédiation,

compared to the case of the eighth embodiment.

(11) Other Embodiments

In the above embodiments, a case is described in which the
high-pressure mercury lamp 7 is used as a light source of wafer fixing
systems 1 (10 to 90). However, the present invention is not limited
to the above case. It is also possible to use optical-fiber-type
ultraviolet radiation source 101 as shown in wafer fixing system 100
in Fig. 18 in which a portion corresponding to that in Fig. 1 is
provided with the same symbol.

That is, articulated robot 102 is provided outside of the frame
2 and arm 102A of articulated rcbot 102 is inserted into the frame 2
through hole 2B formed on the side wall of the frame 2. Moreover,
optical fiber 103 is extended fram optical-fiber-type ultravioclet
radiation source 101 and front end (light emitting portion) 103A of
optical fiber 103 is held by arm 102A of articulated robot 102. In
this case, the arm 102A can be moved in various directions in the
frame 2 and thereby, the front end 103A of optical fiber 103 can be
positioned over the whole of the opening 2A of frame 2. As a result,

it is possible to irradiate the whole surface of ultraviolet-setting



wi ndow- 71A of mask 71 is closed and then the diameter of. circular w ndow
71A is slowy increased, and thereby only ultraviolet radiation L1 passing
through the circular window 71A is applied to the wultraviolet-setting
resin 5 through the opening 2A and the fixed base 4. Resultingly, the
range of irradiation of ultraviolet-setting resin 5 with ultraviolet
radiation L1 is slowy expanded toward the margin of the resin 5 as the
di ameter of circular wi ndow 71A increases23 Ther eby, the
ultraviolet-setting resin 5 is slowly cured from the central portion
toward it sag¥®AgSN as shown in Fig. 12 and slowy stuck between silicon
wafer 6 and the fixed base 4. Therefore, it is possible to avoid a strain
due to contracti®F dheupbeve icpbedingntsi ny casesiih desardbedsin thaghythat s

possi ble to prevent a strain f.rom._occurring i_n,$idic f e
C}ur%‘I yr?%s%zﬁaen? crzu lgfnp '(Jllts YWsbh a é?Hx{: L 08 g{:..wgfex fixing

correspondi al raviolet-s ng resin

Accordi ng &pstche abome tot BUET UHBwelAC ARG prlRefikl Diifeditivh N Wot Vi i mask
71 is closed at the stage before grinding silicon wafer 6 and simlarly
to the casko dhet RO x@@seenbddifedtso FosEtlke waf 8pt ungstepdindadn okphe

top 4B of fj 4 1h t | ' - ' i .
t ﬁgr eaf '? er i,('iflj%tq'r g@%ﬁ?%atgter ggggﬁe@%@ﬁg ﬁ%‘\s/-gg{a%%ﬁsee}n%%gﬁ?{ tléﬁa | ?sasss tg ggﬁ‘ ilzned
i s appl i edwifermeikeng aftsaein 510 fIaCFidA I da wohidH vefortiiis ecdregpbnalisg tde

di aneter of circular window 71A of mask 71 is slowy increased. Thereby,
the ul travFerletinsELgi nh isepravidess witbie saparaffoPtomits central portion

toward its margig,| &%{%&t@rsg‘?”&?e WhBsted 1816LEEURE M AWRESA Mg WREK 71
and thus, it is possible to'frx
the shutter 8 similarly to the case of Fig. 1 and a parallel-ray
optical system 112 is set above shutter 8. Ultraviclet radiation
incoming into the parallel-ray optical system 112 is emitted as
parallel rays and enters a pair of following galvanomirrors 113 and
114 in order. By adjusting these galvanomirrors 113 and 114, it is
possible to irradiate the whole of the opening 2A of frame 2 and
resultingly irradiate the whole surface of ultraviolet-setting resin 5.
' Moreover, for the above embodiments, a case is described in
which the fixed base 4 made of fused quartz is used as a light-
transmitting base member. However, the present invention is not
limited to the above case. It is also possible to apply various
materials as long as they have a high ultraviolet-radiation
transmission.
Furthermore, for the above embodiments, ‘a case is described in
which ultraviolet-setting resin 5 is used as a photosetting resin.
However, the present invention is not limited to the above case. It
is also possible to use a visible-radiation-setting resin (not

illustrated). In this case, it is necessary to use a light source for



silicon wafer 6 to the fixed base 4 through the ultraviolet-setting resin
5 while avoiding a strain due to contraction of ultraviolet-

19 setting resin 5 without causing any strain in silicon wafer 6. (9)

Ni nt h Enbodi nent In Fig. 13 in which a portion corresponding to
that in Fig. 7A is provided wth the sane synbol, a wafer fixing system 80
unli ke the wafer fixing system50 of the sixth enbodi nent, has a structure
in which mask (second mask) 81 on vvhich&rect angul ar wi ndow 81A of a
predeterm ned shape is formed is fixed t %he inside of the frame 2 and

uni axi al emiiggendAriisibiet rdutitamien (dunsfitavien? wvandléngthd 80Q0E> 40QSnmhtaridng
nmeans so as to cover the opening 2A of frame 2 fromthe outside.

The uni ael TRt R EO B ITe S HIU RIS R }iER B2R T §9PBed InFRtS tFRee-
the. openiity 3 ABeT e 3754 JRrE0s maER LG MR MG IRk Qe O]
82A i s nouablsaisdn tase the Xethes aeibat. 82B in a predeterm ned range in the
direction shown by arrow X or the direction ) .
Furthermore, for the above embodiments, a case is described in
which ultraviolet-setting resin 5 is used as a photosetting resin.
However, the present invention is not limited to the above case. It
is also possible to use a water-soluble ultravioclet-setting resin (not
illustrated). In this case, it is possible to separate silicon wafer
6 fram the fixed base 4 by grinding silicon wafer 6, then soaking it
in a liquid solvent such as water or putting it in a normal ultrasocnic
tub or in an ultrascnic tub filled with water having a temperature
higher than ordinary temperature.
Furthermore, for the above embodiments, a case is described in
which ultraviolet-setting resin 5 is used as a photosetting resin.
However, the present invention is not limited to the above case. It
is also possible to use a thermosoftening ultraviolet-setting resin
(not illustrated). In this case, it is possible to separate silicon
wafer 6 from the fixed base 4 by grinding silicon wafer 6 and then
heating the thermosoftening ultraviolet-setting resin (at approx. 20C
or higher) to decrease the adhesive strength of the resin.
Furthermore, for the above embodiments, a case is described in
which silicon wafer 6 is applied as a thin flat workpiece. However,
the present invention is not limited to the above case. The present
invention can widely be applied to various thin flat workpieces

including a hard disk substrate.

Furthermore, for the above embodiments, a case is described in



opposite to the direction showmn by arrow X. In this case; noving speed of
sliding section 82A of uniaxial stage 82 to the fixed section 82B is
determ ned by a thickness of ultraviolet-setting resin 5 and an _
irradiation tinme necessary for curing the resin 5. Mor eover ,

t hr ough- hol es 82AH and 82BH are fornmed on the sliding section 82A and the
fi xed section 82B respectively so as to comuni cate with the opening 2A
of frame 2. The through-holes 82AH and 82BH are forned al nost equally to
or smaller than the opening 2A of frame 2. The maj or side of
rect angul ashiwhndothidil Alat wapi8tei Siyimgamkethod fuirt grifduindi tive tiokRpsdeawn by
arrow Y, that is, the direction vertical_ . to _the novi ng_di rection (X
direction)lﬁﬂaHQFFﬁ?ngﬂgéﬁY?%nwtézAPEﬁsent invention is not limited to the

20 uni axi t 82 yand_ f.or : I r @P t i t of
silicon wa erV%G%g%%I' s%gr thsérﬁt agoiéﬁ]éﬁ%n%gr%%lygggﬁe%gn e gc?ﬁ%&?%aﬁ% s

| engt h) of thirgiFlpEesstkpd el £iktivhg agphdd iasvsahiows worEimy précedimdaevach ad he
| ength of the mnor side of rectangular w ndow 81A is previously set along
the X di r eEE¥9MIzolePRING hBoH $HiRgm PRY I R¥ensity necessary for

ultraviolet radi ghiOfbdmbr8? £46,L4nk" 085 HE LIRSS Ese is described in

which a plurality of fine ceramic grains 12 are added to ultraviolet-
setting resin 5. However, the present invention is not limited to the
above case. It is also possible to use various types of granular or
fibrous inorganic substances including granular glass and fibrous
optical fiber in addition to ceramic grains 12.

Furthermore, for the third embodiment, a case is described in
which polyester film 21 is used as an adhesive film. However, the
present invention is not limited to the above case. It is also
possible to use other various thin (thickness of 1 mm or less) film-
or tape-like materials.

Furthermore, for the fourth embodiment, a case is described in’
which grease 31 is applied to the bottom of silicon wafer 6 in a
striped pattern at a predetermined pitch. However, the present
invention is not limited to the above case. It is also possible to
apply grease 31 in other various patterns or apply an oily or gelled
material such as liquid with a low or high viscosity in various
pattefns.

Furthermore, for the fifth embodiment, a case is described in
which three support pins 41A to 41C are horizontally embedded in
ultraviolet-setting resin 5 so as to support silicon wafer 6. However,

the present invention is not limited to the above case. It is also



mercury lanp 7 to cure the ultraviolet-setting resin 5 is secured.

In the above structure, as shown in Fig. 15A one end of through-hole 82AH
of sliding section 82A of uniaxial table 82 is positioned so as to

communi cate with the rectangul ar wi ndow 81A of nmask 81 in the direction
shown by arrow Z through the through-hole 82BH of fixed section 82B and

t he openi ng 2A of franme 2. ' Then, it is started to apply
ultraviolet radiation L1 whose | i ght ig%ensity is stabilized and the
sliding section 82A is slowy noved fromthe fixed section 82B in the

di recti onpsBe dcAnEOVEWS suppbet @ivis 61 foust! bf aidrd BLppeet §ihgNakd
passi ng through the rectangul ar w ndow 81A is applied to the

ul travi ol Mereever wger spherizalhr eenjicalhecyligmicay, Fyramhdal hreouphisnatds
82BH and 82AH - nq-the fi xed base 4. As a result, the range of
i rradiati GYPBPTLIRSVi ol et-setting resin 5 with ultraviol et radiation L1

on the ultraviol g <8kt N NRBGNad dilishAWfer 8XEaNARM sk iddt BE ¥8YisBY
direction in accordance with novenent of sliding section 82A.

Ther eaf t erof &dxedidwse A £ gthalbBheviiniervhd brtiweenesiligfon waféw Gughdhthe
B2 o 7 HYPORREE 4 10 R, TVEDe! SBRE) el gopy SRR S
movenent odf Supfbbe HeE! bal HD ithe Sh@RRJof support pind@h8PYesiiti®ns for
ultraviolet-setting resin 5is slowy cured from

arranging support pins on silicon wafer 6 are not restricted.

Furthermore, for the seventh embodiment, a case is described in
which radial grooves 63G centering around through-hole 63H are formed
on one side 63A of polyeéter film 63. However, the present invention
is not limited to the above caseé. It is also possible to form radial
grooves 63G into various shapes in stead of radial shape as long as
they are formed on the whole of one side 63A of polyester film 63 and
communicate with through-hole 63H.

Furthermore, for the ninth embodiment, a case is described in
which uniaxial stage 82 is set between the frame 2 and fixed stage 4
as moving means. However, the present invention is not limited to the
above case. It is also possible to set a biaxial stage (nbt
illustrated) capable of moving in two dimensions along the surface
direction of silicon wafer 6 instead of uniaxial stage 82.

As described above, the present invention makes it possible to
fix a thin flat workpiece to one side of a base member without causing
any strain in the workpiece and thus, increase the yield for working -
the workpiece and improve the quality and reliability of the workpiece
by coating one side of a light-transmitting base member with a

photosetting resin to form a photosetting resin layer, mounting the



21 one-end of its margin up to the other end of the margin passing through
the center (Fig. 16) and slowy stuck between silicon wafer 6 and the

fi xed base 4. Therefore, it is possible to avoid a strain due to
contraction of ultraviolet-setting resin 5 and resultingly prevent a
strain fromoccurring in silicon wafer 6 in. accordance with the strain of
ultraviolet-setting resin 5. According to the above structure, the
uni axi al stage 82 is positioned so that one end of the margin of
ultraviolet-setting resin 5 faces the ret? angul ar wi ndow 81A of nmask 81 at
the stage wrkpiéce @ mHe Nghtidseting\alestin Glayeet , samd | tkelrpaftert hpplyisey of t he
sixth enbodinent, silicon wafer 6 is nounted on the top 4B of fixed base 4
t hrough t HaYS| £FeriBieepther t5ide PEsHIe bagpPaheresd t@ire the RIGtarREting
radiation L1. \M@%}zglght intensity is stabilized is applied fromthe
contact surtace side of fixed base 4 and the uniaxial stage 82 is

slowy noved in whilglithaeé il deendddteribbdtisebhacetioh oith ahe paéfarred.

- Thereby, the portion of ultraviolet- settlng resin 5 correspondin to the

rect angul aFREHESREBI9F Shend¥erdions St oty Boicbirs dec ShaspcEkilnpinin
movenment Ofch Eﬁ%t %Iaq%z&ﬁ%% %h mf%éél%ﬁkb:'n% tQ LiXey SithbE@fore,
Xe ro se

waf er 6tot efl base travi ol et ting resin 5 I'le
avoi di ng atstddier Ghethed a@p&hd@d:tdlamn@fann snalidladlyes and modifications as

fall within the true spirit and scope of the invention.



setting resin 5 without causing any strain in silicon wafer 6 (l

A4

Tent h Enbodi nment In Fig. 17 in which a portion corr ondi n

that in Fig. 10 is provided with the same synbol, Hulml u“[‘l)lzﬂmﬂlﬁ stem
90 has a structure in which rotary stage 91 is set

bet ween the frame 2 and the flxed stage 4 so as to "cover the openi ng 2A
of 22 frame 2 fromthe

out si de, in addition to the structure of ygfer fixing system 70 of the

ei ght h enbodi nent . The rotary stage 91 conprises rotary section 91A

to which WHAT I$ aididmReIsk is set and fixed section 91B secured fromthe

outside sqQ as to cover_ the opening 2A of frame 2, in which the rotary
section 91A carf rOEAt E1akh “oRkP$Se f1XiRe i WaThed CPPRLSENG; r ect | on shown by

arrow [err]  or &beefg&:gec;ee pg&&h%@ Loﬁ? J]c%fgltb?r% 'r%@lﬁhf% byarrow

[err] by using the directi n “sh as a rotar
Thr ough- halppady9ddhbhcrivde 8By atesih otdretheoniddi®fr at Bight&%bhﬁﬂlt&{luﬁgandsé he

fixed section 91B so as_to communicate with the opening 2A of frame 2
respect i vERFLEr TR SURESEG R HERBsEHAAMCTRBL eBAnaFRid sebitdld Festn or
slightly javer; and

the second step of curing said photosetting resin layer by

applying rays to said layer from the other side of said base member.

2. The thin flat workpiece fixing method according to claim 1,
wherein said photosetting resin is mixed with a plurality of granular

or fibrous inorganic substances.

3. The thin flat workpiece fixing method according to claim 1,

wherein said photosetting resin is water-soluble.

4. The thin flat workpiece fixing method according to claim 1,

wherein said photosetting resin is thermosoftening.

5. The thin flat workpiece fixing method according to claim 1,
wherein an adhesive film smaller than said workpiece is attached to

the surface of said photosetting resin layer facing said workpiece in

said first step.

6. The thin flat workpiece fixing method according to claim 1,

wherein an oily or gelled substance is applied to the surface of said

photosetting resin layer facing said workpiece in a predetermined



smal | er than the opening 2A of frane 2 in size. for—tte

speed of rotary section 91A of rotary stage 91 are deter

t hi ckness of ultraviolet-setting resin 5 and the irradi at4
necessary for curing ultraviolet-setting resin 5. In the above
structure, irradiation with ultraviolet radiation L1 whose | i ght
intensity is stabilized is started vvhlle i.rcul ar wi ndow 71A of mask 71
is closed and only ultraviolet radiation Lf passi ng through the circul ar
wi ndow 71A3tezppih expido fihet (dteravi ol et - setting resin 5 through the
openi ng 2A, the through-holes 91BH and 91AH, and the fixed base 4 by
slowmy increasing the dianmeter of circular wi ndow 71A of nmask 71 while
rotating the rotery @A 'fQQt%k i8fe rﬁtzéh%f Adaa dcOuiheedi ¥edrSection
91B at a predeterm ned speed Xs a resul the range of irradi ation of
ul travi ol evhexsin ﬁgpx%tﬁﬁer@lnewrtwbertwa\pmlseam Ethbatidedh Jlnlpredestmraﬁ.add and
slow y expandet;jl t owa

the margi NPt é’gfnoé $pid RROHPSSRAOF FESiT }ﬁﬁ?%rt%FHW?fﬂliin‘?ﬁ"é‘&%@ge

by each of said pins in said first step.

di ameter of circular w ndow 71A of nask 71 to i ncrease mﬂ

8. The thin flat workpiece fixing method according to claim 1,
wherein |

said rays are applied so as to pass through an opening with a
predetermined diameter of a first mask which is set to the other side
of said base member and on which said opening is formed at a position
corresponding to the center of said workpiece and thereby, a portion
of said photosetting resin layer corresponding to said opening is
cured and thereafter,

the whole of said photosetting resin layer is cured by removing

said first mask and applying said rays to the layer in said second

step.
9. The thin flat workpiece fixing method according to claim 1,
wherein

an adhesive film which is smaller than said workpiece and on
whose surface facing said workpiece a groove with a predetermined
pattern is formed is attached to the surface of said photosetting
resin layer facing said workpiece in said first step, and

said workpiece is mounted on said adhesive film and thereafter,

said rays are applied from the other side of said base member while



——

Thereby, the ultraviolet-setting resin 5is slowy cured he central —
i
[

portion toward the margin while rotating about the centr , M"l[“ﬂ[””"l

stuck between silicon wafer 6 and the fixed base 4. Ther
possible to avoid a strain of ultraviolet-setting resin 5 due to rts® *
contraction and resultingly prevent a strain from occurring in silicon
wafer 6 in accordance with the strain of wultraviolet-setting resin 5.

Mor eover, because ultraviolet radiation R} is applied to the
ultraviolet-setting resin 5 while the resin 5 is rotated, the resin 5 is
uni f or M yapginaeigak efretctbril nddi\Wegh€ivd ateabufd thtoayRnsdikd bAge member

hi gh-pressure nercury lanp 7 is longitudinally |long and thereby, the range
of irradi 284 ¢irigh PHOéqstefté'—\WEI RSN8P i? FErUnicatgi Vil raliidygreqyegin
Therefore,__jt 1s ssilhle to prevent the ultraviolet-setting resin 5 from
bei ng une\s/%%#ysﬁcfggd%%éd. According to the above structure, the
ultraviolet-setting resin 5is slowly cured fromthe central portion
toward the margin while rotating about the central portion in accordance
with the &Prcul dhe thimd@Bat7ierkiiesaskingangthod fccordinmtongiam 6.,can be
fixed to the o;f1xed base 4 through the ultraviolet-setting resin 5 while
avoi di ng a Strain of ultraviolet-setti ng resin 5 due to its contraction

wi thout  causi ngianyagd latleNappldd is60fs W ashd EREHEECa Ciddtahghiay ndow 71A
of mask 71 is closed, silicon wafer 6 is nounted on the top 4B of fixed
base 4 thrEEERT IRE @ EFeERADbMeskserigdsr eak Fos thadotiear eide 9f said base

ul traviol %Em{)égl ﬁ'{d S Jﬂﬂl&b%@&dl A&Hm'g%fﬁ'é X\aljgr Sgiqpei EE:Z:Sedr iélan the
diameter of said workpiece is formed and said base member is moved in
a predetermined surface direction, and thereby a portion of said
photosetting resin layer corresponding to said opening is cured in

accordance with movement of said base member in said second step.

11. The thin flat workpiece fixing method according to claim 1,
wherein

said rays are applied through a third mask set to the other
side of said base member and having an opening whose diameter can be
increased or decreased about a_position corresponding to the center of
said workpiece and the diameter of said opening'is slowly increased
starting with the diameter of 0, and thereby a portion of said

photosetting resin corresponding to said opening is cured in said

second step.

12. The thin flat workpiece fixing method according to claim 11,

wherein

said base member is rotated about a position corresponding to



applied fromthe contact surface 4A side of fixed base 4, an e —————————

di aneter of circular w ndow 71A of mask 71 is slowy incre
24 ~-rotating the rotary stage 91 at the stage before grl ndlﬁmm,mm”ﬂ””m
wafer 6 simlarly to the case of the eighth enbodi men reowver s
because ultraviolet radiation L1 is applied to the uItraV| ol et - settl ng
resin 5 while rotating the resin 5, it is possible to stably apply
ultraviolet radiation L1 i ndependently of the shape of high-pressure
mercury lanmp 7 and thus, further prevent3& strain from occurring in the

ul travi ol ahesestrtﬁergofmm SIodklpJ.etcﬂz adengrther sadfadd darecttignpahéleto t he

case of the eighth enbodl ment . (11) O her Enbodi nents In the
above enbBBPREHRS S2id IR 10 334995689 $tSkhi ch the hi gh-pressure nercury
lanp 7 is used as a |ight source of wafer fixing systens 1 (10 to 90).
However, the present invention is not limted to the above case. It is

al so possildl.e t & uhénofilatcalorkpbere tfiigeng Uivistami cdngirisangat i on source 101

as shown in waf er fll Xi _r_lgrsystem 10Q
ght—trarismitting base member;
a photosetting resin layer formed by applying a photosetting
resin to one side of said base member; and
a light source set to the other side of said base member;
wherein

said workpiece is mounted on said photosetting resin layer and

thereafter, rays are applied from said light source to cure said

photosetting resin layer.

14. The thin flat workpiece fixing system according to claim 13,
wherein said phbtosetting resin is mixed with a plurality of granular

or fibrous inorganic substances.

15. The thin flat workpiece fixing system according to claim 13,

wherein said photosetting resin is water-soluble.

16. The thin flat workpiece fixing system according to claim 13,
wherein said photosetting resin is thermosoftening.

17. The thin flat workpiece fixing system according to claim 13,
wherein an adhesive film smaller than said workpiece is attached to

the surface of said photosetting resin layer facing said workpiece.



in Figs 18 in which a portion corresponding to that in Fig. 113

with the same synbol . That is, articulated robot ﬂ“’

outside of the franme 2 and arm 102A of articul ated robo u"ﬂ "mm,' y,
into the frane 2  through hole 2B fornmed on the side mall*ofcthe frane
Mor eover , optical fiber 103 is extended from optical-fiber-type

ul travi ol et radi ati on source 101 and front end (light emtting portion)
103A of optical fiber 103 is held by aryp 102A of articul ated robot 102.

In this case, the arm 102A can be noved in various directions in the
frame 2 afd the'?*@byfhltlh@l#ﬁf orvrkpierel F3Aing wte@aacmrlsiepglg@, dadmpd3,

positioned over the | e of t 2A of f.r It
i s possi B'fq‘ STE"i 1 & é’t 8T ¥Rt ois@g%er(fr\‘c%ce o?pplhl Fav? (Zﬁh &t Sgeﬁﬁ@ oe saia'
25 reSI;;Lo'iosetung res0h i.-g%zalfa&ﬁn@rgml WBAlSec® ERASE greadesstkidked in
whi ch the high-pressure nercury lanp 7 is used as a |light source of wafer
fixing aftterp-1 (10 to 90). However, the present invention is not

limted to the above case. It is also possible to set tungsten hal ogen
| anp

19. The thin flat workpiece fixing system according to claim 13,
wherein a predetermined number of pins are embedded in predetermined

positions of said photosetting resin layer to support said workpiece

by each of said pins.

20. The thin flat workpiece fixing system according to claim 13,
wherein

a first mask which is set to the other side of said base member
and at whose position corresponding to the center of said workpiece an
opening with a predetermined diameter is formed is included, and

a portion of said photosetting resin corresponding to said
opening is cured by applying said rays from said light source so as to
pass through the opening of said first mask and thereafter, the whole
of said photosetting resin layer is cured by removing said first mask

and applying said rays from said light source.

21. The thin flat workpiece fixing system according to claim 13,
wherein |

an adhesive film which is attached to the surface of said
photosetting resin layer facing said workpiece and smaller than said
workpiece and on whose surface facing said workpiece a groove with a

predetermined pattern is formed and negative pressure means for



111 on~the stage 3 instead of high-pressure nercury |anp _Las_shm/m |n
wafer fixing system 110 in Fig. 19 in which a portion corr ondi n
that in Fig. 1 is provided with the same synbol . i m! 'ﬁ ﬂm uﬁ
tungsten hal ogen lanp 111 is provided with the shutter 8

case of Fig. 1 and a parallel-ray optical system112 is set above shit t &r

8. Utraviolet radiation incomng into the parallel-ray optical system 112
is emtted as parallel rays and enters a palr of follow ng gal vanom rrors

113 and 114 in order. By adjusti ng t hese3§al vanonirrors 113 and 114, it is

ossible to irradi ate the whal e of e o of franme 2
Iroesul ti nglSYPPHYIRE &t E’rF‘H t%ngdsﬁ?gfad é(eg?r?ﬁst%fﬁﬁ%ls@ﬁ sZE TNy t?‘é‘g‘ll

Moreover, £9f Hh&e RA¥ereshe UalBNbSotctetdhy iresdfSard Rad1 hded, \WakCh the
fixed base 4 made of fused quartz is used as a |light- transmtti ng base

menber. However, saike rpyesem appléed | tnem saidtlighki spunse whildesupbbyintase.
It is also p035|bletoa vari ous mat erj al s gslo asthse%havea
n

hi gh ul t r &a& é‘f-‘g?ﬁ’dfeaﬁrﬁﬁsgr‘? reh SRS JroRve by sai 8RBT ol thie
above emboghENt Sy, A £AS 1 hSuaagaLERESh iddid Wdvil i@y ol et -setting resin

5 is used as a photose tlng re5|n However, the present invention is not

limted to the above case. S also pOSSIb|etO use a

vi si bl e-radi ati on- settln resmk&) i l.lustrated In.this case, Lt is

necessary £o° use TBe| Pyt TighriFipgpoe fixing systen boodtlng 2°808m 15,
wherein

a second mask.which is set to the other side of said base
menber and on which a rectangular opening whose major side is longer
than the diameter of said workpiece and moving means for moving said
base member in a predetermined surface direction are included, and

a portion of said photosetting resin layer corresponding to
said opening is cured in accordance with movemént of said base member
by said moving means' moving said base member in a predetermined
surface direction while applying said rays from said light source so

as to pass through the opening of said second mask.

23. The thin flat workpiece fixing system according to claim 13,
wherein

a third mask set to the other side of said base member and
having an opening whose diameter can be increased or decreased about a
position corresponding to the center of said workpiece is included,
and

a portion of said photosetting resin corresponding to said
opening is cured by slowly increasing the diameter of the opening of

said third mask starting with the diameter of 0 while applying said



26 emtting visible radiation (sensitivity wavel ength: 400to 5066nm—and—
set the environnent for fixing wafer 6 |like a dark room- | " i
is possible to use various materials with a high visibl e-H Fmﬂujgﬂmll”m
transm ssion as the base nmenber. Furthernore, for the aho s %
enbodi nents, a case is described in which ultraviolet-setting resin 5 is
used as a photosetting resin. However, the present invention is not
limted to the above case. It is also p ible to use a water-soluble
ultraviolet-setting resin (not illustrated). In this case, it is possible
to separ XWSSEFPRoTRifhAdght squTem Eerudhx el dddd rd B3S¥yri nding silicon
wafer 6, then soaking it in a liquid solvent such as water or putting it
inanormal ultrasonic tub or in an ultrasonic tub filled with water

havi ng a 2enper aharthinhifgherwddkpieos diiddhy SWIRA abdbRding to claim 23,
Furthernore, for the above enbodi nents, a case is described in which

ul travi ol BfeX¥Mting resin 5 is used as a photosetting resin. However, the

t i ti I S; Lo t 41 ' | i bl
Po ue a tner moegrt SnEhpenht, A sbBrt 0 BRAGLR Renbiy ot tvdaa0 . I

t hi s casecotrtesronpifgi td aheOcarbdr afessid iwdeRpieddf@bn§ £Homurhecdi xed base
4 by grinding silicon wafer 6 and then heating the thernosoftening

ul travi ol 8treetamdsr trshpdes agdbrox. 20[err]C
said rotating means rotates said base member while applying

said rays from said light source.



or higher) to decrease the adhesive strength of the resin.
Furthernore, for the above enbodinents, a case is }
silicon wafer 6 is applied as a thin flat workpi
invention is not limted to the above case. The EPLAGBrent i o can
wi dely be applied to various thin flat wgskpi eces i ncl udi ng d disk
substrate. Furthernore, for the above enbodi nents, a case is
described in THIN FLAT WORKPIECE FIXING METHOD AND ITS FIXINGSYSFEMh a
thin flat workpiece fixing method for grinding the workpiece is applied.
However, tABSTRAGTEOF THRVBRSCIMSURE not |limted to the above case. It is

al so possible to apply the present invention.to a . thin flat workpiece
fixing method i rf‘\f_g\‘i“ogéa%‘P%?‘ﬁbeﬁ? o%é‘%ggé“"stﬁ‘t?ﬁ aRrd ids; £t ISXB_B g,

pol i S_h' ng@éiﬁﬂ)lg' &f NGhereasing th'é%i@f‘d %&ewof_lﬁrngt (T So?éﬁ‘iﬁgeééfbé?ﬁ ment, a
case is described in which a plurality of fine ceramc grains 12 are added

to ul travioledovingethe ryal &5y rarsl rebividi byt de theeserkpiieaeentlitonsi s not
limted to the _above_case, is al sg possible to use various types of

|
granul ar oROSFRRoER ‘i'-’ﬁ‘oragém-% Hagst °Bnt? ARen§idR Sfuratigtyss and

fibrous  transmitting base member without causing any strain in the workpiece

Ln whi ch
IS eETeAs BEERT present

and thus, increase the yield for working the workpiece and improve the
quality and reliability of the workpiece by applying photosetting
resin to one side of the base member to form a photosetting resin
layer and mounting the workpiece on the photosetting resin layer and
thereafter, applying rays from the other side of the base member to

cure the photosetting resin layer.

FIGURE 1



optical fiber in addition to ceramc grains 12. Furthernore, for
the third enbodi nent, a case is described in which polyester film21 is
used as an adhesive film However, the present inventionis not limted to
the above case. It is also possible to use other various thin (thickness
of 1 mmor less) film or tape-like materials. Furthernore, for
the fourth enbodinent, a case is described in whi ch grease 31 is applied
to the bottomof silicon wafer 6 in a striped pattern at a predeterm ned
pitch. However, the present invention is not limted to the above case.

It is also possible to apply grease 1312 n other various patterns or apply
an oily or gelled material such as liquid with a low or high viscosity in
vari ous patterns. Furthernore, for the fifth enbodi nent, a case
is described in whi ch three support pins 41A to 41C are horizontally
enbedded in ultraviolet-setting resin 5 so as to support silicon wafer 6.
However , the present inventfpn is not limted to the above case. It is

al so . 28 possible to use two
support pins or four or nore support pins and
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. moreqver use spherical, conical, cylindrical, pyramdal, or prismatic
support pins. In short, as long as silicon wafer 6 can be supported
on top 4B of fixed base 4 so that the interval between silicon wafer 6 and
the fixed base 4 is kept always constant, not only the material and shape
of support pins but also the nunber of support pins and positions for
arrangi ng support pins on silicon wafer 6 are not restricted.

Furthernore, for the seventh enbodi nent, a case is described in which
radi'al grooves 63G centering around through-hole 63H are forned on one
side 63A of polyester film63. However2/i1he present invention 1is not
limted to the above case. It is also possible to formradial grooves 63G
into various shapes in stead of radial shape as long as they are forned on
t he whol e of one side 63A of polyester film63 and conmmunicate with

t hr ough- hol e 63H. Furt hernore, for the ninth enbodi nent, a case is
described in whi ch uni axi al stage IS set6betme n the frane 2 and fixed

stage 4 as ing nmea ntionis not limted to
t he above case. is a

| i £]
NML‘W. fi axi al stage (not
illustrated) ca able ﬁé npving in two di nensions ahgng t he surface
direction of silicon Wakef 6 instead of uniaxial ge 82. As
descri bed above, th le to fix a thin

flat workpi ece to or hout usi,ng any strain in

t he wor kpi ece and t hggs, |36r kln 2the wor kpi ece and

inprove the quality Rhd reli kplece
W\/"
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by coating one side of a light-transmtting base nenber with a

phot osetting resin to forma photosetting resin |ayer, nounting the

29 wor kpi ece ‘on the photosetting resin |layer, and thereafter applying rays
fromthe other side of the base nenber to cure the photosetting resin

| ayer . Whi |l e there has been described in connection with the
preferred enbodinments of the invention,3itawill be obvious to those
skilled in the art that various changes and nodifications may be ained,
therefore, to cov‘g in the appended clains all such changes and

nodi fications as a\% | within the t4ue spirit and scope of the invention.
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1. A thin flat workpiece fixing nmethod conprising: : the first
step of form ng a photosetting resin |ayer by applying photosetting resin
to one side of a light-transmtting base nenber and nmounting a thin flat
wor kpi ece on said photosetting resin |ayer; and - t he second step of
curing said photosetting resin layer by applying rays to said |layer from
the ot her side of said base nenber. 2. The thin flat workpiece
fixing method according to claim1, wh?qgin sai d photosetting resin is
mxed with a plurality of granular or fibrous inorganic substances. 3.
The thin flat workpiece fixing nethod according to claim1l1, wherein said
photosetting resin is water-sol uble.4jp 4. The thin flat workpiece
fixing nmethod acd@rding to claim1, erein said photosetting resinis

t her nosof t eni ng. LN 5. The thin or kpi ece fixing nmethod according
to claim1, wherer'n an adhegi & than said workpiece is
attached to the surface of esig | ayer facing said

wor kpiece in said first g Q ftat workpiece fixing

net hod according to cl ai 4

4%§ 4L{T 2 :S (/'4B
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wherein an oily or gelled substance is applied to the surface of said
phot osetting resin | ayer facing said workpiece in a predeterm ned

31 pattern in said first step. 7. The thin flat workpiece fixing
met hod according to claim1l, wherein a predeterm ned nunber of pins are
enbedded in predeterm ned positions of said photosetting resin layer to
support said workpiece by each of said pins in said first step. 8.
The thin flat workpiece fixing method according to claim1l1l, wherein

said rays are applied so as to pass thggygh an opening with a
predeterm ned dianeter of a first mask which is set to the other side of
sai d base nenber and on which said opening is fornmed at a position
corresponding to the center of said workpiece and thereby, a portion of
sai d photosettingE{esin | ayer correspon®ing to said opening is cured and
t hereafter, Olihe whol e of said photosgtténg resin layer is cured by
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said first mask and applying said rays to the layer in said second step.

9. ~ The thin flat workpiece fixing nmethod according to claim1, wherein
an adhesive filmwhich is snmaller than said workpi ece and on whose
surface facing said workpiece a groove with a predeterm ned pattern is
formed is attached to the surface of said photosetting resin layer facing
said workpiece in said first step, and sai d workpi ece i s nounted
on said adhesive filmand thereafter, g;13aid rays are applied fromthe

ot her side of said base nenber while

32 applying a predeterm ned negati vg3preggfr e §hHough sai d base member

and said photoseﬁﬂ)ng resin so g3A C | 625 € t@ sgLﬂ groove in said.
second step. 10. The thin flat kpi ¢cg fyxi d according to
claim1, wherein 62 _ 61
e 61A
63B /// / / ,
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said rays are applied so as to pass through a rectangular opening of a
second mask which is set to the other side of said base nenber and on
whi:ch said opening with a major side |longer than the dianmeter of said

wor kpi ece is formed and said base nmenber is noved in a predeterm ned

and thereby a portion of said photosetting resin |ayer

surface direction,

corresponding to said opening is cured in
base nenber in said second step.
met hod according tg _claiml,

accordance with novenent of said

117,12The thin flat workpiece fixing
said rays are applied

wher ei n

through a third madR set to the other

an openi ng whose di

corresponding to the center

opening is slowy i
a portion of said

cured in said secdhd st

nmet hod according to
rotated about a pos

a

side

ter can be i ncreased jor
Cr ease sSTariing w
phot qsetting resin correspo

12.

@f _said base menmber and having
ecreased about a position

#Be di aneter of said

di aneter of 0, and thereby

¢to said opening is

The thin|flat workpiece fixing
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33 the center of said workpiece along the surface direction whi | e app! yi ng

said rays in said second step. 13. A thin flat workpiece fixing system
conpri si ng: a light-transmtting base nmenber; a

phot osetting resin |layer formed by applying a photosetting resin to one

si de of said base nenber; and a light source set to the other side
of said base nenber; wherein sai d workpiece is nounted on said
photosetting resin layer and thereafter, rays are applied fromsaid |ight
source to cure said photosetting resi@/#%nwn. 14. The thin flat

wor kpi ece fixing systemaccording to claim 13, wherein said photosetting
resinis mxed with a plurality of granular or fibrous inorganic

subst ances. 15. The thin flat workpiece fixing systemaccording to
claim 13, wherein said photosetting resin is water-sol uble. 16. The
thin flat workpi ece fixing systemaccording to claim 13,
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whereim said photosetting resin is thernosoftening. 17. The thin flat
wor kpi ece fixing systemaccording to claim13, wherein an adhesive film
snmad | er than said workpiece is attached to the surface of said

phot osetting resin |layer facing said workpiece.

34 18. The thin flat workpiece fixing systemaccording to claim 13,
wherein an oily or gelled substance is applied to the surface of said
photosetting resin layer facing said workpiece in a predeterm ned pattern.
19. The thin flat workpiece fixing gystemaccording to claim13, wherein
a predeterm ned nunber of pins are enbedded in predeterm ned positions of
sai d photosetting resin |layer to support said workpiece by each of said

pi ns. 20. The thin flat workpiece fixing systemaccording to claim
13, wherein -
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a first mask which is set to the other side of said base. nenber and at
whose position corresponding to the center of said workpi ece an opening
witth a predeternm ned dianeter is fornmed is included, and a portion
of said photosetting resin corresponding to said opening is cured by
applying said rays fromsaid |ight source so as to pass through the
opening of said first mask and thereafter, the whole of said photosetting
resin layer is cured by renoving said firsilOphdk and applying said rays

fromsaid |ight source. 21. The_thin flat workpiece fixing system
according to claim13, wherein am~qdhesive filmwhich is
attached to the surface gf sai b ; sin layer facing said
wor kpi ece and smal |l er than sgd 7 “or oM whosg& surface facing
sai d wor kpi ece a groove wt pred Lt is formed and
negative pressure neans foy /, 2\
35 supplying a predetermj/n negativ SRS a\ ove t hrough
sai d base nenber and sai df plpt osettin S ded, and said
rays are applied_from sai i ght sour 3N g
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said negative pressure to said groove by said negative pressure nmeans
aftef nmounti ng sai d workpi ece on said adhesive film 22. The thin flat
workpi ece fixing systemaccording to claim 13, wherein a second
mask which is set to the other side of said base nenber and on which a
rect angul ar openi ng whose nmajor side is longer than the dianeter of said
wor kpi ece and novi ng neans for noving said base nenber in a predeterm ned
surface direction are included, and portion of said photosetting
resin | ayer corresponding to sai d openiﬁé/ﬂg cured in accordance with
novenent of said base nenber by 'sai d novi ng nmeans' novi ng said base
menber in a predeterm ned surface direction while applying said rays from
said |ight source so as to pass through the opening of said second mask.
23. The thin flat workpiece fixing systemaccording to claim 13,

wher ei n a third nmask set to the other side of said base nmenber and
havi ng an openi nhg whose di aneter can bg; i ncreased or decreased about a
position corresponding to the center ofy said workpiece is included, and

a portion of said photosetting resin cé&respongLng to said opening is
cured by slowy increasing the dianeter of the opening of said third
mask starting with the di aneterqpf O while applying said
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36 rays fromsaid |ight source through said third nask. 24. The thin

flate morkplece fixing systemaccording to claim?23, wherein

rotatlng means for rotating said base nenber about a position

corresponding to the center of said workpiece along the surface direction

I's included, and said rotating neans rotates said base nenber while
applying said rays fromsaid |light source.
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