WAFER TRANSFER BLADE Technical Field [0001] The present invention relates
to a wafer transfer blade used in a sem conductor manufacturing device.
Background Art [0002] A wafer transfer blade used in a sem conductor
manuf act uri ng devi ce has required high-precision alignnment. For exanple, a
vacuum sucki ng 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

hole. The wafer-receiving h ' [ that the dianmeter of the
waf er-receiving hole is ngﬁﬁé@ﬁgfggﬁggﬂﬁﬂéﬁ‘ at of a wafer to be | oaded,
and regul ates di spl acenent of the wafer on the side face of the

waf er -recei vi ng hol e (Japanese Unexam ned Patent Application Publication
Nos. 2001TB8h85cadn@i1641881252). [0004] However, this conventional bl ade has

t he follomﬁng probl ens. Since the vacuum sucking blade is provided with a
vacuum deVPE8Llits configuration is conplicated. Furthermore, in a blade

provi ded with a.receiving hol t.he erinhery of a wafer js t_into
cont act with thqu(ﬁg%%éﬁg Y fventon RETRE % Pla § % £ d 5 P26

blade used in a semiconductor manufacturing device.

Background Art
[(0002]

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 tc retain the
wafer, 1s known.

[CCO3]

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 lcaded, 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 fellowing
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 of a wafer is put into contact with the side face



1 of the receiving hole to regul ate displacenent 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 blade with a sinple
structure, which reduces defects on a wafer. Means for Sol ving the Probl em
[ 0006] A wafer transfer blade in accordance with the present invention
transfers a wafer that is |oaded on the blade surface of a body of the

bl ade, praqj.ections havi.n t urface ubj.ected t sur e rougheni ng
treatnentOEa%éepFSSF gén%nhfﬁg %Paég%géﬁigcgﬁfﬁﬁgcﬁ§$%¥if%; ?ﬁb”?%%?hn of

the body. th@Q@¥Y, Fhesphel eelrcens oh the waffer Whanskernllsadperratiich. are
provided in the wafer-Ioading region on the blade surface of the body,

support a[wafPél to be | oaded on the blade surface. Since the top surfaces
of the projections are subjected to a surface roughening treatnent, the
waf er is retai ngtP AF IH prigpf G W tIFPRIppHRES P I SHF atletrent . More

speci fi cal t he fer. transfer bl ade_ .h a_si r re t.hat retains
a wafer w" gﬁtp6§§§ﬁﬁﬁ gb%tggnpbpﬁ%gdgﬁtgiﬁ,pEF%%é%tﬁév%ﬁg é%t&%réféin a
waf er hag RQikecel viaterhelanstahebliade ikedy, sdebaet stendhae,

which reduces defects on a wafer,

Means for Scolving the Problem
[0006]

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-lcading 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]



waf er can be avoided. [0008] 2 In an enbodi nent, the material for the
projections nmay be the sane as that of the body. In such a case, the

proj ections and the body have the sane heat

resi stance and durability.

[ 0009] In another enbodi nent, the projections nay be integrated to the
such a case, the structure of the blade is sinplified, whereby the
bl ade can be readily nmanufactured. Wien projections are separate pieces, an

body. In

adhesi ve

may be used to bond the projections to the body. This causes

inmpurities to adhere on tﬁ;.mafer f%%the heat esistance to decrease.
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grooves formed by a surface roughening treatnment and extendi
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wafer-retaining ability in a direction perpendicular to the grooves.

I n an enb&divedritlitivhe grooves on each projection may

subst ant i
transfer
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[ 0011]

extend in a direction

In general, the wafer-retaining ability in the rotational

In another embodiment, the projections may be
integrated to the body. In such a case, the structure of
the blade is simplified, whereby the blade can be readily
manufactured. When projections are separate pieces, an
adhesive may be used to bond the projections to the body.
This causes impurities to adhere on the wafer or the heat
resistance to decrease. However, such problems can be
aveided by providing projections integrated to the body.
[0010]

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
resulting blade exhibits high wafer-retaining ability in a
direction perpendicular to the grooves.

[0011]

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 c¢ritical. However,
in the case of grooves extending in the direction
substantially perpendicular to the rotaticnal direction of
the wafer transfer blade, displacement in the rotational
direction is effectively suppressed.

[0012]



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, displacenment in the
rotational direction is effectively suppressed. [0012] 3 In an enbodi nent,
the grooves on each projection may be fornmed by grinding using #30-90
abrasive powder. Alternatively, in an enbodi nent, each projection nay be
subj ected to sandbl asting as the surface roughening treatnent. [0013] The
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speci ficalfby;3the

The wafer transfer blade in accordance with the
present invention transfers a wafer loaded on the blade
surface of the body of the blade, wherein at least a part
of a wafer-loading region on the blade surface of the body
is a roughened-surface region subjected to a surface
roughening treatment, and the periphery of the wafer-
loading region 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-locading 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 wvacuum suction. In addition, since the blade
to retain a wafer has no receiving heole in the blade body,
defects on the wafer can be avoided.

[0015]

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

(001e6]

enéd-surface region on the wafer-|oading region. Mre



waf er transfer blade has a sinple structure that retains a

waf er wi t hout

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 avoi ded.
[0015] In an enbodinment, the entire wafer-|loading region nmay be a

roughened-surface region. In such a case, the resulting b

ade has high

retaining ability. [0016] 4 In an enbodi nent, the roughened-surface region

may have serrated grooves formed by a surface roughening

treat nent and
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In an embodiment, the grooves formed on the

t he wafer
s effectively

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.

(0Cc18]

In an embodiment, the grooves on the roughened-
surface region may be processed by grinding using #30-90
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]



In an enbodi ment, the grooves on the roughened- surface region nmay be
processed by grinding using #30-90 abrasive powder. Furthernore, in an
enbodi ment, the roughened-surface region nmay be formed by sandbl asting as

t he surface roughening treatnent. [0019] According to the present invention,
the wafer transfer blade has a sinple structure and can reduce defects on
a wafer. Description of the Preferred Enbodinents [0020] 5 The preferred
enbodi ments of the present invention wll now be described in detail with

reference to the  attached draw ngs, The sapme or equivalent simlar elenents
are denoted by tHeE ?%ﬁ%ﬁe%%@éﬁhﬂﬁﬁ%ﬁs@ Nd'§ HRF S IVeT | HppRat £Xpl anat i on

5 oLt T g, (oot o Bree e et ool 10
a transfernehamer dkbhwandsa plmiealsaime ofr @rq@qm%m Ghianmherns l2neadial |y
di sposed around the transfer chanber 11. The transfer chanber 11 is
provi ded wirteh dentortagis foor threols@mel 4 etfe feasiel inuateg atlsaggfderthef a wafer W
between the  ALIEeR I ISIAMYS 120983,
(First Embodiment)
[0021]
As shown in Fig. 1, a cluster tool 10 in accordance
with the first embodiment of the present invention includes
a transfer chamber 11 and a plurality of processing
chambers 12 radially disposed around the transfer chamber
11. The transfer chamber 11 is provided with a transfer
rochot 14 to facilitate transfer of a wafer W between the
processing chambers 12.
[C022]
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 prccessing 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 body 18 is a rectangular plate composed of SicC.

The extending direction of the body 18 (direction X)



A blade 16 (wafer transfer blade), which transfers the wafer W(for
exanple, silicon wafer having a dianeter of 200 nm, is attached to the
transfer robot 14. The transfer robot 14 noves the blade 16 in a direction
away fromand close to each processing chanber 12 (direction a in Fig. 1)
and in a direction between the processing chanbers 12 (direction Rin 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 ro 14.. [[0024] .Th dy . s _a_re ngul ar .pl.ate conmposed of
Si C. Thesgggéﬁ Fﬁslg#rggﬁﬁgﬁd%% %ﬁé%bgéf fgv%é%%ggfgg%gf%tgnghbstantiaIIy

coi nci des qwirdkfelig 3dvanel BokLe! @alierd o B§CT @ROhaline dhlAded directi on
a). The main surface 18a of the body 18 is the blade surface on which the
waf er W ilgal oddedtie PoeywdBerd sWwkheadddden stire alcleade stmifchceht8avafefr t he body

18 is transferred. The wafer-|oading region 1|8b on the blade surface 18a of
the body 18ifadopRede pr§j s@ficgnd 2padedegratéd dacdte sHddPpCrs L8fhese
j qin;he body 18

Dt oy RSBl e Dy SRR, R A 18, 1
oriented i1RAh RSV RNSRAdish @GR 16f e thedbold 18 has three
projections 22 integrated to the body 18. These
projections 22 are formed, for example, during
manufacturing of the body 18 by machining.
[0025]

Three projections 22 include two projections 22
oriented in a transverse direction of the body 18
(direction Y, perpendicular to the extending direction of
the body) and a projection 22 disposed on the bisector
midway between the twc projections 22. Each projection 22
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 microgrooves (a pitch of about
200 pm and a depth of about 100 pm) extending in the
longitudinal direction of the body 18 (direction X). Such
microgrceoves can be formed by grinding using diamond
abrasive powder. Diamond abrasive powder #60 according to
Japanese Industrial Standards (JIS) R6001 (1998} was used.
Alternatively, diamond abrasive powder #30-90 may also be

used. Diamond abrasive powder that is ccarser than #30

cannot sufficiently sharpen the peak edges on the



(direction Y, perpendicular to the extending direction of the body) and a
projection 22 disposed on the bisector mdway between the two projections
22. Each projection 22 has a cylindrical shape (a height of about 0.4 nm
and a dianeter 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 treatnent. More specifically, the top surface of each
proj ection 22 has serrated nicrogrooves (a pitch of about 200 mand a depth

of about 100 ext endi n gitgdinal directio t he bod 18
Ot oot i o%s S eSSkE! PPk Pty 8t anaRdnab etk Bov P Enaray ber AeRaF arand
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| ndustrial Standards (JI'S) R60 98) was use Al'ternatively, dianond
abrasi ve powdei #30-90 may al so be used D anond abrasive powder that is

coarser than #30 cannot suff|0|ently shar pen the peak edges on the 7
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waf er -1 oadi ng regi on 18b he top surfaces Of the projections 22, which are
put into cnutaafeMklhaﬁhﬁgmmégnoﬂv18baveTnbctogr90yeacéernﬁdtby a
sur face-rougheni ng treatnent,

projections 22, which are put into contact with the wafer W,

have microgrcoves formed by a surface-rocughening treatment,

whereby significant frictional force can be ensured between

the wafer W and the projecticns 22. As a result, the wafer

W is retained on the projections 22 with a suppressed

displacement.

[0027]

Since the microgrooves extend in the extending
direction of the bedy 18 (direction X) along the
advancing/retracting direction of the blade 16 {direction
o in Fig. 1), the retaining ability associated with the
rotational direction of the blade 16 (direction B in Fig.

1) is particularly improved. In the cluster tocl 10 shown
in Fig. 1, the acceleration and the final rate of the blade
16 is often higher in the rotational direction than in the
advancing/retracting direction because of the moving
distance. Consequently, the wafer-retaining ability cof 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
rotaticnal direction cf the blade 16 {direction B) (that is,

along the advancing/retracting direction of the blade 16

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



whereby significant frictional force can be ensured between the wafer Wand
the projections 22. As a result, the wafer Wis retained on the projections
22 with a suppressed displacenent. [0027] Since the m crogrooves extend in
the extending direction of the body 18 (direction X) along the
advancing/retracting direction of the blade 16 (direction a in Fig. 1), the
retaining ability associated with the rotational direction of the bl ade 16
(direction Rin Fig 1) is particularly inproved. In the cluster tool 10

shown in Flg éh acce% ratlop aEd he fi nalW te,of éﬁe blade 16 is

of ten hi ghie¥ Fﬁs§h ForatPoRar™al relti bt HAR®T n"t A8 *B8vaAGi ng/retracting
d|rectlonrQ§g§y§§a9ft£Q§Sggylng di stance. Consequently, the wafer-retaining
ability of the blade 16 with respect to the rotational novenent is
critical. [tlepge, as described above, the projections 22 are provided with

t he nlcrogrooves perpendlcular to the rotatlonal direction of the blade 16

(direction p) (tH&t iSs shossorg sy ddPard dgreereadiiong ditledts drbPof t he

bl ade 16 di d t ffect th

i opl acenB SRS AL bt &r o ROV ERg Thes ?%?af%é?cgf?%éé%é%g[%ﬁ%gi “Fig. 5
shows a body.18f of 14 EHP¥EEBh98ﬁ£19h§gebé§ﬁ 1PAOVEAedp Wt Brareg¢gLVving hol e
18d for acconmodating t

of the wafer- loadlng regicn 18b has a height greater than
that of the wafer-loading region 18b. The periphery c¢f the
wafer W is puf into contact with the side face of the
receiving hole 18d, so that the body 18A regulates
displacement of the wafer W. This contact of the wafer W
with the side face cof the receiving hole 18d causes partial
defects on the wafer W.

[0029]

However, in the body 18 in accordance with this
embodiment, the wafer-lcocading region 18b has the same
height as the periphery 18c of the wafer-loading region 18b,
which effectively prevent the formation of defects on the
wafer W, 1In addition, since the body 18 in accordance with
the embodiment dces not require the receiving hole 18d,
unlike the conventional body 18A, the thickness dl (1 mm
for example) of the body 18 can be reduced compared to the
thickness d2 (3 mm for example) of the conventional 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. 1In addition, the probability of contact of the
body 18 of the blade 16 with the wafer W is significantly
suppressed.

[0030]



wafer W In this conventional body 18A, the periphery 18c of the

waf er-1 oading region | 8b has a height greater than that of the

waf er -1 oadi ng region 18b. The periphery of the wafer Wis put into contact
with the side face of the receiving hole 18d, so that the body 18A

regul ates displacenent of the wafer W This contact of the wafer W with
the side face of the receiving hole 18d causes partial defects on the wafer
W [0029] However, in the body 18 in accordance with this enbodi nent, the

waf er - | oadi ng regi on 18b has the me height as the periphery 18c of the
waf er - | oadi ng r EGESREIBRLE i PUQ ESPEFMFiPay ERE PRESES At i on of

defect's ofnbbeco)el s, WtiLa addhtLo0. pshnce: ey Dodke B ke ageor dapge wi th

t he enbodi nent does not require t e recelvin unl

ConventlOéﬂbo@ﬂﬂ§n&8£edub§stbi@kﬂ@ééméht(éfnﬁhefDba@é@nph@éroﬁ t he body 18
can be reduced conpared to the thickness d2 (3 nmfor exanple) of the
convent i odatrihodyhd8trasstaraingdopeirahion chipanedstpatheitates insertion

of the body 18 of t | ade bet ween wafers (for exa ,. 5.5
|nterval)cah%%“Fh%“%raB a4g %éﬁdPé%V% gdyat kst s%%ﬁ%égypﬂ halﬁaggétte I n

the vt or s EREnTFrEatE Py EETE R St Froae Yo R nar mor e, through
experi nent gankherpig§eBheed.
(0031}

As explained in detail above, the projections 22 of
the blade 16, which are provided on the blade surface in
the wafer-loading region 18b of the body 18, support the
wafer W loaded on the blade surface 18a. Since the
projections 22 have the microgrooves formed by surface
roughening, the wafer W is retained on the projections 22
with a suppressed displacement. That is, the blade 16 has
a simple structure that retains the wafer W without vacuum
suction and has no receiving hole to retain the wafer W in
the body 18. This can effectively prevent formation of
defects on the wafer W.

[0032]

The proijections 22 integrated to the body 18
simplify the structure of the blade 16 and facilitate
procduction 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 prcbklems can be avoided by the projecticns 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.

1c



inventors verified that the blade 16 in accordance with the enbodi nent
reduces di spl acenent of the |oaded wafer W during the transferring
operation conpared to the conventional blade 16A provided with the
receiving hole 18d wunder the sanme transferring conditions such as a
transferring speed. [0031] As explained in detail above, the projections 22
of the blade 16, which are provided on the blade surface in the

waf er -1 oadi ng region 18b of the body 18, support the wafer W] oaded on the
bl ade suri@ﬁ 8a. Since the projections 22 have the m crogrooves formed by
surface g% ning, the wafer Wis retained on the projections 22 wth a

suppressed di SplageRhorthak e e Blddeild BaS thd PrBemdmoture that
retains the wafer Ww t hout vacuum suction and has no'receiving hole to

retain the2wagethdVsamet heibody tBisThasetansethetto¥etyepbedent8formation
of defects on the wafer IN. (0032] The projections 22 integrated to the
body 18 §hﬁpPF©ye@héO§§r&%t@ﬁ@ Bhet hedp| hBlendave ahllef aenki haeé production
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wever, such problens can be avoided by the projections 2 infegrated to

t he body 480, Tl prpj gtésenscazbdn neL) haveo,, or Al) ensure high

heat resistance. Through the above-described surface

roughening treatment, the inventors accomplished a blade 18

that had sufficient 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

of 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

11



to be integrated to the body 18 and may be separate pieces, if required. 10
(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 sanme heat resistance and durability. That is, the projections
22 and the body 18 forned of the sane material (for exanple, SIC, SiO02,
A1203, gl assy carbon (GC), Ti02, or Al) ensure high heat resistance.
Through t he above described surface roughening treatnent, the inventors

acconplis t hat .had sufficient ret i ni ility and was able
to transpg? Vﬁ gv@?ﬁ& éggFuFP§re§98ﬂdﬁH8n Eﬂga?EFeﬁv was supported
by a ”Htebk@EeBQYbH! EEgh ﬁﬁ&gn§é§ré§89ténthEBetH8d¥n%§reR%§bn materi al s
cannot be used for the projections 22 because of |ow heat resistance. In
particul asnrfesen oaythe gdeteecoiahed2ffowhéxhnple, sudetormeadtor anel t ed)
under hi gh-tenperature conditions such as de805|t|on of the wafer W [0034]

Furthermﬁérfgpﬁcéovaeeﬂhn@etpﬁéjt@etltongrezne ppBr eontpetwal &R WRith a
smal | sur& con a tra sfe he material of t Blade 16 or

1
it ebaER oS aPE k. B T ne' BRLREARY! char 8l o iR Er G pE5s PR R adet 1
suppr essed, lsﬂr?é?elscklkarchet E?oﬁ@@ﬁHEEaQQSaQE EHecBBQbE‘Et WeRE %gear €

subj ect ed t a surface roughenhing treatnent to reduce
back surface of the wafer W. As a result, the mlcroreglons

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 second embodiment. Fig. 7 is a
schematic sectional 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 of the blade 16b 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 18a.

[C038]
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surface contact area between the wafer Wand the bl ade 16, whereby such
transfer is effectively suppressed. [0035] Wien the bl ade 16 of the

enbodi ment practically transferred the wafer W three traces with only
several mcronmeters in dianeter were left on the back surface of 11 the
wafer Wat positions corresponding to the three projections 22. This
represents that the entire top surfaces of the projections 22, which are
subjected to a surface roughening treatnment, are not in contact with the
back surface of the waf er i.he nlcr%regl ns of the top surfaces of

the projections 122 t&fe sler?ocf’c%t oqiiman trh & hepa b s 1eEde Tofl % HEARE%er W As
a res“'t’oﬁhﬁhg‘BB&%GQBQPSSﬁﬁﬁl%QS HEOk?9%t3§ﬁa§2féHBBOEEFtBS waf er W That

is, in practice, e area whnere the Is’in contact wth the bl ade

16 is extegpekydspetieent Bae wh€etop sH&f agespeliyt he beeejeetions. (Second
Enbodi nent) [0036] The second enbodi nent in accordance with the present
i nventi onmackbgnowwbe descEpbrddwonhthef enehce boafegsuréacand8. Fig. 6 is

a perspective V|ew1|llustrat|n a blade 16B in afcordance W th the second
enbodi nenf's & §5%1Fs § HﬁéﬁgthcéﬁcPFoﬁﬁFa6P§ PLFlser 82PRGSFRECDI ade 16B

shown 'ndféglagemL9937]In the second embodiment as shown in Fig. 7,
the wafer-lcading 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
body 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 has a simple structure
that retains the wafer W without vacuum suction. In
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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The bl ade 16B differs fromthe blade 16 of the first enbodinment in that the
bl ade 16B has no projection but has an entire rough surface 18a. Mire
specifically, the body 18B of the blade 16b has the bl ade surface 18a,
which is flat with no projection. Serrated m crogrooves extending in the
direction X shown in Fig. 3 are forned on the entire blade surface 18a.
[0038] 12 In the second enbodi nent, when the wafer Wis | oaded on the body
18B, significant frictional force can be ensured between the wafer Wand

t he body 18 bec ropve re rired, on the entire bl ade surface
18a. As a resulth gtﬂ ?cgtr C&fs 4316;%eﬁjeodl\ﬂttﬁaus]ﬂ‘pepreas%

di spl acementtibA, thﬁe§eegﬁdb%”999uqéattés 2Shewarkr Ebg1 {natthe

waf er -1 oadi ng regi on 18b has thé same height as the periphery 18c of the
waf er - | oadiragsfegsonhk8hafas Wnetihterf instraeochadeomeatr . This can effectively

pr event fornatlon of defects on the wafer Wand reduce the thickness of the
body 18B. [P08329] As expl ai ned above, the periphery 18c of the waf er- | oadi ng

region 18b on t ?lblade syrface 18a of th %HP has a Q%Tnot
greater than that ot Wafdt T badi’h hqgﬁfdﬁ%i %M%ﬁ%%§ Q1 ade 16B
retains t@ﬁb@@&ﬁén%é'BegcrEPQQhQB%@e Phga%ﬁnrﬁﬁbQGd@” tQ@ rRker l-oadi ng
region | 8b More specific y, the b e 16B has a sinple structure

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 alsc be employed as the
surface roughening treatment. A grinding process is
preferred in view of ensuring sufficient retaining ability

and high reproducibility.

Brief Descripticon 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 tool 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 illustrating 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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that retains the wafer Ww t hout vacuum suction. In addition, since the

bl ade 16B to retain the wafer Whas no receiving hole in the body 18,
defects on the wafer Wcan be avoi ded. [0040] The entire bl ade surface 18a
does not have to be a roughened-surface region. A part of the wafer-| oading
region 18b may be a roughened-surface region. However, when the entire

waf er-1 oading region 18b is a roughened- surface region, the blade has high
wafer-retaining ability. [0041] 13 Since the blades 16 and 16B do not

requi re vacuum suction, they can be applied to a cluster tool that
transfersFitie ﬁaiEraV@@tﬁh@ﬁtﬁﬁevaéaunibiuatrat9094é]bThéepﬁésent i nvention
should not be limted,to nB gegts descri bed above but can include a
variety oﬁccﬂﬁﬁ??FEaWFBHSa ?8?08 afPPed PREE nAkbERE PRESSMZe, and the shape
of the pr?h@%ﬁtﬁ@ﬁ can be appropriately nodified, if required. In addition,
the size, the shape, and the extending dlrectlon of m crogrooves forned by
a surfacerigougheni agstneataent seaniahsd beenodif thd, bibhdeequi red.,
Furthernore, a blasting process can al so be enployed as the surface
roughening treatnent. A grinding process is preferred in view of ensuring
sufficient retaining ability and high reproducibility.
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Brief Description of the Drawings [0043] Fig. 1 is a schematic view
illustrating a cluster tool in accordance with an enbodi nent of the present

invention. Fig. 2 is a perspective viewillustrating a blade of the
cluster tool in Fig. 1. Fig. 3is aviewillustrating the state of a
roughened projection of the blade in Fig. 2. Fig. 4 is a schematic
sectional viewillustrating the blade in Fig. 2. Fig. 5is a schemtic
sectional viewillustrating a blade in accordance with a conventi onal

t echni que i s a. perspective viewillustrating a blade in

.14 Fig. 6
accor danc@Pit F5a d8¢85d éitbodi nent of the present invention. Fig. 7 is a
schematic sectional view of the blade in Fig. 6. 15 Wuat is clained is 1. A
waf er transfer blade for transferring a wafer | oaded on the blade surface
of a body 1of At ke fel-adeangrejreelliadirs foravtirag sifep rsugl aces feubjlecided to a
surface roughening treatnent being provided on the blade surface in a
waf er- | oadi nger bdinde surtheebody a Rodyheiwaher btlegest er dileadd camscor ding to

claim1l, er.e roj ections and the bod he same materi al

in the onpri se
S e el Br o AP B e a B a ek Boc Pt I bR Foughtning

treatment being provided on the blade surface in a wafer-

loading region of the body.

2. The wafer transfer blade according tec claim 1, wherein

the projections and the body comprise the same material.

3. The wafer transfer blade according to claim 1 or 2,

wherein the projections are integrated to the body.

4, The wafer transfer blade according to any one of claims
1 to 3, wherein each of the projections has serrated
grooves formed by the surface roughening treatment and

extending in one direction.

5. The wafer transfer blade according to claim 4, wherein
the grooves on each projection extend in a direction
substantially perpendicular to the rotational direction of

the wafer transfer blade.
6. The wafer transfer blade according to claim 4 or 5,

wherein the grooves con each projection are formed by

grinding using #30-90 abrasive powder.
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wherein the projections are integrated to the body. 4. The wafer transfer

bl ade according to any one of clains 1 to 3, wherein each of the

proj ections has serrated grooves formed by the surface rougheni ng treatnment
and extending in one direction. 5. The wafer transfer bl ade according to
claim4, wherein the grooves on each projection extend in a direction
substantially perpendicular to the rotational direction of the wafer
transfer blade. 6. The wafer transfer blade according to claim4 or 5,
wherein the ooves on_each projection are forned b rindi_ng _usi ng #30-90
Bbrasive HowdBe “38eF CRREMBFPIEHENSFEPTHtAte (RooBYRRE C6 MY Bha of
claims 1;te,33 whgreLnnt *Eﬂeﬁ@%‘i%tclt?%%sar %es'éﬁbﬁ%:%@dt Q. sandblasting as

t he surface roughening treatnent. 8. waf er transfer blade for transferring
a waf er | cadedlaenihbeabl atle surfface ebughbadygotrthembhade, wherein at

| east a part of a wafer-loading region on the blade surface of the body is
a roughened-surface region subjected to a surface roughening treatnent, and
the periphery of the maf%r

- | padi ng .regi on has a_ hei ght not reater than
that of tHe WaPBFeFobdPAYLFEgPARaSS TOFNG *RRFEPTELBS Fol bR add SAEESN di ng t o
cl aim 8, gﬂe%ﬁknbl%Q% entircewafter- Loadi ng redi R s the roughened-surface
regi on. 10. € wafer transfer bl adé according to ¢laim8 or 9,
wherein at least a part of a wafer-loading region on

the blade surface of the body is a roughened-surface region

subjected to a surface roughening treatment, and the

periphery of the wafer-loading region has a height not

greater than that of the wafer-loading regicn,

9. The wafer transfer blade according to claim 8, wherein
the entire wafer-loading region is the roughened-surface

region.

10. The wafer transfer blade according to claim 8 or 9,
wherein the roughened-surface region has serrated grooves
formed by the surface roughening treatment and extending in

one direction.

11. The wafer transfer blade according to claim 10, wherein
the grooves formed on the roughened-surface region extend
in a direction substantially perpendicular to the

rotational directicon of the wafer transfer blade.
12. The wafer transfer blade according to claim 10 or 11,

wherein the grooves formed on the roughened-surface region

are processed by grinding using #30-30 abrasive powder.
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wherei n the roughened-surface region has serrated grooves fornmed by the
surface roughening treatnent and extending in one direction. 11. The wafer
transfer blade according to claim 10, wherein the grooves fornmed on the
roughened-surface region extend in a direction substantially perpendicul ar
to the rotational direction of the wafer transfer blade. 12. The wafer
transfer bl ade according to claim 10 or 11, wherein the grooves forned on
t he roughened-surface region are processed by grinding using #30-90

abrasive powder. 17_13. The fer transfer bl ade according to claim8 or 9,
wher ei n tfl%‘ r ot H@Ws’iﬁ?%ﬁ% 3@1}% ~ i%ccf%l?%éhg by° ShHIHBI gs‘?? né' as the
surface r&%@ﬁﬁ?ﬂr%hérf%ﬂﬁﬁgﬁedjéhrface region is formed by

sandblasting as the surface roughening treatment.
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