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Technical Field The present i nvention relate
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tool for silicon wafer heat treatnment havin
transparent grooved surface and a process for

produci ng the tool. Mmﬁ%é&gfﬁf#&ﬁuly’ t he present
artz

invention relates to a qu glass tool for silicon
waf er heat treatnment having, as a grooved surface of
a waf er nount nenber provided in the quartz gl ass
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anmount of materials such as particles with which a

PROOCES® FUK FRODUCTNG'THE IBAMEI, and to a process for
produci ng the tool. Background Art Quartz glass tools
havi ng conparatively high heat resistance and high
purity have been used for transporting silicon wafers
Technhigadi riRjieslid i con wafers in  heating furnaces. An
exanpl e of such quartz glass tools is a tool for use
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whi ch (four) wafer unt, nenbers 2 havin
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silicon wafer heat treatment having, as a grooved surface
of a wafer mount member provided in the quartz glass tool,
a transparent grooved surface with a reduced amount of
materials such as particles with which a silicoﬁ wafer is

contaminated, and to a process for producing the tool.

Background Art

Quartz glass tools héving comparatively high heat
resistance and high purity have been used for
transporting silicon wafers and holding silicon wafers in
heating furnaces. An example of such quartz glass tools
is a tool for use in a vertical furnace, such as shown in
Figure 1, in which (four) wafer mount membéfs 2 having
grooved portions 3 are welded to a top plate 4 and to‘a
base plate 5. It is necessary to form grooves in the
wafer mount members with a constant pitch with high

accuracy. Grooving is ordinary performed with a diamond
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bl ade. Wth working on quartz glass with a di anond

- bl ade, however, there is a problemthat since quartz

glass is a brittle material, mnute.concaves and

convexes and mcrocracks are ggnerated in the worked
surface to cause damage to a silicon wafer, or

various transition netal elenent foreign matters

derived froma bonding material on the dianond bl ade
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etching wth a fluoric acid, a problemhas arisen

t hagn MAHUItE GRS 6 h €O WEEchedbasE ) Pafdt Mgomfor in
m crocracks in the grooved surface are nade acute
suctheasnirmuttaragecaves | armdncorafexes landanicretrwacks nand are
recent years, the degree of integration of

semaldretuctrat dicfifwssd hats the time rahsedeathdt teatnent on a
such as flush nmenories seriously badly influenced b .
i ikl dgans wafer Herrcertanibprie e thigkieor wakerrefleaning

purity with respect to silicon wafers cannot_ be

endf ot 1o rRF i Rh e b R- M%%&cmm&uw%sﬁter
vedturd iy ARG YRS oA Rl gpacticer
(agaaqtﬁ‘t ethe roefsuSle Otha5t dtelge eer.sog\;eocfn satpxoflacé he 1ls %89\/68

completely cleaned; various transition metal element

foreign matters remain to cause contaminations on silicon
wafers. With further etching with a fiuoric acid, a
problem has arisen that minute concaves and convexes
based on opening of microcracks in the grooved surface
are made acute such as to damage a silicon wafer.

Ih particular, in recent years, the degree of
integration of semiconductor devices has been increased
and devices such as flush memories seriously badly
influenced by impurities héve been developed, so that the
desired purity with respect to silicon wafers cannot be
ensured as long as the above-described quartz glass tool
is used. Therefore a method of finishing by heat-

treating a surface of a groove with a burner at an angle



docunent 1), a nmethod of polishing a groove surface
with a polishing brush (patent docunent 2) and the

i ke have been proposed. Wth the nethod in patent
docunent 1, however, renainLn% of the trace of a
grindstone in the grooved surface and attachnment of
particles of a foreign matter, glass dust or the like
to the trace of the ri ndstone, or a change in size
of athé grodidegFessotron above,; theogreoysg (Patems

l'i ke have ocgurred. Also, _wth the nmethod in Raten
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docunent 2 Japanese Patent Laid-Open No. 2000- 127020
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to remaining of the trace of a grindstone and attachment
of particles of a foreign matter, glass dust or the like
to the trace of the grindstone.
Patent document 1: Japanese Patent Laid—Opén No. 11-
349338
Patent document 2: Japanese Patent Laid-Open No. 2000-
127020

Disclosure of the Invention

The inventors of the present invention have
earnestly made studies under such circumstances and found
.that a quartz glass tool free from attachment of
particles, e.g., particles of glass dust due to collapse
of acute irreqularities based on minute concaves and
convexes or opening of microcracks or particles of

. various transition metal element foreign matters



grooved surface of a wafer nount nmenmber ground with a
di anond bl ade and having a reduced change in size even
during cleaning with fluoric acid can be obtained by
meki ng the grooved surface transparent, setting the
surface roughness of the entire grooved surface to
0.03 to O. 3 min center-line average roughness (Ra)
and 0.2 to 0 gmin nHX|nun1roughness Rmax)
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hydrogen fluoride aqueous solution for 24 hours to 50% or
less. The inventors also found that the above-described
quartz glass tool can be easily produced by grinding_the
portion to be grooved of the wafer mount member of the
quartz glass tool with a diamond blade of a coarse
particle size, again grinding the grooved portion with a
diamond blade of a small particle size, and making the
ground portion transparent by fire finishing with
oxyhydrogen gas flame.

That is, an object of the present invention is to.
provide a quartz glass tool for silicon wafer heat
treatment having a transparent grooved surface, free from
attachment of particles of glass dust due to collapse of

acute irreqularities based on minute concaves and

convexes or opening of microcracks or particles of a



long tine. Another object of the present invention is

to 'provide a process for producing the

above-descri bed quartz glass tool. The present

invention in achieving the ahowe-_ described obj ect

‘relates to a quartz glass tool for silicon wafer heat

treatnment provided with a wafer nount nenber having a
grooved surface faormed by grinding, characterlzed|41
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fl udrigle jaieous  sol ution for 24 hours are 50% or
| ess, and to a process for producing the quartz gl ass
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glass tool for silicon wafer heat treatnent according
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transparent grooved surface, which is grooved by
grigwhnte dlesehitgtel.the surface roughness of the
grooved surface is 0.03 to 0.3 pmin center-1line
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characterized in that the entire grooved surface of the
wafer mount member is transparent; the surface roughness
of the grooved surface is 0.03 to 0.3 um in center-line
average roughness (Ra) and 0.2 to 3.0 pum in maximum
roughness (Rmax); and the rates of change in the center
line average roughness (Ra) and the maximum roughness
(Rmax) after etching with a 5% hydrogen fluoride aqueous
solution for 24 hours are 50% or less, and to a process
for producing the quartz glass tool.

The wafer mount member provided in the quartz glass
tool for silicon wafer heat treatment according to the
present invention is a member which has a transparent
grooved.surface, which is grooved by grinding, in which

‘the surface roughness of the grooved surface is 0.03 to

0.3 pum in center-line average roughness (Ra) and 0.2 to



tool for silicon wafer heat treatnent is free from
attachnment of particles of glass dust due to coll apse
of acute irregularities based on m nute concaves and
convexes or opening of mcrocragks or particles of a
transition netal elenent foreign matter due to a

di anond bl ade or the like. Further, the concaves and
convexes in the grooved surface are fine and the
quat+@ MR okt mapimum coughnegf ecReeh and the Zat@me Pt
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fluoric acid and can be used for a long time. It is not

practical in terms of productivity and cost to perform
grinding so that the center-line average roughness is
lower than 0.03 um. If the center-line average roughness

exceeds 0.3 um, minute concaves and convexes or

microcracks remain in the ground surface even after fire
finishing to cause damage to a silicon wafer or.generate
particles with which a silicon wafer is contaminated. If
the rates of change in the center line average roughness
(Ra) and the maximum roughness (Rmax) after etching with
a 5% hydrogen fluoride aqueous solution for 24 hours
exceed 50%, the concaves and convexes in the grooved
surface are changed by cleaning with fluidic acid to make

long-time stable use impossible. The rates of change in



whi ch the wafer nmount nenber is imersed in the 5%
hydr ogen fl uori de aqueous solution. As shown in
Figures 2 and 3, the above-descri bed wafer nount
menber is produced by roughly grinding a quartz gl ass
raw wor kpiece in the formof a cylinder or a prism
cylindrical or prismformw th a dianond bl ade of a
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in the assenbly of the quartz glass tool by being
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Si lcloa@ VM3t A size or a particle size of #250 to 350,
with a groove width (d) of 3 to 5 mm, a pitch (p) of 3 to
6 mm and a groove depth of 4.5 to 10 mm, again grinding
the workpiece with a diamond blade of a small particle
size or a particle size of #600 to 2000, with a machining
allowance of 0.06 to 0.1 mm, cleaning the workpiece with
fluoric acid after grinding, and fire-finishing the
grooved surface with oxyhydrogen gas flame obtained from
hydrogen gas and oxygen gas so that the grooved surface
becomes transparent. This wafer mount member is
incorporated in the assembly of the quartz glass tool by
being welded to a top plate and to a base, and undergoes
annealing and fluoric acid cleaning.

The diamond blade used in the above-described rough

grinding is, for example, a metal-bond-type diamond blade,



treatnment according to the present invention is free
from attachnent of particles of glass dust due to
coll apse of acute irregularities based on m nute
concaves and convexes or openi g _of mcrocracks or
particles of a transition netal elenent foreign
matter due to a dianond blade or the like, has a
reduced change in size even during cleaning with
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explaining the formation of a wafer nount groove; 9
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tine; Figure 5 is a graph showing the rate of change
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convexes or opening of microcracks or particles of a

transition metal element foreign matter due to a diamond
blade or the like, has a reduced change in size even
during cleaning with fluoric acid and can be used for a
long time. This quartz glass tool can be easily produced
by performing grinding with a diamond blade of a coarse
particle size, again performing grinding with a diamond
blade of a small particle size, and performing fire

finishing on the grooved surface.

Brief Description of the Drawings

Figure 1 is a perspective view of a quartz glass
tool for use in a vertical furnace:;

Figure 2 is an enlarged view of a wafer mount
member;

Figure 3 is a diagram for explaining the formation

of a wafer mount groove;



of the groove wall surface of the wafer nount nenber
during imrersion in fluoric acid solution for a | ong
time; and Figure 7 is a graph showing the rate of
change in Rmax of the groove vwpll surface of the

waf er mount nenber during imersion in fluoric acid
solution for a long tinme. The Best Mde for Carrying

Qut the I nvention The present invention will be ,
descri b&dgureddt 4is a2 @rephr s8p¥ANTIt $heoFate: fechRpIEsin Ra
t her

of.. The present. inveniion, however,_is not
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E- 35A.d y om ACCRETECH (Tokyo Seinmitsu Co., Ltd.)).
Val.ues for particles were measured by a "nethod of
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in-liquid'particle countér”. Exanple 1 10 A solid rod
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di anond bl ade at a peripheral velocity of 800 m mn.
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of 6 M a groove width of 3.4 mMmm and a groove pitch
of IPrgy mmmeLthe grooved rod obtai ned was again ground
by usin%_a #1000 di anond bl ade with a side surface _
machi ni #dgairieokaride aofgr@rd7 shewiagd thepdatemofs ¢ghpage in Ra
machj ni.ng al | owance of 0.07 nm_as shown in Figure 3,
and¥ ithe (9IRS I'ad} BUripce R fdie (MR IRr fgnt member
trapsparent. Four wafer unt nembers wWith grpoves
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Figure 7 is a graph showing the rate of change in
Rmax of the groove wall surface of the wafer mount member

during immersion in fluoric acid solution for a long time.

The Best Mode for Carrying Out the Invention

The present invention will be described in detail
with respect to concrete examples thereof. The present
invention, however, is not limited to the examples.

The surface roughness in the examples and the like
described below is the value measured with a surface
roughness tester (HANDY SURF E-35A from ACCRETECH (Tokyo
Seimitsu Co., Ltd.)). Values for particles were measured
by a "method of counting particles increased in pure
water with an in-liquid particle counter”.

Example 1



mnmwere made in this way. The wafer nount nenbers were
cleaned with 5% fluoric acid aqueous solution for 10

m nutes and thereafter assenbled in a wafer port 1

shown in Figure 1 by being yeggeg to a quartz gl ass

top plate 4 and a base plate 57 Table 1 shows the

surface roughness of the grooved surface of the wafer
nmount nenber. The center-line average roughness (Ra)

and t heAcepnléd- Irode havdrgnandienghessof( Rénfn whst gsound by
groove bottom surface in_ Table 1 were val ues neasured
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imrersion in pure water for 5 m nutes (herejnafter
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minutes and thereafter assembled in a wafer port 1 shown
in Figure 1 by being welded to a quartz glass top plate 4
and a base plate 5. Table 1 shows the surface roughness
of the grooved surface of the wafer mount member. The
center-line average roughness (Ra) and the center-line
maximum roughness (Rmax) of the groove bottom surface in
Table 1 were values measured at arbitrary three points on
the bottom surface of the grooved portion of the wafer
mount member. Ra and Rmax of the groove wall surfaces
are values measured with respect to an end portion, a
central portion and a bottom portion of the grooved side
wall surfaces of the wafer mount member. As is apparent

from Table 1, the grooved surface of the wafer mount

member according to the present invention had a low



find that the grooved surface was as transparent as
the surrounding quartz glass portion w thout

whiti shness due to a grinding trace. Exanple 2 A
grooved wafer nount nenber witfggrooves having a
groove width of 3.55 mmand a pitch width of 3.6 mm
was nade by grinding a solid rod having a dianeter of
12 mfmm_with a #325 di anpnd bl ade at a peri phera
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size stability of the wafer nmount nenber with grooves
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groove wall surfaces were exam ned for Ra and Rmax :
whemnd hhenyafldirasmnitc maves weae iappdidsed durists the
fluoric acid  cleaning solution for 1 to 24 hours.
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are also indicated by  synbol O in Figures 4 to 7. .
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fluoric adid sol®ution ours, the wafer nount
find that the grooved surface was as transparent as the

surrounding quartz glass portion without whitishness due
to a grinding trace.
Example 2

A grooved wafer mount member with grooves having a
groove width of 3.55 mm and a pitch width of 3.6 mm was
made by grinding a solid rod having a diameter of 12 mm
with a #325 diamond blade at a peripheral velocity of 800
m/min. and at a feed rate of 100 mm/min., with a groove
depth of 6 mm, a groove width of 3.4 mm and a groove
pitch of 3.5 mm, again grounding the rod with a #1000
diamond blade, with a side surface machining allowance of
0.075 mm and a bottom surface machining allowance of 0.07
mm, and making the grooves transparent by fire finishing

with a gas burner, as was that in Example 1. To check



menber with grooves according to the present invention
had | ow Ra and Rmax change rates: Ra change rate of
about 10% and Rmax change rate of about 12% and
enabl ed performng heat treatggnt on silicon wafers
with stability. Conparative Exanple 1 A quartz gl ass
solid rod was ground as in Exanple 1 by using a #325

di anpnd bl ade at a peripheral velocit f 800 .m mn.
anc e S HaRid it @ ofthDNHAHIPURG meuber, Mt GRases

o G AEEN S D Elndid T Ve SIRRERE 4 axoove
i .

DL QWA Telhe | BIRARE o Pd Ml dplitSunen the

RMexa Al r tsarfty %ﬁ%ﬁ%é@cﬁrﬁéréﬁ apta nedidyferacid

mount 13 nenber. Al so, Table 2 shows val ues as a

r esglldardfng NRAISIE RSFR N010f1 PAY ta£ IsursiheTapnens ghows the
particles attached was large in each of standing

pr aoEessli gy ¢ ot h iag b e il 08 6,0 GiBiIsd N G reia I ¥wWWihditated by

Table 2. Further, the grooved surface was observed

Wi tdyribel €yein AFidmieshd goi NdstTakd d r3achosss dveragsy values

observed. This wafer nount menber was inmersed in 5%

f | ybktile 2REREQY dmithremiprints drorthe |anapve hotton @nd

24 hours, as was that in Exanple 2, thereby exam ning

t heI TRV ok 1V It Y ned |10 e RaRe MANTEr A% those

Rmex g§%4n [ rsjon in the sqlution. abl.e 3.sh

Eheht EAATRL L 1 hFASREER fatlor, A OF2RPE 1% Wpich the

i ndi cat ed by..symhol. * in Fiqur 4.t0,7. ;AS_LS

pREa RN v s, Ay - AT 1 3% 15RAPRRF e f TOM

of Tattﬁee V?faq{d 'ﬂ%ré@@e{o V"f",r eeJeEH g.ﬁ{ ytk@aéyseéj csjf”irﬂxgersion
in fluoric acid solution for 24 hours, the wafer mount
member with grooves according to the present invention
had low Ra and Rmax change rates: Ra change rate of
about 10% and Rmax change rate of about 12%, and enabled
performing heat treatment on silicon wafers with
stability.
Comparative Example 1

A quartz glass solid rod was ground as in Example 1

by using a #325 diamond blade at a peripheral velocity of
800 m/min. and at a feed rate of 100 mm/min. with a
groove depth of 6 mm, a groove width of 3.4 mm and a
groove pitch of 3.5 mm, cleaned with fluoric acid and had
the grooved surface made transparent by using a gas

burner, as was that in Example 1. Table 1 shows Ra and

Rmax of the grooved surface of the obtained wafer mount



imrersion in the fluoric acid cleaning solution for a
long tine. The change rate exceeded 50% and hi ndrance
to heat treatnment on silicon wafers was caused. - 14
- (Table 1] Processing PositjiopsExanple 1 Conparative
Exanple 1 Ra (ju rn) Rmax ( Ra ( mMm Rmx (JI m 1
0.26 2.12 0.26 2.12 G oove 2 0.18 1.70 0.18 1.70
bottom surface 3 0.30 2,42 0.30 2.42 Ginding Average
0. Z?“E’EU% 0 ééoz 68bLlgi £nshays EA4UBSr Fofd 5?%% %

0. 32 t QG t | 0,30.3.54 0.30
@f—'a-mq AL PR TG ER o TRE, BRpuRE Of B3r 525R0s

gr| n(}%r%%fj g %mi%q:f% ?E“oovcéc%z%g)E %fél%cgé‘%lg%on%sszmg and

bOtat_;ﬂﬂ'.‘l%aQ:'l% brdfees¥ily,SWd atwhl Q30 TAvAlAage OF\lgther,
rindst one End portion 0.12 1.04 after grinding

G anee deonedl%&f%QeO%ssmnm;x\wa wBaH @Red A whitish

surface portion 0.14 1.12 Average 0.12 0.99 0. 04

0. Zihdstched&race was thereby observed. This wafer mount
member was immersed in 5% fluoric acid cleaning solution
for a long time: 1 to 24 hours, as was that in Example 2,
thereby examining the groove bottom and groove wall
surfaces for Ra and Rmax during immersion in the solution.
Table 3 shows the results of this examination, which are
also indicated by symbol [l in Figures 4 to 7. As is
apparent from Table 3 and Figures 4 to 7, Ra and Rmax of
the wafer mount membér were largely changed during
immersion in the fluoric acid cleaning solution for a

long time. The change rate exceeded 50% and hindrance to

heat treatment on silicon wafers was caused.



G oove 2 0.04 0.94 0.18 1.70 bottom 3 0.08 124 0. 14
0.90 surface Average 0.05 0.80 0.15 1.36 Fire
finishing End portion 0.06 0.34 0.46 3.88 G oove
Central 0.06 0.46 0.40 2.98 | _Bportion ottom
surface rtion 0.10 1.00 0.38 3.70 Average 0.07 0.60
0.41 3.52 1 0.04 0.20 0.10 1.46 G oove bottom 2 0.04
0.36 0.26 2.76 surface 3 0.06 0.96 0.18 1.44 Average
0. 0BrakI® 1. 18 1.89 5% HF processing End portion 0.06

0567024723 G oove CEMT A U Uahlpe® U- 2212 Ch uaweEmmmhl
wal Propessingt | on|t om Pesitichace r ik)alb‘kﬁ!)lz & TORE( Rmax (z m)
Auspor oo 0O 00O \r‘—l f\’)’)'] [aYa K ) [l
e ayc—os \vAv N 7 T oK l.L JIT 1 Ilg;zgl I f.,[JZJVU, z%llu 2.12
Rmax i|n dlawo1qhg5k arp—vaHes1S—rrautes—atter
504 i *‘4, "0l 70 0,18 170
ofl yoric aC|dma&pc ssing, 15 d—F RA—i =
fire flini shing sartize vial ek 10| i P es | aft4% odp 1030 icl 2
acid pr ho. [ TalAvempe part P2fe ;|- >QR0H= . >@263 2.08
20. 5j unwia,l#%_m 2t 2. [Gind pertione|  0.32 3.36 0.32 3.38
grindstone | ... | Central 0.30 3.54 0.30 3.54
wall pOl'thll
surface | Dottom 0.32 3.86 0.32 3.86
portion
Diamond Average 0.31 3.59 0.31 3.5
grinding 1 0.16 1.18
Groove
Grinding | pogons 2 0.12 1.06
with surface 3 0.12 126
#1000 | Average 0.13 1.17
grindstone End portion 0.12 1.04
after Central
grinding | Groove rtion 0.10 0.80
shown wall g‘(’mom
above surface portion 0.14 1.12
Average 0.12 0.99
1 0.04 022 0.14 1.48
s;°°"° 2 0.04 0.94 0.18 1.70
- 3 0.08 124 0.14 090
Average 0.05 0.80 0.15 1.36
Fire finishing End portion 0.06 034 0.46 3.88
Groove | Centmal 0.06 0.46 0.40 298
wall portion
surface | Dottom 0.10 1.00 038 370
portion
Average 0.07 0.60 0.41 3.52
1 0.04 020 0.10 1.46
S::;ve 2 0.04 0.36 0.26 2.76
Srface 3 0.06 096 0.18 144
Average 0.05 0.51 0.18 1.89
5% HF processmg End portion 0.06 0.56 0.24 232
Groove | Cenuml 0.08 0.66 022 2.10
wall portion
surface | DBotiom 0.12 0.80 0.20 1.54
portion
Average 0.09 0.67 022 1.99

In table 1 above, Ra and Rmax in diamond grinding

are values 8 minutes after 5% fluoric acid processing,




Exanple 1 1.1x103 5.1x102 8.7x10 2. Ox10 0 St andi ng
processing Conparative 2.1x10" 7.8x103 1.3x103 2. 7x102
5.3x10 Exanple 1 Exanple 1 6.2x105 2.0x105 3.2x104
5.3x103 1.3x103 Application_pjgcessing Conparative
2.2x10' 1.1x10' 2.3x105 4. Ox105"8. 7x104 Exanple 1
[ Tabl e 3] Exanple 2 Cbnparat|ve ProceSS|ng Exanple 1
tlne h P03|t|on Ra (gm (pm Rmax (pm (g}
iRy i (518 @%%@n%%ﬁﬁf"éé@e@&& inutes
SI defO Ogs%éi 0.19 7.5 surface Groove bottom 0. 05
0. &En HoLi G G é’r@‘:&o?\r"e”’sq ‘de 0.15 3.68 0.31
5.00 surface Groove bottom0.05 1.99 0.21 2.36 3
surface Goove side 0.11 1.37 0.42 5.87 surface
G oo, thglom 0.08 0.98 0.14 2.21 6 surface Goove
side 0.05 39 0.43 5 .97 surface

zi‘:zmle 20.2pm [ 20.3um [ 20.5pum | 21.0pm | 22.0pum
_ Example 1 |1.1x10° |5.1x10° [8.7x10 [2.0x10 0
Standing C P
rocessin omparative ‘ 3 3 ?
p g Example 1 2.1x10° | 7.8x10 1.3x10 2.7x10 5.3x10
o Example 1 |6.2x10° {2.0x10° [3.2x10* |{5.3x10° {1.3x10°
Application c i
rocessin omparative 7 7 s 3 !
p g Example 1 2.2x10 1.1x10 2.3x10 4.0x10 8.7x10
[Table 3]
Comparative
Processing Positi Example 2 Example 1
time (h) osition N Rmax Ra (pm) Rmax
Groove bottom 0.05 1.05 0.49 2.59
0 surface
Groove side 0.09 2.51 0.19 7.59
surface
Groove bottom 0.05 0.81 0.15 1.91
1 surface
Groove side 0.15 3.68 0.31 5.00
surface
Groove bottom 0.05 1.99 0.21 2.36
3 surface
Groove side 0.11 1.37 0.42 5.87
surface
Groove bottom 0.08 0.98 0.14 2.21
6 surface .
Groove side 0.05 1.39 0.43 5.97
surface
Groove bottom 0.07 1.14 0.16 2.62
12 surfacg :
Groove side 0.08 2.31 0.69 11.60
surface
Groove bottom 0.05 0.87 0.20 2.46
24 surfac?
Groove side 0.10 2.25 - 2.30 24.06
surface

Industrial Applicability




Groove bottom0.07 1.14 0.16 2.62 12 surface G oove
side 0.08 2.31 0.69 11.60 surface G oove-bottom 0. 05
0.87 0.20 2.46 24 surface G oove side 0.10 2.25 2.30
24.06 surface Industrial Appljgability - 16 The
quartz glass tool for silicon wafer heat treatnent
according to the present invention is capable of

mai ntai ni ng a hi gh degree of cl eanness over _a Iong

term wi LREUAVESREaRLAZSI RGOLi EPEoR1NAreRs WRfeR hedt
particles, . and is,useful .in heat treatnent .on a

hi SR T ARGRF A0 B0 TR P SRR VU, difaRpabLe
in [f:f usi.qn g 7 - I I
oSt Mt Bndty dedred deRacnnded ek B A%

Ve &l: %mmnﬂm&i% Q&S WHAASE vfiQ:rH“i%IQ\icles,

grindi ng, rized 1n tthhat the entire groove

SUrdrat § Pfuddr Vel h B ir SRIMRETE ich 4 A Giftedild@ ed
surface roughness of the grooved surface 1s 0.03 to

0. 3emiidomRidtIr |deial dwe gy ircilginies si | Ra)di fhubi®n? step.
to 3.0 min maxi nrum roughness (Rrax); and the rates

of change in the center |ine average roughness (Ra)

and the maxi mum roughness (Rmax) after etching with a

5% hydrogen fl uoride aqueous solution for 24 hours

are 50%



or less. 2. A process for producing a quartz gl ass
tool for silicon wafer heat treatnment, characterized
by roughly grinding a wafer nount nmenber with a
coarse di anond bl ade having-ajpacticle size of #250
to 350, performng regrinding the wafer nount nenber
with a fine dianond blade having a particle size of
#600 to 2000, and fire finigﬂ% a groove inner
portion so that the entire i nner portion

T R o B e
aC iR d it ferC RYAG Senbetk bR rooved
ining allowance 1n regrinding 1s 1In a ran from

Q(gﬁﬂﬂédé:EdFﬁed by grinding, characterized in that the
entire grooved surface of the wafer mount member is
transparent; the surface roughness of the grooved surface
is 0.03 to 0.3 pum in center-line average roughness (Ra)
and 0.2 to 3.0 pm in maximum roughness (Rmax); and the
rates of change in the center line average roughness (Ra)
and the maximum roughness (Rmax) after etching with a 5%
hydrogen fluoride aqueous solution for 24 hours are 50%
or less.
2. A process for producing a quartz glass tool for
silicon wafer heat treatment, characterized by roughly
grinding a wafer mount member with a coarse diamond blade
having a particle size of #250 to 350, performing
regrinding the wafer mount member with a fine diamond
blade having a particle size of #600 to 2000, and fire
finishing a groove inner portion so that the entire
groove inner portion becomes transparent.
3. The process for producing a quartz glass tool for
silicon wafer heat treatmenﬁ according to claim 2,

characterized in that a machining allowance in regrinding

is in a range from 0.06 to 0.1 mm.



