WAFER TRANSFER BLADE Techni cal Field [0001] The present
invention relates to a wafer transfer blade used in a sem conductor
manuf acturing devi ce. Background Art [0002] A wafer transfer
bl ade used in a sem conductor manufacturing device has required

hi gh-precision alignnent. For exanple, a vacuum sucking bl ade, which
sucks in the back surface of a wafer with a vacuum chuck to retain
the wafer, is known. [0003] A typical known bl ade for use in
vacuumis a flat plate blade provided with a wafer-receiving hol e.
The wafer-receiving hole is deAFERctRANKIER B&PDEhe di ameter of the
waf er-receiving hole is slightly greater than that of a wafer to be
| oaded, and regul ates di spl acenent of the wafer on the side face of
t he waf er - mreeghvéany hoded (Japanese Unexam ned Patent Application
Publ i cati on Nos. 2001-53135 and 6-181252). [0004] However,

t hi s convenfPBhal bl ade has the follomﬁng probl ens. Since the vacuum

sucki ng bl ade i s provided MAI cu i.C |ts onf.i gur |on IS
conpl i cat ed. FurtTﬁSr %?genl n av%rft %’e %r &\‘—7l éed&\?\n %E?chte]?a\%sng hol e
the periphenyqefusedefera |%ﬂ@onﬁﬂb@o@%&ﬁ@iadﬂﬁﬂrt&@ie&h@% face

Background Art
f0002]

A wafer transfer blade used in a semiconductor
manufacturing device has required high-precision alignment.
For example, a vacuum sucking blade, which sucks in the
back surface of a wafer with a vacuum chuck to retain the
wafer, is known.

[0003]

A typical known blade for use in vacuum is a flat
plate blade provided with a wafer-receiving hole. The
wafer-receiving hole is designed such that the diameter of
the wafer-receiving hole is slightly greater than that of a
wafer to be loaded, and regulates displacement of the wafer
on the side face of the wafer-receiving hole (Japanese
Unexamined Patent Application Publication Nos. 2001-53135
and 6-181252).

[0004]

However, this conventional blade has the following
problems. Since the vacuum sucking blade is provided with
a vacuum device, its configuration is complicated.
Furthermore, in a blade provided with a receiving hole, the

periphery cf a wafer is put into contact with the side face .



of the receiving hole to regul ate displacenment of the wafer, thereby
causi ng defects on the wafer during this operation. [0005]

The present invention is acconplished to solve the above problens and
an object of the present invention is to provide a wafer transfer

bl ade with a sinple structure, which reduces defects on a wafer.
Means for Solving the Problem [0006] A wafer transfer bl ade
in accordance with the present invention transfers a wafer that is

| oaded on the bl ade surface of a body of the blade, projections

havi ng t op Sfuthgcéscsiipirethnla doa regifate AbtihatRiRy Y rdattdentades.
i ded | f ' - i i f .
provi de O%E%ﬁeégﬁsfh@ A dL %nwﬂ’lgrrélfé '&Qr{rgcg'ﬁlasg opfe\%gitgﬁfh’

[ 0007] projections of the wa rans e, are
provi ded i rmooleejwaf er -1 oadi ng regi on on the bl ade surface of the
body, support a wafer to be | oaded on the blade surface. Since the

top surfaces of (e preperEi shseRlons s ecceart 6sheduk? atel ¥oudifeni ng
. . " St . . J
treatment, aﬁaﬁ%ﬁ‘g’gi&hérﬁs r&t gl e’q)bt%%gtt \Ag glr&f?%fg%és%elft ‘t’)gné%n%l%ﬂp%e%e

di spl acenen e specifically e has a

sinpl e strucbwiget Hahafet af M sFarmmberdel honta Vammpine SiGticeiirel n
addition, since the blade to retain a wafer has no receiving hole in
the bl ade Bbdgh dedeers et waf @& wadArbe avoi ded. [0008]

|
Means for Solving the Problem
[0C08]

A wafer transfer blade in accordance with the
present invention transfers a wafer that is loaded on the
blade surface of a body of the blade, projections having
top surfaces subjected to a surface roughening treatment
are provided on the blade surface in a wafer-loading region
of the body.

[0007]
’ The projections of the wafer transfer blade, which
are provided in the wafer-loading region on the blade
surface of the body, support a wafer to be loaded on the
blade surface. Since the top surfaces of the projections
are subjected to a surface roughening treatment, the wafer
is retained on the projections with a suppressed
displacement. More specifically, the wafer transfer blade
has a simple structure that retains a wafer without vacuum
suction. In addition, since the blade to retain a wafer
has no receiving hole in the blade body, defects on the
wafer can be avoided.

[0008]



In an enbodi ment, the material for the projections may be the sane as
that of the body. In such a case, the projections and the body have
the sanme heat resistance and durability. [0009] I n anot her
enbodi ment, the projections may be integrated to the body. In such a
case, the structure of the blade is sinplified, whereby the bl ade can
be readily manufactured. Wen projections are separate pieces, an
adhesi ve may be used to bond the projections to the body. This causes
inmpurities to adhere on the wafer or the heat resistance to decrease.
However, such prdBl éfs SERRBESR0i Bt TR dielig tpRopEel poROnS

i nt egr at ed rrFa‘r%a'b'éetHQdé‘am& 00dQhat of th][egpgg&e”bf’r?“é“@ cagh ofpthe

proj ections y have serrated grooves by a sur ace roughenlng
treat ment andjextendsngndntionebatly eetvieonhel padeiChedt cass staee and
resulting bl ade exhibits high wafer-retaining ability in a direction
per pendi culdraPd LERE- gr ooves. [0011] I'n an enbodi ment, the
grooves on %%%@ projection may extend in a direction substantially
perpendlcular te the rotational direction of the wafer transfer

bl ade. I n generalin hetwareembed anentg M pirbyekcBibhe wey abé onal
direction of the wafer transfer blade is critical. However, in the
case of grd@®regrakedntip nghe rPede diledlicBnasedst anthalftructure of

per hendi SULAL 19ahle; LoLat PAIC AT Leatie) ofoUhe.gelel, ansten,

bl ade, dISp acenen i‘ona fon'is | Vel

suppr essednap@@i2tured. Wherl H1ayy REHQHENBAE , séher SO PiRT RN each
projection may be formed by grinding using #30-90 abrasi ve powder.

Al ternati vélld@esilﬁeaﬁabn%di?r%tto el phej pred oft Iels tTeO Sdisj betEd to
sandbl ast i ur ougheni treat The
ar 5% SeSit ag laegh: %gﬁr?h e%en%tol Shventtsn eat

waf er trans a8 |n ¢tco ance

transfers aewakehnkoatediairddw: bl ad@esur{ a§@c}prl§c¥lﬁLe@|€Sd)éa@1f pkhe
bl ade, wherein at |east a gart of a wafer-I|oading region on the bl ade

surface of avpadpgddyyirrev¥ @redesiipag elh g ot avlifjce dihed bodya
surface ro%%%eﬂhng treatment, and the periphery of the wafer-I|oading
regi on has her ght not greater than that of the wafer-|oading

regi on. In an embodiment, each of the projections may have
serrated grooves formed by a surface roughening treatment
and extending in one direction. In such a case, the
reeulting blade exhibits high wafer-retaining ability in a
direction perpendicular to the grooves.
(CO11]

In an embodiment, the grooves on each projection may
extend in a direction substantially perpendicular to the
rotational direction of the wafer transfer blade. 1In
general, the wafer-retaining ability in the rotational
direction of the wafer transfer blade is critical. However,
in the case of grooves extending in the direction
substantially perpendicular to the rotational direction of
the wafer transfer blade, displacement in the rotational
direction is effectively suppressed.

(0012]



[ 0014] The periphery of the wafer-Ioading region on the bl ade
surface of the body has a height not greater than that of the

waf er -1 oadi ng regi on, whereby the wafer transfer bl ade retains the
waf er in a roughened-surface region on the wafer-|oading region. Mre
specifically, the wafer transfer blade has a sinple structure that
retains a wafer wi thout vacuum suction. In addition, since the blade
to retain a wafer has no receiving hole in the blade body, defects on

t he wafer can be _avoi ded, [0015 In an enbodi nent, the entire
waf er - | oadi ng re&PoﬁnnﬁVbB%l%?? ugHENSFOSTRFaBR RRGH oRTO19F iR e Y
case, the S i eftahn Jdn2216]

In an enboglgng%%hé]?h%y ?%@2‘@3 Ll%{}r a%gbrbeg?%k?]ﬁnéay GK:E ve s?arrrat ed
grooves foamedrbytﬁvsuyjaneeﬂD&gﬁedumgntreaamnnprayntumomemdyngeln one
direction. In such a case, the resulting blade has high
mafer-retaFHPﬁ@CEB@I??ysﬁqﬁQ%%ﬁQ%&StPéntgﬁriHﬁﬁﬂQﬁn%ﬁuéiﬁnﬂﬁé gr ooves.

[ 0017] reakfefP. enbodi ment, the grooves forned on the

r oughened- sur?ace regi on may extend in a direction substantial ly

per pendi cul{ap1sd the rotational direction of the wafer transfer

bl ade. In general the wafer-retaining ability in the rotational
direction of the %&fHﬁf?FaE§$%ﬁfQﬂzﬂﬁ§43516rFFF€5P3“$%v%&Rﬂ then the

case of gr 9¥,§ nEXJ}]e ro %r{\ ’b:t D& ¢ 'rfse t!.:QPe Qﬁ& fo%" e blade

perpendicu {1 onal rec ion er tra
bl ade, disphaeeaenéflthéthhdyndﬁ|uhaablduéﬁcwhéxhunsa&fﬁ@@bmvelpart
suppressed. [0018 In an enbodi nent, the grooves on the

r oughened- §fir fate ?%EﬁQﬁﬂ%ﬁ%/ﬂﬁglﬁﬁoéés§h@ Blads | SHdERgeusitn §he3pody
abr asi ve pQ grro?égé &ng r@ﬁlggb ?ﬁg@ dft e rggg@gggd surface
] Sur

regi on may be for y san astl as ace roughenln
treatment. roughening treatment, and the periphery of the wafer-

loading regicn has a height not greater than that of the
wafer-loading region.
[0014]

The periphery of the wafer-loading region on the
blade surface of the body has a height not greater than
that of the wafer-loading region, whereby the wafer
transfer blade retains the wafer in a roughened-surface
region on the wafer-loading region. More specifically, the
wafer transfer blade has a simple structure that retains a
wafer without vacuum suction. In addition, since the blade
to retain a wafer has no receiving hole in the blade body,
defects on the wafer can be avoided.

[0015]

In an embodiment, the entire wafer-loading region
may be a roughened-surface region. In such a case, the
resulting blade has high retaining ability,.

(0016]



[ 0019] According to the present invention, the wafer transfer
bl ade has a sinple structure and can reduce defects on a wafer.
Description of the Preferred Enbodi nents [0020] The preferred
enbodi ments of the present invention will now be described in detai
with reference to the attached draw ngs. The sane or equival ent
simlar elenments are denoted by the sane reference nunerals and the
over | apped explanation is omtted. (First Enbodinent) [0021]

As shown in Fig. 1, a cluster tool 10 in accordance with the first
embodi nent of t hdlpedserbPopiRenti obhe uidened-srahster refbpberayll

and a plurality essi chanbers, 12 radial ly di sposed around

t he transfz‘lrakrtghg%ggjé%@ ﬁ%%%srra?ﬁo o1 E’Haﬁb%\grﬁ%c%srop“}' vided with a
transfer rehehthéntoah@céttddiinhg riansher dokeac & er M baickeen chbe,
processi ng chanbers 12. [0022] A bl ade 16 (wafer transfer

bl ade), whitdle teansterg hladevdfas hAohf opfexanptainisid iadud iwar én a
havi ng a dianetgg of 200 q@? IS %;tgﬁhed to the transfer robot 14.
The transfgfrFS of " 185 1oV q?ﬁ?ﬁﬂ 2de 6 9FROBEYl rect i on away from and
close to egehiprocessing chanber 12 (direction a in Fig. 1) and in a

direction between the processing chanbers 12 (direction p in Fig. 1).
[ 0023] In an embodiment, the grooves formed on the

roughened-surface region may extend in a direction
substantially perpendicular to the rotational direction of
the wafer transfer blade. 1In general, the wafer-retaining
ability in the rotational direction of the wafer transfer
blade is critical. However, in the case of grooves
extending in the direction substantially perpendicular to
the rotational direction of the wafer transfer blade,
displacement in the rotational direction is effectively
suppressed.

[0018]

In‘an embodiment, the grooves on the roughened-
surface region may be processed by grinding using #30-980
abrasive powder. Furthermore, in an embodiment, the
roughened-surface region may be formed by sandblasting as
the surface roughening treatment.

(0019]

According to the present invention, the wafer

transfer blade has a simple structure and can reduce

defects on a wafer.

Description of the Preferred Embodiments

(0020]



As shown in Fig. 2, the blade 16 includes a body 18 and a coupler 20
for retaining the body 18 and coupling the body 18 to the transfer
robot 14. [0024] The body 18 is a rectangul ar plate conposed
of SiC. The extending direction of the body 18 (direction X)
substantially coincides wth the advancing/retracting direction of
the blade (direction a). The main surface 18a of the body 18 is the
bl ade surface on which the wafer Wis | oaded. The wafer W/I| oaded on
t he bl ade surface 18a of the body 18 is transferred. The

waf er - | oadi ng r editten P8 egmethenbpdbies g fafcdhegarefenheibvelyt 181 has

three projecti.ons 22 integrated to e .hod 8. These proojections 22
e Tof ot gy RBARE! B RLIITG e AU LG B TR Bodp 18y
machi ni ng. AtQ@2Bkd drawingd Nl e drQnRCirOB§u2¥al &t Ut MG elements
projections 22 oriented in a transverse direction of the body 18

(directionate pgenptadi byl bhhe t ancherehetrendengudeéreks i rd dfhet he body)
and a projecti?n 22 di sposed on the bi.sector m dway between the two
pr oj ect i ond V5% 1RREA ﬁ?gfﬁ%ﬁﬁﬁﬂlff PR4 4S8y i ndri cal shape (a hei ght
of about 0.4 nmand a dianeter of about 4 mm extending normal to the
bl ade surface 18a. As shown in Fig. 3, the top surface of each

proj ecti on F2riss Bubpétrentt o a surface roughening treatment. Mre
specificall>56,0 ;he top surface of each projection 22 has serrated
nicrogroové 8 )pitch of about 200 gm and a depth of about 100 gm

extending in the jongidmdinak; girectd om e e 080dyo18n (S ESedd ik X) -
Such m crogrooves can be forned by grinding using dianond abrasive
powder . Di arghd tabr ke gowbimesB80 cdccbrdpngsent Japearesieon ndedudeal

Senderd CO19) 001 800) RSBl fLRet iy el amnd
I's coarser dhaBe#3015apR0La 1Y TdidRiakly a3B8hRCEN L her NETG £A9RRLER  he
11. The transfer chamber 11 is provided with a transfer
robot 14 to facilitate transfer of a wafer W between the
processing chambers 12.
[0022]
A blade 16 (wafer transfer blade), which transfers
the wafer W‘(for example, silicon wafer having a diameter
of 200 mm), is attached to the transfer robot 14. The
transfer robot 14 moves the blade 16 in a direction away
from and close to each processing chamber 12 (direction o
in Fig. 1) and in a direction between the processing
chambers 12 (direction B in Fig. 1).
[0023)
As shown in Fig. 2, the blade 16 includes a body 18
and a coupler 20 for retaining the body 18 and coupling the
body 18 to the transfer robot 14.
[0024]
The boedy 18 is a rectangular plate composed of SicC.

The extending direction of the body 18 (direction X)



m crogr ooves, whereas di anond abrasive powder that is finer than #90
cannot form peaks having a sufficient height. [0026] When t he
wafer Wis | oaded on the body 18 described above, as shown in Fig. 4,
the wafer Wis supported by only the projections 22 because the
projections 22 are formed in the wafer-1loading region 18b. The top
surfaces of the projections 22, which are put into contact with the
wafer W have m crogrooves forned by a surface-rougheni ng treatnent,
wher eby signi ficant iiictionaj force _can be ensured, between the wafer

Wand the prjSéerirondiyotomRedlqe sttt theaArRF M LTALINE on the
proj ections,. ! S r d di.spl | 7], i_nce
the mecr og?j&%\%g\glégt gﬁdH]?% fﬁ%&ex@;&%%ic%g'gg?ggét i'grggor%aatr}]g,ubrg&y 18
(direction g alfonpget hedandv@nicd ngle étlmaet sngfats et ivini of thee whlfade
16 (direction a_in Fig. 1), the retaining ability associated with the
rotational "Witedfr8fdor THe isde MdcedrPeeti bhe fpiafsrigiripcs 482
particul arly inpr C1 kN t 00 0, vy 1 :F g 1. the
acceleratigﬁ gﬁg ?ﬁggf}%aﬁéréﬁéﬁéﬁ%&?%g'blgg% % E%%Y%#%éﬁ# ﬁg#é?hin
the rotati asal odi tketbbadé harr fare NSaad¥anhe ngddet Tadtdsng hdieeect i on
because of the noving distance. Consequently, the wafer-retaining
ability of ARSSEraaRS 182 Wik tpFedsscto §henkofvt b8 i ondleSfovenent is
critical. eser | V. e jecti . are provided
with the nE%Eﬁ%Fggégg %%r%%%g?%ugggﬁgéqtﬁggggfgii%gghgﬁirection of

t he bl ade ManQdbtectiwd ¢f HHdatodys lsabongathenigtyanci ng/retracting
direction of the blade 16 (direction a, direction X)). This can

ef fectivel 00ZGPpress the di spl acement of the wafer Wduring the
rotational transfegr.. | : Fi S . a
conventional bla erféAggggéfﬁéSP%w%%1%ﬁ%%ﬁ%?isﬁﬁzpﬁ8$§g§%§ﬁ%xﬁg
acconmmodat iorgehhedwafi es Warddvdrties daesvenbhonsl thodipdi8AS t he
periphery 18c of the wafer-I|oading region 18b has a height greater
than that JPiERETHAR e - | RARERIY Banto| hhe TR bifEmEcst ophel

vafer Wis Bl phalp sOBtAGL LN Lheasi declace, of, LR 1SGELYLOG Mo e

18d, so that 't ates di'sp enent ~ of e wafer W This
contact of rileawabetwd¥mi e the prdgetacendf 21 he raaeiphigcheba 28d

causes partial defects on the wafer W [0029
has a cylindrical shape (a height of about 0.4 mm and a
diameter of about 4 mm} extending normal to the blade
surface 18a. As shown in Fig. 3, the top surface of each
projection 22 is subjected to a surface roughening
treatment. More specifically, the top surface of each
projection 22 has serrated microgrecoves (a pitch of about
200 pm and a depth of about 100 um) extending in the
longitudinal direction of the body 18 ({(direction X). Such
microgrooves can be formed by grinding using diamond
abrasive powder. Diamond abrasive powder #60 according to
Japanese Industrial Standards (JIS) R6001L (1998) was used.
Alternatively, diamond abrasive powder #30-20 may also be

used. Diamond abrasive powder that is coarser than #30

cannot sufficiently sharpen the peak edges on the



However, in the body 18 in accordance with this enbodi nent, the

waf er -1 oadi ng region 18b has the sanme height as the periphery 18c of
the wafer-1oading region 18b, which effectively prevent the formation
of defects on the wafer W In addition, since the body 18 in
accordance with the enbodi nrent does not require the receiving hole
18d, unlike the conventional body 18A, the thickness dl (1 nmmfor
exanpl e) of the body 18 can be reduced conpared to the thickness d2
(3 mmfor exanple) of the conventional body 18. Such a reduction in

t hi ckness TAEFPPFRRERS /i TSN ISPMORE YIRS B FoWRe bhadelgetfiner

bet ween valgrs (491 SR @ 80 bt efyd oA the hLage. 16

handl es the wafers tacke a casse tion,
probabilityooterontact of the body 18 of the blade 16 with the wafer
Wis significantly suppressed. [0030] Fur t hernore, through
experi nents, thewéﬁés ¢ Yaeht'orls veppefeant Bt Rl Hifadesesipa

accordance_ t di. . regduc i n | ad
waf er VVdu??%%QiH%§trans é?f?%g'ogérgﬁ?gﬁﬁ%%ﬁ%gggdgfgggkggd Qﬁ-éﬁﬁy
convent i onahe bp aste iGidny 00 dedawst hthdep rearitdiong kel erd8dotimeierit he
sane transferring conditions such as a transferring speed. (0031)

As expl ai néfe| vabRtaiqadibeveeding pbj eckhvriemsustachs Bf aklee 16,

whi ch i ded I, . fer- ' '
3 of 1 heD bt i E Aol P Eho a1 REC v Badhl a1 KB ane ehfPhal

18a. Sincenbhe W ofRpidors Z3rhadebyhe sicT@-oeovghehohgedrbytmand,ace
roughening, the wafer Wis retained on-the projections 22 with a
suppr essedvbesppacerEitEicERat frictiorabl trkeel GaabeacsEnpre BefwRaUr e

that retai t he. waf er L th : uum tiqgn and_h no, y ecej vi.ng
hole to re?gle nw?%%ﬁg &?N%enggh&gg%%“ﬁ?%h% %a%eggigtti;%%l@ayer
prevent formasiedDinddefi@Ccttheoprbhecwed ey MY [i@®32] suppressdde
projections 22 integrated to the body 18 sinplify the structure of

t he bl ade 4&smrFdwedit-itate producti on of the blade 16. \Wen the
projectionf 8%7Fre separate pieces, an adhesive may be used to bond
the projections 22 to the body 18. This causes inpurities to adhere

on the wafer Wogihbe fieatmi@sifloanes botEegr BaSthe IWRREngSUCH
probl ens can be avoided by the projections 22 integrated to the body

18. The pr@jrectiions o2 the hodvhabe (dbraetian &gr atedgt bhehe body 18

and may be, 3eRALALe RIGL b aEEIULISH of the blade 16 (direction

o in Fig. 1), the fetaining ability associated with the
rotational direction of the blade 16 (direction P in Fig.
1) is particularly improved. In the cluster tool 10 shown
in Fig. 1, the acceleration and the final rate of the blade
16 is coften higher in the rotational direction than in the
advancing/retracting direction because of the moving
distance. Consequently, the wafer-retaining ability of the
blade 16 with respect to the rotational movement is
critical. Hence, as described above, the projections 22
are provided with the microgrooves perpendicular to the
rotational direction of the blade 16 {(direction B} (that is,
along the advancing/retracting direction of the blade 16

(direction o, direction X)). This can effectively



[ 0033] Furthernore, since the material of the projections 22
is the sane (SiCin this case) as that of the body 18, the
projections 22 and the body 18 have the sane heat resistance and
durability. That is, the projections 22 and the body 18 fornmed of the
same material (for exanple, SiC, Si02, A 203, glassy carbon (GO,

Ti 02, or Al) ensure high heat resistance. Through the above-descri bed
surface roughening treatnent, the inventors acconplished a bl ade 18
that had sufficient retaining ability and was able to transfer the
waf er W sugeeBsess | the diaplisencnficohatioer WWiks Y Wwrdmngedhby a

mat eri al hav%ng.gigf Qgr@g§§§ used in the body 18. Resin materials
cannot be GS&8°19r¢ heEH}OjeCtions 22 because of |ow heat resistance.
I n particuljgp2gresin may be deteriorated (for exanple, deforned or

mel ted) under high-tenperature conditions such as deposition of the
waf er W [0034] Fig. 5 fuewher mrdy, 1$Pneé aheonnerblqna) dttidend 622

support the mafgr Ww.th a small. surface qiact area, the transfer
of "the mat BFPATIST Theh B 26514 BF PRPGrITT oot RSFErROSRES e Back
surface of yhherwaf errWirs sSicoiveheaphhy Ssppriggsednel pepaphbeyl ode

the top surfaces of the projections 22 are subjected to a surtace
r ougheni ngofr tlat menfet-d qasdinge rebeos ut $lade £ enthedighdr gaebeeneelmen he

waf er Wand, t he bl ade 16 ereby such, tr fer js effectivel

Suppr essed P L0038 TS WakeentiNa  EFaieh Sty (he SREOAPREAISE the
practical | yakeangfes raet tihgovabata¥t LhfeeHd aces Wil erl ynseveral
mcronmeters in dianeter were |left on the back surface of the wafer W

at positi onscedyirspgondi At o sehéhahr tee pragjedtifomrsgR2atFhi s
represents that_the entj to urfaces, of the projections 2 ich
are subj ec?éﬁpi%cee{“es'lﬁ % cghl’eo%&%%i ﬁg tHERR st ,a_‘%lr é’cfn&?‘ei Ha%%ﬁ\t,@ct
with the backnstkd ageidfrdhe owakae Wedhd ho1d aser eduens girtha
top surfaces of the projections 22 are in contact with the back
surface ofdehectwafar e Amfagrrédsult, the mcroregions of the

projection;%$€ fupport the wafer W1 That is, in practice, the area
where the #7Wis in contact with the blade 16 is extrenely

smal l er than theybgpyst! f 8¢ hddye 1T 0hesttOngandeaaand cRiyRodi ment)
embodiment, the wafer-loading region 18b has the same
height as the periphery 18c of the wafer-loading region 18b,
which effectively preﬁent the formation of defects on the
wafer W. In addition, since the body 18 in accordance with
the embodiment does not require the receiving hole 18d,
unlike the conventional body 183, the thickness dl {1 mm
for example} of the bedy 18 can be reduced compared to the
thickness d2 (3 mm for example) of the conventiocnal body 18.
Such a reduction in thickness facilitates insertion of the
body 18 of the blade 16 between wafers (for example, 5.5 mm
interval) when the blade 16 handles the wafers W stacked in
a cassette. In addition, the probability of contact of the
bedy 18 of the blade 16 with the wafer W is significantly
suppressed.

(0030]



[ 0036] The second enbodi nent in accordance with the present
invention will now be described with reference to Figs. 6 and 7. Fig.
6 is a perspective viewillustrating a blade 16B in accordance with

t he second enbodinent. Fig. 7 is a schematic sectional view
illustrating the blade 163 shown in Fig. 6. [00371 The bl ade
16B differs fromthe blade 16 of the first enbodinent in that the

bl ade 163 has no projection but has an entire rough surface 18a. More
specifically, the body 18B of the blade 16b has the bl ade surface
18a, which is fl &urhehnpde prigiepidhoexpseinants, nflee aprasards
extending in_the direct.ion hown.in Fig. 3 are forned on the entire
bl ade. surf ABE163°® (foaged chat ngpladk SR AT ABGAHBAE, “hibr e
waf er Wi sehpadere o tddeedyit@Bacshngnt fécade fidatllionaketofce can
be ensured between the wafer Wand the body 18 because ni crogrooves

are forneddoninrgetenttirandfleadd nguppaceti®a. conpaxreadesyl thet he wafer W
can be retained with a.suppr ed _displacenent., In the second

enbodi ment CAEV SRR S 300 RECYARE! Todti G PEGPOR T80 RES tifk
sane hei ghtingsrthes pﬁ’rﬁ@hﬂa}ﬁsk@%r@ﬁgt bendedf Rirrd Qadinngsr ggi on 18h, as
in the first enbodinment. This can effectively prevent formation of
def ect s ontthes i@f eimgVspegd.educe t he thickness of the body 18B.

[ 0039] 3fﬁ expl ai ned above, the periphery 18c of the
mafer-loadﬂﬂ% gion 18b on the bl ade surface 18a of the body 168 has

a hei ght not greatefxphamnddatn Qfetala WBESE; | ORdi N &N Q18D of
wher eby the bl ade 168 retains the wafer Win a roughened-surface

region on the wkiar -lfadivighr egieopré8hdedire tdpedilbideakhyfatheiml ade
suct i on, | ARBUER 1500 15 PAEODI SBB 36eEHe Vet FUPREF b1 A8 has
no receiving:hole jdhddie ROdnelBia461 86t H QN e WafigecWhan be
avoi ded. [0040]
projections 22 have the microgrooves formed by surface
roughening, the wafer W is retained on the projections 22
with a suppressed displacement. That 1s, the blade 16 has
a simple structure that retains the wafer W without wvacuum
suction and has no receiving hole to retain the wafer W in
the body 18. This can effectively prevent formaticn of
defects on the wafer W,
[0032]
The projections 22 integrated to the body 18
simplify the structure of the blade 16 and facilitate
production of the blade 16. When the projections 22 are
separate pieces, an adhesive may be used to bond the
projections 22 to the body 18. This causes impurities to
adhere on the wafer W or the heat resistance to decrease.
However, such problems can be avoided by the projections 22
integrated to the body 18. The projections 22 do not have

to be integrated to the body 18 and may be separate pieces,

if required.
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The entire bl ade surface 18a does not have to be a roughened-surface
region. A part of the wafer-loading region 18b may be a

roughened- surface regi on. However, when the entire wafer-|oading
region 18b is a roughened-surface region, the blade has high
wafer-retaining ability. [0041] Since the blades 16 and 16B
do not require vacuum suction, they can be applied to a cluster tool
that transfers the wafer Weither in vacuumor air. [0042]

The present invention should not be Iimted to the enbodi nents

descri bed 4BB¥2! but can include a variety of nodifications. For

exanpl e, the nuMhGL.,Lhge sl 28 A0 dfie 30aRP. of o Ne: Dr0) 1405, can

be appropriately no red, 1f required. I'n addition, "t Sl ze,
shape, and2thesextiensinng Fitedhi anief caLEY agy amaas dformedbbyyals,
surface roughening treatnment can also be nodified, if required.

Fur t her nor e aPEPRIG IR pridc @4 am BPdy bl hakst dyred saget heasur f ace
rothenlngr%%?é%&ﬁgg;%ﬁﬁfadfyﬁiﬂgfgtoc$§§tIi}|O%%k§r&§§aég%lbgmbgf%ﬁqef

ensuring suffrcien ining a ity and hi‘gh repr ity.

Descri pti oghefbédie I adri@sl (3048 Ehfe hateridlsClferakikemplew sic,
illustrating a cluster tool in accordance wWith an enbodi nent of the
present inVehti dd20Fk glassys carpepspeet i vBLiQe edri PLuserariadiiobl ade

Of ihe ol URLST 1011 BRI 9. ohecbil 1o B LIS, LA kag.t he

state of a roughened projection 74 is a

schemati c geeghonalg WM tirddnitSt kaki ngvéieo adedmpliisBed?a F18de 514 S
a schematic sectional viewillustrating a blade in accordance with a
convent i onghat dedthiguficient retaining ability and was able to

transfer the wafer W successfully, even when the wafer W
was supported by a material having high hardness used in
the body 18. Resin materials cannot be used for the
projections 22 because of low heat resistance. 1In
particular, resin may be deteriorated (for example,
deformed or melted) under high-temperature conditions such
as deposition of the wafer W.
[0034] |

Furthermore, since the three projections 22 support
the wafer W with a small surface contact area, the transfer
cf the material of the blade 16 or impurities therein onto
the back surface of the wafer W is significantly suppressed.
In particular, the top surfaces of the projections 22 are
subjected to a surface roughening treatment to reduce the
surface contact area between the wafer W and the blade 16,
whereby such transfer is effectively suppressed.
{0035}

When the blade 16 of the embodiment practically
transferred the wafer W, three traces with only several

micrometers in diameter were left on the back surface of
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1 Fig. 6 is a perspective viewillustrating a blade in accordance

wi th a second enbodi nent of the present invention. Fig. 7 is a
schematic sectional view of the blade in Fig. 6. 1. A wafer
transfer blade for transferring a wafer |oaded on a body of the

bl ade, the body of the blade having cylindrical projections having
top surfaces subjected to a surface roughening treatnent in a

waf er -1 oadi ng regi on of the body and wherein the projections are
integrated to the body. 2. The wafer transfer blade according to
claim1 , wher éﬁﬁeéa‘&hat‘oqusﬁé:lmnéj €Ot reABONAL"S era dihed threeves for med

by the surface QQ gt t nd ex%endl I n.ane |rect|on

3. The waf % rans er adgﬁggkgg |ngePBS %ﬁ?n%y%\ﬁﬂﬁ%ﬁ n “CRe grooves

on each pr@h;@@hc@@ extey drvjecdiibast Pon subsH atd aluhy cRekpendi gul ar

to the rotational direction of the wafer transfer bl ade.
surface roughening treatment, are not in contact with the
back surface of the wafer W. Only the microregions of the
top surfaces of the projections 22 are in contact with the
back surface of the wafer W. As a result, the microregions
of the projections 22 support the wafer W.. That is, in
practice, the area where the wafer W is in contact with the

blade 16 is extremely smaller than the top surfaces of the

projections.

{Second Embodiment)
[0036]

The second embodiment in accordance with the present
invention will now be described with reference to Figs. 6
and 7. Fig. 6 is a perspective view illustrating a blade
16B in accordance with the secdnd embodiment. Fig. 7 is a
schematic secticnal view illustrating the blade 16B shown
in Fig. 6.

[0037]

The blade 16B differs from the blade 16 of the first
embodiment in that the blade 16B has no projection but has
an entire rough surface 18a. More specifically, the body
18B cf the blade 16k has the blade surface 18a, which is
flat with no projection. Serrated microgrooves extending
in the direction X shown in Fig. 3 are formed on the entire
blade surface 1l8a.

[0038]
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4. The wafer transfer blade according to claim2, wherein the groove
on each projection are fornmed by grinding using #30-90 abrasive
powder. 5. The wafer transfer blade according to claim3, wherein

t he groove on each projection are fornmed by grindi ng usi ng #30-90
abrasive powder." 6. The wafer transfer blade according to claim

1, wherein the projections and the body conprise the sane materi al .

7. The wafer transfer blade according to claim1, wherein

sandbl asting is the surface roughening treatnment. 8. The wafer
transfer bl ade adootbengetond|ammdimantter @hanshheblabts i) is loaded

on the body 18B, significant frictional force can be
ensured between the wafer W and the body 18 because
microgrooves are formed on the entire blade surface 18a.
As a result, the wafer W can be retained with a suppressed
displacement. In the second embodiment as shown in Fig. 7,
the wafer-loading region 18b has the same height as the
periphery 18c of the wafer-loading region 18b, as in the
first embodiment. This can effectively prevent formation
of defects on the wafer W and reduce the thickness of the
hody 18B.

[0039]

As explained above, the periphery 18c of the wafer-
loading region 18b on the blade surface 18a of the body 16B
has a height not greater than that of the wafer-loading
region 18b, whereby the blade 16B retains the wafer W in a
roughened-surface region on the wafer-loading region 18b.
More specifically, the blade 16B hﬁs a simple structure
that retains the wafer W without vacuum suction. 1In
addition, since the blade 16B to retain the wafer W has no
receiving hole in the body 18, defects on the wafer W can
be avoided.

[0040]

The entire blade surface 18a does not have to be a
roughened-surface region. A part of the wafer-loading
region 18b may be a roughened-surface region. However,
when the entire wafer-loading region 18b is a roughened-
surface region, the blade has high wafer-retaining ability.

[0041]
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t he surface roughening treatnment. 9. A wafer transfer blade for
transferring a wafer | oaded on a body of the blade, wherein at | east
a part of a wafer-loading region on a surface of the body is a
roughened- surface regi on subjected to a surface roughening treatnent,
t he bl ade having no projections, and the periphery of the

waf er -1 oadi ng regi on has a height not greater than that of the

waf er-1 oading region. 10. The wafer transfer blade according to
claim9, wherein the entire wafer-|loading region Is the
roughened- sur f ac&inegi she bladeghkd \edfcerlitBafsf apt bradel sr coraliung t o

clalm o or A0y her g, the, rovdenedssLf 208, [l o0 (g 2 od

transfers the wafer W either in vacuum or air.
[0042]

The present invention should not be limited to the
embodiments described above but can include a variety of
modifications. For example, the number, the size, and the
shape of the projections can be appropriately modified, if
required. In addition, the size, the shape, and the
extending direction of microgrooves formed by a surface
roughening treatment can also be modified, if required.
Furthermore, a blasting process can also be employed as the
surface roughening treatment. A grinding process is
preferred in view of ensuring sufficient retaining ability

and high reproducibility.

Brief Description of the Drawings

[0043}

Fig. 1 is a schematic view illustrating a cluster tool in
accordance with an embodiment of the present invention.
Fig. 2 is a perspective view illustrating a blade of the
cluster teol in Fig. 1.

Fig. 3 is a view illustrating the state of a roughened
projection of the blade in Fig. 2.

Fig. 4 is a schematic sectional view 1illustrating the blade
in Fig. 2.

Fig. 5 is a schematic sectional view illustrating a blade

in accordance with a conventional technique.
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rougheni ng tr eat fiEnt and extending ITn one direction. 12, Ihe warer
transfer bl ade according to claim 11, wherein the grooves fornmed on
t he roughened-surface region extend In a direction substantially
perpendi cular to the rotational direction of the wafer transfer

bl ade. 13. The wafer transfer blade according to claim 11, wherein
the grooves forned on the roughened-surface region are processed by
grindi ng using #30-90 abrasive powder. 14. The wafer transfer bl ade
according to claim 12, wherein the grooves formed on the

roughened- sugf agei § &Qi gy R tARC QS8R 1 Dyu & i NAirkY aUL1Rde#3Q- 90
abrasi ve powder. 15. The wafer transfer bl ade according to claim?9
or 10, whegeéfardance with a second embodiment of the present

invention.

Fig. 7 is a schematic sectional view of the blade in Fig. 6.
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sandbl asting is the surface roughening treatnent.

What is claimed is

1. A wafer transfer biade for transferring a wafer loaded on a body of the
blade, the body of the blade having cylindrical projections having top surfaces
subjected to a surface roughening treatment in a wafer-loading region of the
pody and wherein the projections are Integrated to the body.

2. The wafer transfer blade according to claim 1 , wherein each of the
projections has serrated grooves formed by the surface roughening treatment
and extending in one direction.

3. The wafer transfer blade according to claim 2, wherein the grooves on
each projection extend in a direction substantially perpendicular to the
rotational direction of the wafer transfer blade.

4. - The wafer transfer blade according to claim 2, wherein the groove

on each profection are formed by grinding using #30-80 abrasive

* powder.
6. The wafer transfer blade according to claim 3, wherein the groove

on sach projection are formed by grinding using #30-90 abrasive

powder.

6.  The wafer transfer blade according to claim 1,wherein the projections
and the body comprise the same material.

7. The wafer transfer blade according to claim 1, wherein sandblasting is

the surface roughening treatment. :
8. The wafer transfer blade according to claim 2, wherein sandblasting Is

the surface roughening treatment.
9. A wafer transfer blade for transferring a wafer loaded on a body of the

blade, _
wherein at least a part of a wafer-loading region on a surface of the
body is a roughened-surface reglon subjected to a surface roughening
treatment, the blade having ho projections, and the periphery of the
wafer-loading region has a height not greater than that of the
wafer-oading region.
10.  The wafer transfer blade according to claim 9, wherein the entire
wafer-loading region Is the roughened-surface region.

. 11. The waferiransfer blade according to clalm 9 or 10, wherein the
roughensed-surface region has serrated grooves formed by the surface
roughening treatment and extending in one direction.

12.  The wafer transfer blade according to claim 11, wherein the grooves
formed on the roughened-surface region extend In a direction substantially
perpendicular to the rotational direction of the wafer transfer blade.

13. The wafer transfer blade according to claim 11, wherein the grooves
formed on the roughened-surface region are -processed by grinding using
#30-90 abrasive powder.

14. The wafer transfer biade according to claim 12, wherein the grooves
formed on the roughened-surface region are processed by grinding using
#30-90 abrasive powder, '

15. The wafer transfer blade according to claim 9 or 10, wherein
sandblasting is the surface roughening treatmsent.
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