2 3 NOV 2004 SEM CONDUCTOR WAFER ASSEMBLY AND MACHI NI NG APPARATUS HAVI NG
CHUCK TABLES FOR HOLDI NG THE SAME A Filed of the Invention The present

i nvention relates to a sem conductor wafer assenbly to be held on & LMl
t abl e when a sem conductor wafer. is to be machined, and to a machi ning
apparatus having chuck tables for holding the sane. Description of the
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sem conductor chips. To inprove the heat radiation properties of the
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sem conduct or wafer whose top surface is suction-held on the chuck table
is ground byPescgibtdPrngofiethes PrienaArhe senmi conductor wafer is thus ground
up to a thickness apmo ss,. A ar l e, .1he rigidi of he
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pellets to form semiconductor chips. To improve the heat

radiation properties of the semiconductor chip, the
semiconductor chip is desirably made as thin as possible.
Also to enable the downsizing of a portable telephone, smart
card and personal computer in which a large number of
semiconductor chips are used, the semiconductor chip is
desirably made as thin as possible. To this end, prior to
the semiconductor wafer is divided into pellets, the back
surface of the semiconductor wafer is ground to machine it
to have a predetermined thickness. In a grinding machine
for grinding the back surface of the semiconductor wafer,
the semiconductor wafer as a workpiece is suction-hgld on a
chuck table, and the back surface of the semiconductor wafer
whoseltop surface is suction-held on the chuck table is
ground by a grinding means.

When the semiconductor wafer is thus grouna up to a
thickness of 100 um or less, for example, the rigidity of
the semiconductor wafer lowers and consequently, flexure
occurs in the entire semiconductor wafer, thereby making it
difficult to transport and store in a cassette the
semiconductor wafer. Further, in a so-called "pre-dicing"

production method that dicing grooves having a predetermined



2 depth fromthe surface are in advance fornmed by a dicing nachine and
then, the back surface of the sem conductor wafer is finished to RavN)Va2004
t hi ckness of about 50 gmby grinding it to divide the sem conductor wafer
into chips, the ground sem conductor wafer does not fall apart into chips
owing to the function of a protective tape stuck to the surface side of

the sem condugtor v?fer but it _does not have rigidity at all as a
seni conduct or WGRFR (ETAh &herFUrfARS RFS tineedvapepyienmed & @ dédcingnsport
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the present iyyesd imetroggggaj_g‘g_ a sem conductor wafer assenbly which
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above obj ect , tleic & Giemjcbadudeopresior ads3mbOy 290bnstructed by
mounting a semiconductor wafer on a frame by a tape like a
case where dicing is carried out, for example, and the
semiconductor wafer assembly in this state is ground and
transported. However, the semiconductor wafer assembly
which is used for dicing machining is constituted such that
a tape 1s stuck to the back surface of an annular frame and
a semiconductor wafer is stuck to the top surface of the
tape so that the semiconductor wafer and the frame are
arranged on the same plane. Therefore, there is a problem
that as the frame is existent on the side of the
semiconductor wafer, a grinding wheel interferes with the

frame at the time when the semiconductor wafer is ground.

Summary of the Invention

It is an object of the present invention to provide a
semiconductor wafer assembly which makes it easy to
transport a semiconductor wafer after machining and prevents
a member other than the semiconductor wafer from interfering
with a machining tool during machining, and a machining
apparatus having chuck tables for holding the semiconductor
wafer assembly.

To attain the above cbject, according to the present



3 invention, there is provided a sem conductor wafer assenbly consisting
~of an annular frame, a tape nmounted to the franme and a sem conductpy @?Eﬁg
stuck to the tape, wherein the back surface of the tape is stuck t {H
surface of the frame, and the sem conductor wafer is stuck to the surface
of the tape. An adhesion layer is fornmed in at |east an area where the

sem conductor .wafer.is arranged, of the surface of the tape and an
~adhesi on | ayet"VEM Y fSHEd LB nPERAViAad: avseghcondueker (watiehe assehbiy of
the frame, of cbheibe O fAcanRhlat e. t or rrespondi.ng to a
cutout show ng the iér?%/stal ori ent%t r%:n of’ tah?gal errﬁgé:{%l}lguctt%r I%\%gf g]rg{ng
formed in andB@t@rsefiwanducteont vafepartticdn tof thaetdpamavhaireinhe bot h
cutouts are aligned it ch _qt her. cording .to the present invention,
there is provided %M%e%cggr‘f’ &398? Rbf Ee dpaniisy SEBRK &2 ithe Surdacsnnul ar
frame, a tapeofiotint efkame,t badf tEeesem ERiMueeBEUGL P& VB &tuckt Uskehe the
surface of the tape and a fixing ring for fixing the periphery portion of
the tape to tPREFICH©L tASet@PA-t he annul ar frame consists of an annul ar
frame portion and g0 S4HuY; [ Fion that.projects upward from
the inner peripheral portlgﬁ&ogggﬁé g?&%%gfgﬁﬁfoﬁ? £§@§ H 1358 W&ehPaced
to the surfacthefsemheonguetbngwaper tiomrriahgell XbAothd narracki beegdhent o t he
outer <circunferenti %ﬁ@gﬁbion of . the nmounting portion to sandwi ch the
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cutout corresponding to a cutout showi ng the crys orirentatron

sem conduct or-R@féPa-s A orikant gozrespordingita anfetenti ashopind itdre of t he
frame portio ddie 5 oth cutoyts, are i gned _with_ each

ot her. Accor (I;I':f‘lf%s to Fr%ggr%%‘%%ﬁ&? #r}\?ceh%t isgﬁl}cf’ﬂgﬁl%t?% i d8dEOEMFAchR ni ng
appar at us conpr igitey chwrckmfabemsi diayorian of the frame and the both

cutouts are aligned with each other.

According to the present invention, there is provided
a semiconductor wafer assembly consisting of an annular
frame, a tape mounted to the frame, a semiconductor wafer
stuck to the surface of the tape and a fixing ring for
fixing the periphery portion of the tape to the frame,
wherein

the annular frame consists of an annular frame portion
and an annular mounting portion that projects upward from
the inner peripheral portion of the frame portion, and

the tape is placed to the surface of the mounting
portion, the fixing ring is fitted onto the outer
circumferential portion of the mounting portion to sandwich
the periphery portion of the tape between the outer
peripheral surface of the mounting portion and the inner
peripheral surface of the fixing ring.

A cutout corresponding to a cutout showing the crystal
orientation of the semiconductor wafer is formed in an outer
circumferential portion of the frame portion of the frame
and the both cutouts are aligned with each other.

According to the present invention, there is provided

a machining apparatus comprising chuck tables having a



4 2 3 NOV 2004 placing surface for. suction-holding a sem conductor wafer
assenbly and a machi ning neans for machining the sem conductor wafer of

t he sem conductor wafer assenmbly suction-held on the chuck tables,? 3 #ih
t he sem conduct or wafer assenbly consists4of an annular frane, a tape
nounted to the frane and a sem conductor wafer stuck to the surface of the

Lape, and each glilde.chuck Labl gs.iias acsamconductor varer . placi ng

surface for supporting the back Surface

seni conduct or asedmsly sl achaehinhry aransaforf hace: Pimgivhg surface for
supporting the back surface of the frane, fornmed, on the outer peripheral
side of the ¥ Sr VRAPErOhI e Semdgprdectontvatesogsseohlyel ow t he

ser conduct or ¥ Rin- Al B eHE! @feRiaB1as) Sypbrgid ference  ther ebet ween.
The | evel difference between the sem con&ucf or wafer placing surface and

the franme placi ng strgd @amicondastonbraferasisenbint consists Wfi akness of the
frame. The sugtl o] onmuni cati,on pat hs_connected to a suction
source are dééé@%ﬁpyr%%reﬁe% ?%P? H%O%%gﬁ'e%lg%? M 4 %2 The above

machi ni ng neasenicomivgrordivageresnak o @heNghPeaddior 398 eapducheg vaf er

of the sem conductor wafer assenbl%. Brief Description of the brawi ngs Fig.
1 is a perspective SASWHr thesehpehneaRlas haar ar sembeendicrorowetenct ed

according to ?q[hﬁ dipenkoOf t o Avientd Qi &2 d. Ls.a sectional
view cut on A-A o?jggi g. 1; © F?%%f%ﬁgﬁ etr:tslge%%]%/gh\ﬁf’évc\:l,g P% {éﬁ%i%%%%errbl ed
way, of the tonduichughe sembeondusftarhgaseni torshictlorandabar anassarbl y shown

const Fuct ed Atelamgti DO AR SR GoRBNE LS THE Bk SHELRroent | 018 Fi 0.
5 is a secti ahiwaimeyi @ormet, oonBelie Guteiripefipheral side of the
semiconductor wafer placing surface, at a position below the
semiconductor wafer placing surface with a level difference
therebetween.

The level difference between the semiconductor wafer
placing surface and the frame placing surface is desirably
equivalent to the thickness of the frame. The suction ports
of communication paths connected to a suction source are
desirably formed in the frame placing surface. The above
machining means is a grinding means for grinding the

semiconductor wafer of the semiconductor wafer assembly.

Brief Description of the Drawings

Fig. 1 is a perspective view of a semiconductor wafer
assembly constructed according to an embodiment of the
present invention;

Fig. 2 is a sectional view cut on A-A of Fig. 1;

Fig. 3 is a perspective view, in a disassembled way,
of the constituent members of the semiconductor wafer
assermbly shown in Fig. 1;

Fig. 4 is a perspective view of a semiconductor wafer
assembly constructed according to another embodiment of the
present invention;

Fig. 5 is a sectional view cut on B-B of Fig. 4;

rf



2 3 Nov 2004 5 Fig. 6 is a perspective view, in a disassenbled way, of the

constituent nenbers of the sem conductor wafer assenbly shown in Fig. 4;

Fig. 7 is a perspective view of a surface grinding machine as a nangﬂVﬁ@4

apparatus constructed by the present invéntion; Fig. 8 is a perspective

vi ew of an enbodi nent of a chuck table nounted in the surface grinding

machi ne shown in Fi ; 9_i.s a secti,onal ,view showi ng a state where
FEPUFCR &

the sem conductor FSRAGIVS 1Y 18Wgs in1a gigas ed W8kt he
chuck tabl e sébwhd ednsgit8endnfemdrs b} khedsRbddiitor GWral anot her
enbodi nent of a chuck table mounted in the surface grinding machi ne shown
in Fig. 7 arfPS8RRly shewnt énwhide 41 hol ds the seni conductor wafer
assenbly shown in Rigs. 046 tLo f.erred
Enbodi ments A sen1§§%§uct3% ma EE%%§%§%19%§%352 %r?%d£aéénﬁ§;§% g
construct ed amasiridiengst e pachénimygl appzoditoentsnefrudied Byeshst prasent i on
w || be descrjbed  i.n detail with reference to the acconpanying draw ngs
her ei nafter. *ﬂ%fn;fo a perspective view of a sem conductor wafer
assenbly construct s Acqodl B0pbesgedt aieied 8bodl sRbatend Be pr esent

I nventi on, qv42 Is a sectional view cut on A-A Fig. 1, ilg. 31is
a per spect i veehckytableamanated eith| W wayfaoce gmmdﬂmg;nnaahane ﬁhtudnerm of

t he sen1conqﬁﬁ%or waf er assenbly shown in Fig. 1. The sem conductor wafer
assenbly 2 of e il lustrated enbodi nrent consists of an annular frane 21,

a tape 22 nounted tRid.h@ ibr angeddicmdll ariseTs66RINGt &1 s ivndZestHek to
the tape 22. The annular franme 21 is forped froma thin plate as thick as

about 1 nm tIRAGDANEEETT YBRPS 38Ty shewr th Hias4 ikéo 3f éf skl e.

The tape 22 igh frdfemedubR easzé%&h fiQr @ifrogn gfyappropriate resin film
an adhesion | ayer 221 is forned

Fig. 10 is a sectional view of another embodiment of a
chuck table mounted in the surface grinding machine shown in
Fig. 7 and shows a state where it holds the semiconductor

wafer assembly shown in Figs. 4 to 6.

Detailed Description of the Preferred Embodiments

A semiconductor wafer assembly and a grinding machine
constructed according to preferred embodiments of the
present invention will be described in detail with reference
to the accompanying drawings hereinafter.

Fig. 1 is a perspective view of a semiconductor wafer
assembly constructed according to a preferred embodiment of
the present invention, Fig. 2 is a sectional view cut on A-A
of Fig. 1, and Fig. 3 is a perspective view, in a
disassémbled way, of the constituent members of the
semiconductor wafer assembly shown in Fig. 1. The
semiconductor wafer assembly 2 of the illustrated embodiment
consists of an annular frame 21, a tape 22 mounted to the
frame 21 and a semiconductor wafer 23 stuck to the tape 22.
The annular frame 21 is formed from a thin plate as thick as
about 1 mm, that is made from stainless steel or the like,
for example. The tape 22 is formed in a circular form from

an appropriate resin film, an adhesion layer 221 is formed



23N0V2004 6 on the surface side (upper side in Fig. 2) of the tape 22 and
an adhesion | ayer 222 is fornmed on the back side (lower side in Figq ﬁk ﬁ)f
t he periphery portion of the tape 22. The adhesion |ayer 222 on th "ly 2004
side (lower side in Fig. 2) of the periphery portion of the thus
constructed tape 22 is stuck to the surface (upper side in Fig. 2) of the
above frame 21. The sem conductor wafer assenbly 2 is constructed by
sticking the afefbgofuutace Svder(upperosite irdiRigi.oR )| afethe 224pe22 he

f f ' bagk sur f £ th i pher al i
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adhesi on | ayeideoiheFi§or mpbdreHehpestiphecy wirdike bapend2tamy e forned in
at least an area Y_}/nere t he semi_conductor wafer 23 is arranged. The

adhesi on | ay&re229he810R L3YRT 1 2 28k thAr Parte e KdowpEr sHR AR Fdidi on of
the tape 22 i»s Ret +Ab §'E§§§‘éﬁs ¥4 ohNot i , ' S
formed on the?s)surfacem%? * he °f ar]r:elglil ?%h&s% gﬁﬁ?hgaggg@(‘gﬁé@&:é o?rzt he
peri phery paost ssnchf tohehe sguerf2Ret feppen. sillec UnoBtig212) cof rigdspaidiveg to a

cutout 23a s%owi ng ? crystal ori eat ation (%f t he seﬂi conductor wafer 23 is
formed at a pref&t&Fni pESTEPBUCBIE aff<&it BFSEMP i ereMAPEETHEFefon of
the frame 21py Shecring echanmildiRdaeahs opgiist o3 Waf ehe 23dhes 16h Deymunt ed
on the surface of the tape 22 stuck to the frame 21, it is nounted at a

posi ti on wher2@lt B Ehe otierDane afy ke £APEheR ofembdehdbbeoragiafsurizes s
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possi ble to confi crystal orien sem condauct or wafer 23
in the transporiati framéd Zkni sondbis groiwef,ethasadind joradayedi mg be anot her

embodi rent widl be described with reference tQ Figs, 4 to 6, . The
seni conduct ofoﬂFgroﬁsgtéﬁb?V¥c@f Olfhitgeeﬁ%?ji FeYcBRsferRedsin@tannul ar

frame 31, a tlapet32nn@ted ashdre ithe sbhadBndilotcr %@AFeeOPFULE OfrMa{fRIg 33

stuck to the tape 32 and an annular fixing ring 34 for fixing the tape 32

to the The adhesion layer 222 formed on the back surface of the
periphery portion of the tape 22 is not always necessary.
In this case, an adhesion layer is formed on the surface of
the frame 21 to stick the back surface of the periphery
portion of the tape 22 thereto. A cutout 2la corresponding
to a cutout 23a showing a crystal orientation of the
semiconductor wafer 23 is formed at a predetermined position
of an outer circumferential portion of the frame 21.
Therefore, when the semiconductor wafer 23 is to be mounted
on the surface of the tape 22 stuck to the frame 21, it is
mounted at a position where the cutout 23a formed in the
semiconductor wafer 23 is aligned with the cutout 2la formed
in the frame 21, thereby making it possible to confirm the
crystal orientation of the semiconductor wafer 23 in the
transportation.

A semiconductor wafer assembly according to another
embodiment will be described with reference to Figs. 4 to 6.
The semiconductor wafer assembly 3 of this embodiment

consists of an annular frame 31, a tape 32 mounted to the
frame 31, a semiconductor wafer 33 stuck to the tape 32 and
an annular fixing ring 34 for fixing the tape 32 to the

frame 31. The annular frame 31 consists of an annular frame



frame 31. The annul ar frame 31 consists of an annular frame 2 3 Nov 2004 7
portion 311 and an annul ar nounting portion 312 projecting upward fromthe
i nner peripheral portion of the frane portion 311 and is nade froryl:gaNma?[m
material such as stainless steel. The tape 32 is fornmed in a circular form
froman appropriate resin film and an adhesion layer 321 is formed on the
surface (upper side in Fig. 5) of the tape 32. The outer dianeter of the
tape 32 is meigrlimngéllt had amhenmilier mduatite rpaftibhe 3aRnpteded®img i Ng

portion 312 nstjtuting the above anpular frame 31 by a size
cor r espondi ng&3%§]{41 TR glﬁ? b‘?nef%é’%BHFFﬁ DR¥ 3 031 3he Theamg ni conduct or

waf er 33 is giaralidno 3theandhesiiid ¥¥8h a3gde /N her3yif geenofsthe tape 32.
The above annul ar _fi xi ng ring 34 has an inner dianeter sli ghtsl'y | ar ger
£

than the out éftaidilgsst 8Feel . t FBeahape a32 nisufoirmgdpont & orit agorforint ut i ng

t he above an r ; LS. : roma net material_such as
stai nl ess st erﬁt::Ho?t{ f%’r g@?ﬁ%ﬁ@%’%ﬁgﬁlg%ﬁéf ?réépqlla(,aghetc);ﬁo?hj(’ea%?ﬁf%g]e I de
(upper side) fofrmiske onotihe i sgr faumd i(@ppat2sCansin tRilg.ng )t be eheveagnmy ar
frame 31, and.the fixing ring 34 is fitted onto the_outer circunferenti al
portion of t enﬁ’ih’ltrFFn‘al%B‘?? IgrPfSPQet 52B& N xh masle 1aEgephERgn pdta i on of
the tape 32 baiesenibhecon!sf (RPLhANSEA nalkdaee keibf gpunting portion

312 and the inner peripheral surface o g ring , thereby making
i't possi bl e QOStiLfuthegt blpre BPvEeo anhvlér afmaml 31Sbyce sheetape 32 is

sandw ched b - ount i ar.tion 312 of the. frane, 31 the fixing
" ring 34, an aé%e%ggr&]’nﬁja@grt%otg% ﬁlg&ghﬁegg %be @P“F‘Sﬁlﬁgd%ﬁt%% k surface
of the tape Ihe AemdobdndicSdd avafen’ 83PLEUSAER A thut QHhe385n SRMNY t he
crystal ori egztzgtion of the_sem conductor wafer 33 is forned at a

predet er mi ned?poSft £BR BErEAFD MTerthei EaRAT 4 enThal abeis amwler fhxingane
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formed in theiameter of the annular mounting portion 312 constituting
the above annular frame 31, and is made from a metal
material such as stainless steel, for example. The tape 32
is placed on the surface side (upper side) of the mounting
potion 312 constituting the above annular frame 31, and the
fixing ring 34 is fitted onto the outer circumferential
portion of the mounting portion 312 to sandwich the
periphery portion of the tape 32 between the outer
peripheral surface of the mounting portion 312 and the inner
peripheral surface of the fixing ring 34, thereby making it
possible to fix the tape 32 to the frame 31. Since the tape
32 is sandwiched between the mounting portion 312 of the
frame 31 and the fixing ring 34, an adhesion layer does not
need to be formed on the back surface of the tape 32. A
cutout 3lla corresponding to a cutout 33a showing the
crystal orientation of the semiconductor wafer 33 is formed
at a predetermined position of an outer circumferential
portion of the frame portion 311 constituting the annular
frame 31. Therefore, the semiconductor wafer 33 is mounted
at a position where the cutout 33a formed in the
semiconductor wafer 33 is aligned with the cutout 31la,

thereby making it possible to confirm the crystal



sem conductor wafer 33 is aligned with the cutout 31la, thereby making it
possible to confirmthe crystal 2 3 NOV 2004 8 orientation of the

sem conductor wafer 33 in the transportation. A description is 23 NOV 2004
subsequently given of a grinding nachine for grinding the sem conductor
waf er 23 by holding the sem conductor wal er assenbly 2 as shown in Fig. 1
with reference to Fig. 7 and Fig. 8. The grindi ng nachi ne of the

il lustrated epbistitaibn 66nNPhé SRSk cidbstapt watdy IRGhargrl ar
paral | el epi ped housing 4. A static support plate 6 is provided upright at
a right uppetrEHPBratherhousing 4 in Fig. 7. Two pairs of guide rails
7,7 and 8, 8 extendi | I cal . di ' a ravided.on.the inside
surface of the stat?%léss[‘}g% \rét%%lg%esﬁge%%ebggghgg‘ﬁlﬁﬁg %%ﬁ'?‘aibgas a
rough- gri ndi mgaheames fbs gmbodiey the semipanductogwaterr adl by 7hdldinguch a
manner that it can.move ip an and do direction, and_a finish-

gri ndi ng uni t*H® sggu.gopgﬂggﬂg g‘fquf??d? ﬁ&sﬁ@gﬂg £ AHOUADd {RoF 18hel HHEF pai r
of guide railgef@nca edchig. MRS filkatgit can nove in an up and down
direction. The rough-grinding unit 10 conprises a unit housing 101, a

- grinding wheel 102 Th&t girdbdyngt nachicw tof tthe Lolestrapedl efnbodementt housi ng
101, a rotary. driwv nit mount ed to_the. upper d,of .the wunit. housing
101, for rot'::ach'!'IE)nrgle‘s'te %ehg?ﬁﬁ%‘lﬁh{b 1\,9:?.‘;1& rfﬁga?ﬁulaalgiR%@;ESABPﬁH?@aIP%%FW an
arrow, and a 4iovabkeabiseudpbriDplbtags the prvvideausppgghd Gk ala-ik@tgui de
rails 105,105 are praovided on the novable base 104 and novably fitted to
gui de rails 7PPSE &PAded Bhe RS idSode 18t Bide LupPuptPdiss ©% B¥denat t he
rough- gri ndi Nzt 71Q,5Sa S (o] VAN up ; Lrection
The rough-gr?%ﬁf%g7dgi?nﬁoebgg%ﬂgkﬁﬁﬁ s??a%e%égt odi%é%%gtggﬁg?ﬁ%es a

f eedi ng uni t Arbviiglednoui hpet tesidwsarfevabbt timseatid sbhpngrt helage de

rails 1.7 1o adiaigh 4hendthy e dPUL 9 A0S LA whssl 102 The

mounted to one pair of guide rails 7,7 in such a manner that
it can move in an up and down direction, and a finish-
grinding unit 12 as a finish-grinding means is mounted to
the other pair of guide rails 8,8 in such a manner that it
can move in an up and down direction.

The rough-grinding unit 10 comprises a unit housing
101, a grinding wheel 102 rotatably attached to the lower
end of the unit housing 101, a rotary drive unit 103,
mounted to the upper end of the unit housing 101, for
rotating the grinding wheel 102 in a direction indicated by
an arrow, and a movable base 104 mounting the unit housing
101. To-be-guide rails 105,105 are provided on the movable
base 104 and movably fitted to guide rails 7,7 provided on
the above static support plate 6 so that the rough-grinding
unit 10 is supported movably in an up and down direction.
The rough-grinding unit 1¢ of the illustrated embodiment
conprises a feeding unit 11 for moving the above movable
base 104 along the guide rails 7,7 to adjust the cutting
depth of the grinding wheel 102. The feeding unit 11
comprises a male screw rod 111 which is rotatably provided
in an up and down direction in parallel to the guide rails

7,7 and supported to the above static support plate 6, a



conprises a nmale screw rod 111 which is rotatably provided in an up and
down direction in parallel to the guide rails 7,7 and supported to_the
above static support plate 6, a 2 3 Nov 2004 9 pul se motor 112 for 25 NOV 2004
rotary-driving the male screw rod 111 angl an femal e screw bl ock (not
shown) that is nounted on the novable base 104 and neshed with the nale
screw rod 111. The male screw rod 111 is driven in a forward direction or
‘reverse dired®4lGe Bptorel bl S mstteryrdzivingmihe mader sagew xpd ridilng uni t

10 in an up ahh Lhect a | nish-grinding unit.12 has the
same constitutl %(r?\lwa%gq'%?igtg%]?&{ r?gﬂa’?%‘ug%gr%ﬂh‘?ﬁ“ gtglr?itt gioﬂo%nrﬁd i t%Iet
conpri ses a umuabieudbang 124.,ami gleshddngivhedle h2de sorafakby Bt1.ached to

the lower end,of the unit housing 121, . a rotary drive unit 123, attached
to the upperdlgf’?dnﬁﬁet ﬁEre‘&ansﬂdﬂsiH?gd{%‘i‘?and} & JeavpRg HRELGHIMINY wheel

122 in a dinesidrad badeeaisd iy e ﬁhﬂ.Q%’,ZmS@El%SQ 190 v8bhsv0asKke %%@unti ng

the unit housing 121. To-be-guide rails , are provided on the
novabl e base IrAndingdupbtabl yirf jant e rod downdelirsicdtdo8,.8 provi ded on the

above static suppor, lLate 6..s0..that. the finish-grindi unit 12 is
support ed novably i'ItnhEPg%EﬁS gjnrgl%“vﬁfl&df‘ggt FHE hll%é‘af% r#gh?’a?‘?ndi ng unit 12
of the i||ummaﬁuemb@damﬁatc@fprchéeso@?ﬁaﬁeﬁﬂm::@n'uhiﬂ31ri.or ThEBVESQ the
above novabl e base 124 along the guide rails 8,8 to adjust the cutting
dept h of the i CREPRGSHRcRI U hopgdngs bl iy IRiindirg wagekub3 antially the
sanme constit ytq ahoy i : af,.ks, : lsng unit
13 conpri segtdéﬁ%aalgzys%?g?/v rod%%%%\%h?%ﬁgfgé@ogft g&gyhgégv?%‘g%ﬁfﬁ&&ﬁ up
and down di r ectriogaryndpaval it ti@ 3, hetgached ra Ithe8 uppér aemd sefppdret ed to

t he above stajli. ort te. 6, a pul.se _notor. 132 for rot -driving the
nmal e screw r%gll%S%ggl%én% P#@’rrgﬁrog §5’|t§§/18?05kke @fd‘fl%éﬁgmﬁg‘eﬁ’guﬁ%dmoﬁ t he
novabl e base dik2¢tdod Lhdicstdd Byhanmabeossra r0eholdble Thgseed ® screw rod

131 is driven in a forward direction or reverse direction by the pul se
mot or 132 t o MNEIPHethe ikt iqusdinggl2l. To-be-guide rails 125,125

are provided on the movable base 124, and movably fitted to
guide rails 8,8 provided on the above static support plate 6
so that the finish-grinding unit 12 is supported movably in
an up and down direction. The finish-grinding unit 12 of
the illustrated embodiment comprises a feeding unit 13 for
moving the above movable base 124 along the gquide rails 8,8
to adjust the cutting depth of the grinding wheel 122. The
feeding unit 13 has substantially the same constitution as
the above feeding means 11. That is, the feeding unit 13
comprises a male screw rod 131 which is rotatably provided
in an up and down direction in parallel to the guide rails 8,
8 and supported to the above static support plate 6, a pulse
motor 132 for rotary-driving the male screw rod 131 and a
female screw block (not shown) mounted on the movable base
124 and fitted to the male screw rod 131. The male screw
rod 131 is driven in a forward direction or reverse
direction by the pulse motor 132 to move the finish-grinding
unit 12 in an up and down direction.

The grinding machine of the illustrated embodiment has
a turn table 15 which is disposed substantially flush with

the top surface of the housing 4 on the front side of the



it 12 in an up and down direction. The grinding machi ne of the

| ustrated enbodi nent has a turn table 15 which is disposed substantially
ush with the top surface of the housing 4 on the front side of tp§§gv§w4

NOV 7004 10 above static support plate 6. This turn table 15 is forne

| i ke a disk having a relatively |large di drfet er and suitably rotated in a

direction indicated by an arrow 15a by a rotary drive unit that is not

shown. In theabdveisttraatied sapbori neldte 6.hreeichumh tables1$ 4 erargenged
| e of 1200 rotatably on_the horizontal plane on

each ot her at hase  a ) t )

the turn  tabtDXeE: g BHBCRSI AT VALY dateapiianesemand Agitably |
sem conduct or r¥ed€q assangh -0, _ELOSt., 154 O L LI _b rie
in detail mﬁtﬁ reference to¥%§aﬁﬂgwgﬁHEE$§g,b%.aﬁﬁgégﬁﬂgéargkl% gogﬁgﬁm in
Fig. 8 and Figrive guisi shetois motdistiown.kelbate Ejllasdrateldsémbcbddfmelnt, ]
suct i on- hol di C k 52 he base 51 is de froma netal naterial suc
as stainless ~5 %%r&ug%dtgblﬁ? a?f%%é‘fqaﬁgﬁ i O C].@)lcitk}:?rrojaéc?sph?‘ﬁﬁl t he
center porti cangle tdfe 1a0derosatdBBE drheheOhofisbhtal YIALAPEY +REPPEEE ed
onto the turn table 15 by a bearing that is not shown. Since the rotary

shaft portiont3ke |15 .coh @k aklesob aaxe @uikablei for haoldinqdtheshown,
the chuck ta ' S | I rection indicated_by an arrow
in Fig. 7 mﬁ%n t éﬁ%ﬁgﬁg?y$%$%€é£%§ﬁiﬁiﬁgaa§§$V%1%éLé{ %Gigchas 88Pr essed
portion 512 whidkle Heogdeporiédnin sdetonanwithf oef@rende thee Ftigp sushacei®@f the

b 51 and i nnected to . a co ni cation path 513 provided in the
rgtszry shaf'Iti‘po&?‘I&oﬁh‘S‘:ﬁi.ta(%ﬂr.g %o%ﬂ?ch‘ﬁiw-p& R518igs TARRTIEF Afo a
suction sour cg diak-1iikeNBhs& hoWndThe sabeye; gyl Céﬁé){!tonflgxb%ﬁﬂgcéfiﬁék 5 1S

formed of a porous ceramic disk and is fitted in the depressed portion 512
formed in theChdAsepideissnadaHirom ehoetap Batdriel suichhassataivhesw! di ng

chuck 52 fit I n e.d rtion.512 t he. base _51 serves as a

seniconductorgéégkﬁ'a%Pagiﬁ§£§§f$%%e:SE?rFé?ns%$#xﬁﬁqqﬁf hgroﬂag ©surface of

the tape 22 taentterciporhéosent cnelunider wak€ace thereof and is rotatably
supported onto the turn table 15 by a bearing that is not

un
i
fl

shown. Since the rotary shaft portion 511 is connected to a
rotary drive unit that is not shown, the chuck table 5 is
caused to rotate in a direction indicated by an arrow in Fig.
7 when the rotary drive unit is activated.

A circular depressed portion 512 whose top portion is
open is formed in the top surface of the base 51 and is
connected to a communication path 513 provided in the rotary
shaft portion 511. The communication path 513 is connected
to a suction source that is not shown. The above suction-
holding chuck 52 is formed of a porous ceramic disk and is
fitted in the depressed portion 512 formed in the above base
51. Thus, the top surface of the suction-holding chuck 52
fitted in the depressed portion 512 of the base 51 serves as
a semiconductor wafer placing surface 521 for supporting the
back surface of the tape 22 to which the semiconductor wafer
23 of the above semiconductor wafer assembly 2 has been
stuck, as will be described hereinafter. On the outer
peripheral side of depressed portion 512 in the top surface
of the base 51, an annular frame placing surface 514 for

supporting the back surface of the frame 21 of the



23 of the above sem conductor wafer assenbly 2 has been stuck, as will be
descri bed hereinafter. on the outer peripheral side of depressed portion
512 in the top surface of the base 51, an annular frame placi ng sur3 Ko 2004
514 for supporting the back surface of the frame 21 of the 2 3 NOV 2004 |

| sem conductor wafer assenbly 2 is for at a position below the

sem conduct or wafer-placing surface (top surface) of the suction-holding
chuck 52 wi t hsemicumduaticf waéeceaSdémblienetiet voemed Tie d @l tdbhf BEBRge 515
of this annulgé franme a%ing sgrface 514 is equivalent to the thickness
of the franme 3.3%%‘%@3 Oh Potes Berisy gupfasel (kap surfaseiuaf cbire on
paths 516 congeet RshlilidiagdeRneR SSH WG 1200 eval 2y B farddifled 5N the annul ar
frame placing surface 514. "on the chuck table 5 constituted as descri bed
above is pl abkerebrivwass.c obkridieyendi§Fensseniils »fashihoamulafi g. 9.

That is, the r t 22 to.which the .sem conductor_wafer
23 islstuck igagﬁzigékgﬁ%t%grkggﬁi%@ﬁd%%ﬁ@@lxa#%$trﬁ?uﬁqﬁb%§&F£8€§sé%ﬁ whi ch
is the top stiné ateamsf 2lhe Bhuetsuen-ibal gorgs CHLL o523, paidalbey haek surface

of the frame 21 is placed on the annular frame | acing surface 514. By
connecting t hBOUBHAGATRN BALRRL L6 FoInesteHetauehs slepressed pastighown),

the sem condugiprayrdVadBmeadSsa t.Lpns e
suct i on-hol di ng EE:rhuck 5.e The?gjtl%r%}lﬁtﬂh%gb?rrg#% i}@?{s}‘e‘-’l g“(‘:lg?géga 1%1' posi tion

| ower than the seni@orithetchuckateable 3 oridid tathedeas ededer itielf abenreei 515.
Consequent |y, Il e . the m_.conduct or fer 23 js ground, the grinding
wheel s 102 an‘giﬂl}lffF (%Ienggﬁl‘r‘ﬂ?%?q‘ e “(ﬂ%ﬁ Fﬁéelf‘l?jaﬁrezg?f W0t AR eBlEhutk
tables 5 arremgedson theebhokNsipice BF edBSthpet 2 @5 wogser Lhed above are

noved to a workpi ece, carrying-in/carrying-out area A, rough-grinding area
B, fini sh-gri%ﬁi@@%% %{ﬂgeW%pﬂise@@ucbaiﬁyplc@:Q%/%rth?i ng-out Ain this

order by propssmitdridiicBg wﬁb@rtﬁ!éhﬂﬁ%bgﬁr%éce1¥5ﬁiﬂﬂfaitagtggeg£58ding
machi ne conprises a first
surface of the suction-holding chuck 52, and the back

surface of the frame 21 is placed on the annular frame
placing surface 514. By connecting the communication path
513 to the suction source (not shown), the semiconductor
wafer assembly 2 can be suction-held on the suction-holding
chuck 5. Therefore, the frame 21 is located at a position
lower than the semiconductor wafer 23 by the above level
difference 515. Consequently, while the semiconductor wafer
23 1is ground, the grinding wheels 102 and 122 do not
interfere with the frame 21. The three chuck tables 5
arranged on the turn table 15 constituted as described above
are moved to a workpiece carrying-in/carrying-out area A,
rough-grinding area B, finish-grinding area C and workpiece
carrying-in/carrying-out A in this order by properly turning
the turn table 15.

The illustrated grinding machine comprises a first
cassette 41, arranged on one side relative to the workpiece
carrying-in/carrying-out area A, for storing the
semiconductor wafer assembly 2 which is a workpiece before
grinding, a second cassette 42, arranged on the other side
relative to the workpiece carrying-in/carrying-out area A,

for storing the semiconductor wafer assembly 2 after



cassette 41, arranged on one side relative to the workpiece
carrying-in/carrying-out area A for storing the sem conductor maffv§0vzmu
assenbly 2 which is a workpiece before grinding, a second cassette 42,
arranged on the other side relative to the wor kpi ece
carrying-in/carrying-out area A, for st ng the sem conductor wafer
assenbly 2 after 27NOvV2004 12 grinding, a workpiece placing unit 43

provi ded bet weeindivey, fa wetkpiassetplkacihpngdithes WrdkpiReE between the
carrying-in/carrying-out aria A, a cleaning neans 44 provided between the
wor kpi ece EJrr;gtnggarsr?/eé"'ﬁrerﬁ' nEPD N MOTKRISRE CHT WA a/ casERing-azt a

wor kpi ece del ame&y ixg am%qaﬁnﬂﬁ?frﬁHargs,e|44V%J'rb@gdéaf%eeﬁ%.ﬁnﬁ%gu%BPFgﬁgr

assenbly 2 stored in the first cassette” 41 to prece placing unit
43 and del i veF3Y ¥t Lnd SATEPHRAITQWr anebe A asdetitd \sezarlkdeansdebye t4e,

cl eani ng nea .Q Lh assette_4 a.workpi.ece carrying-in nmeans
46 for carry?%&“?ﬁ%hggkiggggﬁgf%héaﬂﬁﬁﬁs gésiﬂﬁl§gﬁgﬁﬁﬁiﬂgdtgﬁ. t he wor kpi ece
pl aci ng unit suicornduwetbepwatfert sl tabtéred NPYHd hedei Batdsite

wor kpi ece car%gjng-in/carr I ng-out area A, and a workpi ece carrying-out

means 47 for thrtYithg MREKDIRHE Hifiiddorndarl &8 R eilyeziagt ke grindi ng
pl aced on thesenﬁi@éﬁf&ut:ﬁ’:gkewﬁf@f)sdéééﬂﬂﬁg bncig%ﬁwm't%%eciggéﬂl%‘%ean

in/carrying-out area A to the cleaning“neans sem'conduct or- wart er
assenbl y and 4¢hdéqgrihedsagondecdssettien 42heai Worlspiatee dagtrighdigrEnt mesres

constituted ribed abgve, and their funciions w be descri bed

herei nafter. aﬁﬂrlg%gz%a&:g%ﬂ%t%?e O gggﬁBFyW#%faﬁsé“\thngi RlAceE GRd in

the first casdet t@rkbiesecpladaty Mnittha3upoapile WV MRKENBRECRN LS War d

and reverse qgvenent of the workpiece delivering nmeans 45, nounted on the
p

wor kpi ece B HRNEd43D oFRe MHRIEgenGAERELRGHINICaFEVERETOLE Gleeal  t he
center of six pighy zg@q,orj&;geéérgm%%LgﬁtV\ﬁégﬁs @s%%gbkgﬁg?,m%c&guas been
nount ed on the workpiece placing dnit° 43 and has centere s placed on the
chuck tabl e Femiconductor wafer assembly 2 after grinding placed on the

chuck table 5 positioned in the workpiece carrying-

in/carrying-out area A to the cleaning means 44.

The semiconductor wafer assembly and the grinding

machine in the illustrated embodiment are constituted as

described above, and their functions will be described

hereinafter.

The semiconductor wafer assembly 2 before grinding

stored in the first cassette 41 is carried by the up and

down movement and forward and reverse movement of the

workpiece delivering means 45, mounted on the workpiece

placing unit 43 and centered by the radial movement toward

the center of six pins 431. The semiconductor wafer

assembly 2 which has been mounted on the workpiece placing

unit 43 and has centered is placed on the chuck table 5

positioned in the workpiece carrying-in/carrying-out area A

by the turning movement of the workpiece carrying-in means

46. When the communication path 513 formed in the base 51

of the chuck table 5 is connected to the suction source (not

shown), the back surface of the tape 22 to which the

semiconductor wafer 23 is stuck, of the semiconductor wafer

assembly 2 mounted on the chuck table 5, is sucked to the



positioned in the workpiece carrying-in/carrying-out area A by the turning
novenment of the workpiece carrying-in nmeans 46. \Wen the conmuni cation
path 513 forned in the base 51 of the chuck table 5 is connected to} NOW7004
suction source (not shown), the back surf,ace of the tape 22 to which the
sem conductor wafer 23 is stuck, of the gm' conductor wafer assenbly 2
nounted on the chuck table 5, is sucked to the 2 3 NOV 2004 13

sem conduct orsemifcandulcior ngafer frieeifiglsoffade Rckiforhehshek ign-chuck 52

and t he back surf.ace of the,fra 21 .is. suction-held on the annular frane
pl aci ng surfal%:otLa‘i 2. C&HS% ?%earécg%h@o}?&ﬁ%t ol %Pr%aézg‘@ng{:?“% 1% 1s

suct i on- hel d suetiika-heldckn t et anhulaberiand pBR)iRgl Bukgaberfied, aynpdg00 in
a direction indicated by the arrow 15a by the rotary drive unit (not

shown) to posiis SeMLFENEHEERE twifler §S6A ch ihsuctipnchatdiprthef er
assenbly 2 he&“}&egagllgcggoél%tg&nr Q%P%rg%;:ggiﬂ&n%@egt% yhep the chuck

table 5 on which the sem¢c ctor been pl aced i s positioned in
t he rough- grididiecgioar éndB;atiad ity thenedrowm BSalibyeathieopotark cltiaee by an

arrow by the r.otary drjve unit (naqt . sho , .and th rindi ng wheel 102 of
the rough-gr |%%n3n1¥?ﬁ| ?{"3‘6‘13 s-o \H(‘ﬁsllé'flﬁai %%gr%ti‘%ﬁq‘e&agﬂrg a ?P?r“g'&cflbr*ﬁhe _

i ndi cated by s¥midbhavctbpWedfsk asReadeles Nhae beetRAEAY i Nend a&sligHL uni t
11 so that the sem conductor wafer 23 of the sem conductor wafer assenbly

2 on the chudinddpgeareasBroughly ground. At this point, since the frame
21 of the sem cond r f ly <2 _hel d. le 51is
_W{'lte tha gﬁ%rgl?] Lo &5 oﬁ Jygéglq él'nae vsva%&gf’%ga%&%gof h

| ocated at a position |ower t Sem conduct or e above
| evel diff er stlafershesabeen gskaddied saposetiomead fimnhe? todglesgmioiding erf ere

with the rinding wheel 102 at. t.he ti.ne when the, .sem conductor wafer 23
's ground by SR8 Bri Al i WHOH 1023 BAFERBION SIRUEAERE Dk i CHRRRTE Rt

waf er placi ngheurbaaeyS52divedutite (@aBRUERGwn | &Rl RIhaCghandind agedl4 of the

chuck table 5 are covered wth the frame 21 and the tape 22, contam nants

gener at ed by102 of the rough-grinding unit 10 is, while being rotated in
a direction indicated by an arrow, lowered a predetermined
amount by the feeding unit 11 so that the semiconductor
wafer 23 of the semiconductor wafer assembly 2 on the chuck
table 5 is roughly ground. At this point, since the frame
21 of the semiconductor wafer assembly 2 held on the chuck
table 5 is located at a position lower than the
semiconductor wafer 23 by the above level difference 515 as
described above, the frame 21 does not interfere with the
grinding wheel 102 at the time when the semiconductor wafer
23 is ground by the grinding wheel 102. Further, since the
semiconductor wafer placing surface 521 and the annular
frame placing surface 514 of the chuck table 5 are covered
with the frame 21 and the tape 22, contaminants generated by
grinding do not contaminate the placing surfaces, thereby
making it possible to maintain the function of the chuck
table with high accuracy. While this grinding work is thus
carried out, the semiconductor wafer assembly 2 before
grinding is mounted on the next chuck table 5 positioned in
the workpiece carrying-in/carrying-out area A, as described
above. The chuck table 5 on which the roughly ground

semiconductor wafer assembly 2 has been placed is then



grinding do not contam nate the placing surfaces, thereby making it
possible to maintain the function of the chuck table with high accur agyy 2004
While this grinding work is thus «carried out, the sem conductor wafer
assenmbly 2 before grinding is nounted oR4the next chuck table 5 positioned
in the workpiece carrying-in/carrying-out area A as described above. The
chuck table 5 on, which the roug_hl_y ground sem conductor wafer assenbly 2

has been pl acReFiEangehip Shadimigiugringssyt avemd by theningise dgrinmdi ng
area C by turpigg tike Jtu ot abl . 120 ] . ' tipn Lhndic d by the
arrow 15a. At thi slrgpcaf?:nlti,ﬂot h%pnagé%g%t&ééatjé}%&é@%@%;n%%%gﬁ ?ﬁ]gow afsea_

sem conduct orAwditdls gosetbl ghe et whackptabie § ror hdvichothei ece

carrying-in/carrying-out areg Ais itioned in the raugh-grinding area
B, and the ch %I%Ctogaugggra‘f'?g?r ta}‘f'éa’eg‘g’ik't 5| Eaiog‘?efq Hégernlk nelSwor kpi ece
carrying-in/ Q&Bﬂ@pi@ﬁeodhrﬁ%\iﬁ@-ﬂl/c%iﬁ@léﬁﬂdéﬂaom waf ﬁgs?_éi&&ed h&

sem conductor wafer assenbly 2 before rough-grinding plraced on the chuck
tabl e 5 posithoreeghnorhRdidy@rag Bading bheciBidls tebde §oaftey dwound by

t he rough-grigding unik; i em.con or_..wafer .23 of the
seni conduct or waf grs E?%é%g?é&g lpqhgtg%d%%gﬂg%géc T ]Tngﬁfggga%%ﬂq"ooﬁ%d in
the finish-grameh &g area C and roughly ground is finish-ground by the

finish-grinding uni 12. .Duri,ng this finish-grinding, tog, the frane 21 of
the sem conductor T\Iﬁzﬁ &emég‘é’@%ﬁggf’% waes 4 Pﬁeﬂ(‘ﬁtﬁ%‘ltc%ﬂé‘:?o?swaﬁ%at ed
at a positi omdsamlyt DaBetbee SRIUGEHRRFIAL PR WS el dn Riel BRudEVEIble 5

difference 515. Therefore, while the sem Conductor wafer 23 is ground by
t he grindi ng RAfedLloned intple frough-grindéng naxed i disf sheswrokghe gri ndi ng
wheel 122. l&],_%laug LRE! Eolaif! i the:find sh-graoun ] ctor
waf er assenbly éﬁhasgrbeen p?a%tgg;%dgﬂgnggﬁéiﬁ?r%}é‘é@% gﬁrgfé%v\rgr piece
carrying-i n/ ceheyi 2§- ofit the ezeridonductor ngafdwe adaanbliyabl plddeditonl2ha N a

direction i Nl eahed Yot DBl dn HE FINEN 08ROl E il
roughly ground is finish-ground by the finish-grinding unit
12. During this finish-grinding, too, the frame 21 of the
semiconductor wafer assembly 2 held on the chuck table 2 is
located at a position lower than the semiconductor wafer 23
by the level difference 515. Therefore, while the
semiconductor wafer 23 is ground by the grinding wheel 122,
the frame 21 does not interfere with the grinding wheel 122.
The chuck table 5 on which the finish-ground semiconductor
wafer assembly 2 has been placed is then positioned in the
workplece carrying-in/carrying-out area A by turning the
turn table 15 at 120° in a direction indicated by the arrow
15a. The chuck table 5 on which the semiconductor wafer
assembly 2 roughly ground in the rough-grinding area B is
placed is moved to the finish-grinding area C and the chuck
table 5 on which the semiconductor wafer assembly 2 before
grinding in the workpiece carrying-in/carrying-out area A is
placed is moved to the rough-grinding area B, respectively.

The chuck table 5 that has returned to the workpiece
carrying-in/carrying-out area A via the rough-grinding area
B and the finish-grinding area C releases here the suction-

holding of the finish ground semiconductor wafer assembly 2.



assenbly 2 roughly ground in the rough-grinding area Bis placed is noved
to the finish-grinding area C and the chuck table 5 on which the 27 NOV 2004
sem conduct or wafer assenbly 2 before grinding in the workpiece
carrying-in/carrying-out area Ais placed is noved to the rough-grinding
area B, respectively. The chuck table 5 tRat has returned to the wor kpi ece
carrying-in/carrying-out area A via the rough-grinding area B and the

finish-grinditiatares GonfhRfS£S1dIEHRLWREN SHES | @i BalcdiRen Obatihes 9 ni sh
ground sem conduct or, wafer assenbly 2. 23NOV2004 15 That is, conmunication
bet ween the cormead dat tha base TU DL tdenebuch talderdsenglithe sumtishuck

table 5 and t Ctl e: WN)al S . off. The finish-ground
sem conduct or&&}a er (gg)geﬁg%ﬁg ]bénr%%tﬁe%gguckThteagﬁ'gs'gR“%B%‘f[?cfoned in the
wor kpi ece carsemirgnduacearr yafigr Gisernindg A ohn StialdHue® tablées cl eani ng nmeans

44 by the workpiece carrying-out nmeans 47. The sem conduct or wafer
assenbly 2 d’&%ﬁitéﬁ’n@g f-ﬁetlége‘&?ﬁ]‘?iﬁ-%aﬁérﬂlrﬂ%'Jé}/é%i'ﬁé"éflaﬁdo‘t‘%e#%‘—td’#ed at

det er mi i 4 | oL Kpi
a predeterm ned 08 tH0R,0fnd W?le%%ﬁgx'a&dmééﬁéet}é SHyta glwg?g i4pd kpi ece

delivering means 45. A chuck table sui tabl e for
sem conduct orcarfyangasostnbéins Showlihé nsdRigsndactorbwaiéet dmsemiddycRi bed

with reference taq Fig. . The chuck table,5a shown i.n_Fi,g,, 10 consists of
a disk-like ciiaaré"é‘eglgoa%geacg‘?%qq I?@agﬁc?? ot fﬁl;"H N5g eRdckhedStonsde the
chuck tabl e StshowreldatEi@sned pitdonThe RS Esdrbhd icasBBEee f4PMBR vkt al
material such as stainless steel, and a_rotary shaft portion 511a projects

fromthe centWirkpdecroRelsyering mapas 4Brface thereof and is rotatably
supported to the %pQﬁﬁm&PEQﬁiébgf Jritbh1khesgr kot @ghi ne shown in Fig.
S

7 by a bearing that is not own. A circular depressed portion 512a whose
top portion isemigpaducsof owatelr iasgdmblyop shwwracien Gfigshedbases Sddllard i s

connected to co lcation path 513a proviged in the rotary shaft
bort1on 511 RGTIbRRevibh Toreitha,dp Bd" 6

The chuck table 5a shown in Fig. 10 consists of a
disk-like base 5la and a disk-like suction-holding chuck 52a,
like the chuck table 5 shown in Figs. 8 and 9. The base 5la
is made from a metal material such as stainless steel, and a
rotary shaft portion 51lla projects from the center portion
of the under surface thereof and is rotatably supported to
the above turn table 15 of the grinding machine shown in Fig.
7 by a bearing that is not shown.

A circular depressed portion 512a whose top portion is
open is formed in the top surface of the base 5la and is
connected to a communication path 513a provided in the
rotary shaft portion 51la and connected to the suction
source that is not shown. The suction-holding chuck 52a is
formed of a porous ceramic disk and is fitted in the
depressed portion 512a formed in the above base 5la. Thus,
the top surface of the suction-holding chuck 52a fitted in
the depressed portion 512a of the base 5la serves as a
semiconductor wafer placing surface 52la for supporting the.
back surface of the tape 32 to which the semiconductor wafer
33 of the above semiconductor wafer assembly 3 is stuck, as
will be described hereinafter. In the outer peripheral side

of the depressed portion 5i2a in the top surface of the



source that is not shown. The suction-holding chuck 52a is fornmed of a
porous ceramc disk and is fitted in the depressed portion 512a foHﬂgggi%m
t he above base 5la. Thus, the top surface of the suction-holding c % 4
fitted in the depressed portion 512a of .t he base 5la serves as a

sem conduct or wafer placing surface 521a for supporting the. back surface
of the tape 32 to which the sem conductor wafer 33 of the above

sen conduct orpyed ef18s aeMhhiuBart SrridnéClhl adsng Wikt @ dager kBed hereinafter.
In the outer peripheral side of the depressed portion 512a in the top

surface of theupPFieg 2094bask bauwnd Braofabbantuaes HoradenpPati ng surface
sida or | SURRGEHAGANS PRV BRI SEP e LORARAIOTI

constituting € S€emn conductor wa asse

at a positionadsdmiiyt Be isefbeediuct or postetopl veidg e bapgcbhdpcsorf ace)
of the suction-holding, chuck 52a with a | evel djfference 515a _

t her ebet ween. WatRF RIGFAPIJPRF £ P 5aT6RCE hi /F diifuIS¥E HEPARROPRART ng

surface 514acxigfct gwt V3 ent ot Peddie di¢ralefbe t HEsd NidtReswabnt hepnd rame

portion 311 an I ckness of the mounting portion 312 constituting the
frame 31. Theleuwsl idiffpoense 537 off ahipl anmilay Ofamsomphaciiogt senfaat hs

516a connecte o the abov co I catio th 513a are for In the
annular fra %ﬁgﬂﬁ ﬁ&uéﬁﬁiﬁﬁg éﬁﬁﬁbe 6ﬁtﬁﬂeggﬁgyﬁ%%gﬁi e85 8gﬁgP?tuted as
descri bed abopgamd pd¥taegd3iNeakeninontiekabs yodertas sRtiking psrehemn in
Fig. 10_ That is, the back surface of the tape 32 to which the

seni conduct or3 kWafeans33d tpsigg uehe i kragicaddd ofhe HaICtdoni PERESICT bfa vieff &
| aci ng surf : lCh A a f t | di huck
P g a@g\é{ﬁ@gy’gk E'ofmﬁur%%.ga\ﬁ 2 ”gzghé €60 clc%rn?ec%é(d 8N+ hQ Qhagec uc

52a, and the ace o ortron 3 constituting the above
frame 31 i s pteamedhiarttibe patbl 3334 raame fpkaed ngn stind somul bda fraBy

connecti ng tsg%connunic tionﬁggth 513a to the suction source (not shown),
t he sem condRtYr M rErt45€enbfy” 3 can be suction-held on the

suction-hol ding chugk i chieket8bBe 5a constituted as described above
is placed the semiconductor wafer assembly 3 as shown in Fig.
10. That is, the back surface of the tape 32 to which the
semiconductor wafer 33 is stuck is placed on the
semiconductor wafer placing surface 52la which is the top
surface of the suction-holding chuck 52a, and the back
surface of the frame portion 311 constituting the above
frame 31 is placed on the annular frame placing surface 5l4a.
By connecting the communication path 513a to the suction
source (not shown), the semiconductor wafer assembly 3 can
be suction-held on the suction-holding chuck 5a. Therefore,
the frame 31 is located at a position lower than the
semiconductor wafer 33 by the level difference 515a.
Consequently, while the semiconductor wafer 23 is ground,
the grinding wheels 102 and 122 of the grinding machine
shown in Fig. 7 do not interfere with the frame 31. Since
the semiconductor wafer placing surface 52la and the annular
frame placing surface 5l4a of the chuck table 5a are covered
with the frame 31 and the tape 32, contaminants generated by
grinding do not contaminate the mounting surfaces, thereby
making it possible to maintain the function of the chuck

table with high accuracy.



the frame 31 is located at a position lower than the seniconductor wafer

33 by the level difference 515a. Consequently, while the semconductzczrmwm4
wafer 23 is ground, the grinding wheels 102 and 122 of the grinding

machine shown in Fig. 7 do not interfere_wth the frane 31. Since the

seni conduct or wafer placing surface 521aldnd the annular frame placing
surface 514a of the chuck table 5a are covered wth the frame 31 and the

tape 32, contam nargihc@er@bakef; Endddd?diigedoa 8oimeoNtan Rake the
nounting surfaces, thereby meking it possible to maintain the function of

the chuck taWchining APParateransprd28OYFOdze Kresiande invienteam carriuct or
vafer assenbly,and. Lhgy DRChIOLNG, PRREALUS fecRrAiRg Lo Lhe. BLeseM

i nvention are ~constitutéed as above, _ W ng - tunc
ef fect are ohiffieredaréhabtasnediccording to the present invention, since the
back surface of the tape of the sem conductor wafer assenbly is stuck to

the surface of the 'Ifl"laé:rrésanéc‘c:ﬁ’éd%ré%ﬁfébﬁ@&c?ﬁ?se%fﬂvqrstlé’ﬁ'lucﬁlﬂﬁetTﬁ]ée
surface of tﬁ%c‘?@%\ﬁ?f’ésa?geoft?‘?e =y 6@”9\1}!\%‘9&%’}?&&:{“&%@ {iB8et’ 25ERK

| ocat ed on opposite es of thetape, ere e the sem conductor
wafer is gramdtuchetoathe nsugfaaeolog dbendramentard edhe sembcohdudtane,

thereby nmaking jt possible to chine the sem conductor wafer snoothly.
Further, as tEamchi REACEGH? COMIRESACOWRE oThT SRATG SaPRF { FEhe frane via

the tape, it JemiR@hdleebr Pyréheadd ¢ndi t¥amé dhe fdirrdand eppobetdlel ivered
snoothly and stored in the cassette, even if it has been nade thin or

di vi ded. AccdvidiesgofothRetppesaiiterabyerhibn, thh S uaEEHaLET ovaioRl s
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fixing the peshexedyympiihgoit pdsdiltdet apembohide theamemithedbhaperi s pl aced
to the surface  Of tSHPY™ MR o0 G L9 bR SRaME &, f rame, the
wafer is united with the frame via the tape, it is not bent
by the rigidity of the frame and can be delivered smoothly
and stored in the cassette, even if it has been made thin or
divided. |
According to the present invention, the semiconductor
wafer assembly consists of an annular frame, a tape mounted
to the frame, a semiconductor wafer stuck to the surface of
the tape and a fixing ring for fixing the periphery portion
of the tape to the frame, the tape is placed to the surface
of the mounting portion constituting the annular frame, the
fixing ring is fitted onto the outer circumferential portion
of the mounting portion to sandwich the outer peripheral
portion of the tape between the outer peripheral surface of
the mounting portion and the inner peripheral surface of the
fixing ring. Therefore, the tape can be mounted to the
frame without forming an adhesion layer on the back surface
of the tape.
The machining apparatus according to the present
invention is constituted such that the chuck table for
holding the semiconductor wafer assembly has a semiconductor
wafer placing surface for supporting the back surface of the

tape to which the semiconductor wafer is stuck and an



fixing ring is fitted onto the outer circunferential portion of the
nmounting portion to sandwi ch the outer peripheral portion of the tagg

bet ween the outer peripheral surface of the nmounting portion and th iNAK 004
peri pheral surface of the fixing ring. i@eref ore, the tape can be nounted
to the franme without form ng an adhesi ofi'l ayer on the back surface of the
tape. The machi ni ng apparatus according to the present invention is
constituted samwhildrattrahe phacknd astmlréa{:euohod:wbptg:tn]mg sbai baciduct or waf er

assenbly has a sem conductor waf er ci.ng surf ce fo orting the back
surface of tH&YT ff Q[% %\g}ﬁ %ﬁa”tlehe %1 cbﬁdﬁ%’f’?ﬁ rtti’ie ‘EE%Ek and an 2 3
NOV 2004 18 wweﬂauaggdalgﬁlm Sk 8684 h@F ol WRIFR! ilEci A a@«pf%cesurface

of the frane, which is formed, in the outer peripheral side of th
seni conduct oratine @osgitaennie kew fdwee Semasordyeisdxn |V@f9l§epéw:m@ %@’ﬁmduct or

waf er pl acing, S 1AGevYi bhepolawal ALELELANCS, { Nerebetyren. Therelgre, the
frame is |ocated at a 03| I on emacmlng d’oes ot
interfere wtis tﬂwaftrealnatdurpmﬂ:}w whebe nting rﬁcﬁﬂmngseabmo@de@trﬁ:rt waf er,

t hereby making it ssible to machi i ne t he sem conduct or wafer snoothly.
Further, as t3 fg‘%-‘ﬁ Ec¥hbbcter dBFéE?nH‘%dﬁ‘ﬁ’éé’%‘ﬁdofheh%nnul ar franme

pl acing surf aé‘eeu%ddﬁ@tsbu%fé@blt%e%sycam&g W Hodheef EaMRa@hd he
tape, contam nants generated by grinding d not contam nate the placing

surfaces, theehparkiongurtor pﬁsﬁrblsmoobhhm niFairkhehe &sindtd on of the chuck

table wiih hghAGGHEAGK 22 MK AR 10 WAL Lo Shl TRALAS: Reodh

sem conduct or Water assenb ISt A
mounted to a;ﬂramhgsum:aaeeo&f tite chnaketam:le aawmocz@iddcwthwalﬁer to be
processed, whé chis ck to a front surface of the tape, wherein
rame and t e tape, contaminants generated by grinding do
not contaminate the placing surfaces, thereby making it
possible to maintain the function of the chuck table with

high accuracy.
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a cutout showing a crystal orientation is provided in an outer
circunferential portion of the sem conductor wafer, a cutout correggqm@ﬂM%
to the cutout showing the crystal orientation prOV|ded in the outer
circunferential portion of the sem conductor wafer is forned in an outer
circunferential portion of the annular_frame, a back surface of the tape
is stuck to a front surface of the frafe and the semiconductor wafer is
stuck to a front surface of the tape, the both cutouts being aligned with
each other ?Tégﬁnguctor waf er assenbly consisting of an annul ar
frame, a tape mount & 6 a'front surface of the frame, a sem conductor
wafer to be proges to a fr surface.of the tape and a
fixing rlng fo% f§3810$ﬂaﬁgtb%he§égg§ t%%%e%Pthe CoRpeSt Hghe® fr ,

wher ei n t hananharaframene aobepst moohted daanw afrtbnansur[falctel @¥f atle an

annul ar MOEALHAYLRET b Qamtl%haraeeg%ch%feup% bd HHBALIA PR PRST
portion of the frame ortion tape Is plraced on a front surface of
t he nnunt?ﬁﬁcboF?lanﬁﬁﬁttﬁérfﬁﬁﬁngfthg Eapei t vBEYBARo an outer

ci rcunferenti al apefiftiont Oéhéthﬁlgoantdﬂﬂsmtb?ﬂeﬁeati?éﬂd%c%?o@faé@hery

portion of,the ta betmeen t eri heral surface of" the nounting
porti on anif aft™ 4ﬁ%§r %ﬂe%ﬁﬁ?%cgoﬁF PReOfi Xty FemECOBIuUgher

sem conducwafenpf ar castamﬂ)l yodtespohdidg Weerthd) cat6utowhowion Ngha

crystal n on_. vided_ in., an qQut C|r nferenth% ort|o of the
sentconduc%%¥é€£% Rfﬁgﬂgﬁglﬁﬁ REPEF eg &Etgﬁt B s ot ?% ut out
showi ng t heortigst aff aheerstmltmmnqomnonje@hferthe fotraedciithc wr editetnéral

portion of enl-cRpgue I s f Lou circunferenti al
portion ofc%ﬁgugnnu # ﬁé? tté? % %?S a?gggﬁfgn%dq%n?% each
ot her. surface of the tape 1s stuck to a front surface of the

frame and the semiconductor wafer is stuck to a front
surface of the tape, the both cutouts being aligned with
each other.

2. A semiconductor wafer assembly consisting of an
annular frame, a tape mounted to a front surface of the
frame, a semiconductor wafer to be processed, which is
stuck to a front surface of the tape and a fixing ring
for fixing a periphery portion of the tape to the frame,
wherein

the annular frame consists of an annular frame
portion and an annular mounting portion that projects
upward from an inner peripheral portion of the frame
portion, and

the tape is placed on a front surface of the
mounting portion and the fixing ring is fitted onto an
outer circumferential portion of the mounting peortion to
sandwich a periphery portion of the tape between the
outer peripheral surface of the mounting portion and an
inner peripheral surface of the fixing ring.

3. The semiconductor wafer assembly of claim 2, wherein
a cutout showing a crystal orientation is provided in an

outer circumferential portion of the semiconductor
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4. A machi ni ng apparatus conprising chuck tables having a placing surface
for suction-holding a sem conductor wafer assenbly and a machi ni ng neans
for machining the seniconductor wafer of the seniconductor wafer ab%88bI8R4
suction-held on each of the chuck tables, wherein the sem conductor wafer
assenbly consists of an annular franme, a tape nounted to a front surface
of the frame and a seniconductor wafe?Ostuck to a front surface of the
tape, and each of the chuck tables has a seni conductor wafer placing
surface for supporting a back surface of the tape, the sem conductor wafer
bei ng stuckaf8ra @& oFitowlr FREEegPoRAdngafe el antankulshiowingrethbeaci ng

surface f@fygaam%&&eatata@ﬁkg%wi@%a g e foaer &praRdrepBniglout er
peri pheral side of the sem con ug%gg mafergg%aggpgﬁ surface, at a position
e

bel ow t he BRRFEBRAAE: SNt LCHIIRGERE YR rgedeidt &R fPRFeRce
t her ebet weefirchmfdhenthahi nbowor bpparcat ushef Lhmilad, fiadesi nahde thevel

di fference b wee ot e sem¢ Qdug&or. fer pla hn . surface and the frane
pl aci ng suP?g e Pg Egﬁleﬁﬁeﬁ? P8BSt K& hFéEﬁe?g 8? the frame. 6. The
machi ni ng apparatus of claim4, wherein suction ports of comunication
i face. 75 ThetniaRniHibaAprRRATes BepatalS qhulck (45E8s ThBVHAT, g
means i s aagrpkaibing mnensfdar domdiengtibe-heédiiogndact semivedmductorhe
sem conducQfe Yol Q8 ™i¥d a machining means for machining the
semiconductor wafer of the semiconductor wafer assembly
suction-held on each of the chuck tables, wherein
the semiconductor wafer assembly consists of an
annular frame, a tape mounted to a front surface of the
frame and a semiconductor wafer stuck to a front surface
of the tape, and
each of the chuck tables has a semiconductor wafer
placing surface for supporting a back surface of the
tape, the semiconductor wafer being stuck to a front
surface of the tape, and an annular frame placing surface
for supporting a back surface of the frame, formed, on an
outer peripheral side of the semiconductor wafer placing
surface, at a position below the semiconductor wafer

placing surface with a level difference therebetween.

5. The machining apparatus of claim 4, wherein the
level difference between the semiconductor wafer placing
gsurface and the frame placing surface is equivalent to
the thickness of the frame.

6. The machining apparatus of claim 4, wherein suction
ports of communication paths connected to a suction

source are formed in the frame placing surface.

7. The machining apparatus of c¢laim 4, wherein the
machining means 1is a grinding means for grinding the

semiconductor wafer of the semiconductor wafer assembly.





