a - 1 - DESCRIPTION QUARTZ GLASS TOOL FOR HEAT
TREATMENT OF Sl LI CON WAFER AND PROCESS FOR PRODUCI NG
THE SAME Technical Field The present invention rel ates
to a tool for silicon waferiheat treatnment having a
transparent grooved surface and a process for
produci ng the tool. Mire particularly, the present
invention relates to a I s tool for silicon
waf er heat treatnment ha&ﬁgﬁkigg&§ﬁgrooved surface of
a wafer nmount nenber provided in the quartz gl ass
tool, a transparent grooved surface with a reduced
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havi ng conparatively high heat resistance and high

purity have been used for transporting silicon wafers
and holding silicon wafers in heating furnaces. An
BEannlieadf FsudH quartz glass tools is a tool for use

in a vertical furnace, such as shown in Figure 1, in
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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 silicon wafer is

contaminated, and to a process for producing the tool.

Background Art

Quartz glass tools having comparatively high heat
resistance and high purity have been used for
transporting silicon wafers and holding silicon wafers in
heating furnaces. BAn 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 members 2 having
grooved portions 3 are welded toc 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



however, there is a problemthat since quartz glass is
a brittle material, m nute concaves and convexes and
m crocracks are generated in the worked surface to
cause dammge to a silicon-wafer, or various
transition nmetal elenent foreign matters derived from
a bonding nmaterial on the diannnd bl ade are attached
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conpletely cleaned; various transition netal elenent
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with the result that the grooved surface is not
completely cleaned; various transition metal element
foreign matters remain to cause contaminations on silicon
wafers. With further etching with a fluoric 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.

In 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 have been developed, so that the
desired purity with respect to silicon wafers cannot be
ensured as long as the above-described quartz glass tocl
is used. Therefore a method of finishing by heat-

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



3 of 5 to 45 degrees from above the grooves (patent
docunent 1), a nethod of polishing a groove surface
with a polishing brush (patent docunment 2) and the
| i ke have been proposed. W gh-the nethod in patent
docunent 1, however, remaining of the trace of a
grindstone in the grooved surface and attachnent of
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particles of a foreign matter, glass dust or the |ike
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problem such as a silicon wafer contamination problem due
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-Open 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 irregularities based on minute concaves and
convexes or opening of microcracks or particles of

various transition metal element foreign matters




. - 4 generated froma dianond bl ade or the |ike,
capabl e of maintaining a high degree of cleanness
. during use for a long tine, having finer concaves and
convexes in a grooved surfage-of a wafer nount nenber
ground with a dianond bl ade and having a reduced
change in size even during cleaning with fluoric acid
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above-descri bed quartz glass tool can be easily
ponodoged leypngnigndiindy tfeorpar tticdml tcarbédegrodubadchesf Hyhe
waf er nount nenber of the quartz glass tool with a
takApgd theageooved soafese paanisplageditze seddding the
grinding the grooved portion with a dianond bl ade of
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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 gquartz glass tool for silicon wafer heat
treatment having a transparent grooved surface, free from
attachment of particles of glass dust due to ccllapse of

acute irregqularities based on minute concaves and

convexes or opening of microcracks or particles of a




5 transition netal elenent foreign matter due to a
di anond bl ade or the |ike, having a reduced change in
size even during cleaning with fluoric acid and
capabl e of maintaining a high-degree of cleanness
during use for a long tine. Another object of the
present invention is to provide a process for
roduci ng the, above-descri.bhed. guar l ass tool. The
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characCterized in that the entire grooved surface of
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roughness of the grooved surface is 0.03 to 0.3 gmin

tenyetikéne average roughness (Ra) and 0.2 to 3.0 m
i n maxi mum roughness (Rmax); and the rates of change
i n tFewcErerobjecte af etlagepresgimessveéiajomnilst be
maxi mum r oughness (Rmax) after etching with a 5%
pydvbdenaf puocede Aquepuedusdndt £be fAbeve4drsgribgde
50% or | ess, and_to a process for producing the
duartz giass £868L: The wafer nount nmenber provided in
t he artz glass ,tool for silicon wafer
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member having a grooved surface formed 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 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 pm in center-line average roughness (Ra} and 0.2 to



6 3.0 min maxi mum roughness (Rmax) and the rates of
change in the center |line average roughness (Ra) and
the rmaxi mum roughness (Rmax) after etching with a 5%
hydrogen fluoride aqueous s@ ution for 24 hours are
50% or | ess. Because of having this grooved surface,
the quartz glass tool for silicon wafer heat
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make ” l'ong-time stable use 1npossible. e rates of
®RaNge reluced change in size even during cleaning with
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 pum. If the center-line average roughness
exceeds 0.3 pm, minute concaves and convexes oOr
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 sclution 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



7 the center |ine average roughness (Ra) and the

maxi mum roughness (Rmax) are the ratios of the
changes in the center |ine average roughness (Ra) and
t he maxi mum roughness (Rmax)7 o0 the origi nal val ues
of the center |ine average roughness (Ra) and the

maxi mum r oughness (Rmax) at each of tinme periods from
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or a particle size of #250 to 350, wth a groove
hidehatdyagé Botighhess) (Rapi aoH thg ohxImum réughmess

a groove depth of 4.5 to 10 nm again grinding the
WBmepi eat ebch afdtamengebliade ftom Onmtbl 2dahpugiseduring
size or a particle size of #600 to 2000, with a
wateRnthg wafeswaneatomepbes is ommexsedcisafhgg Sthe
morkgiece with, fluoric acid_after grinding, and
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coarse particle 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 grcoved surface
becomes transparent. This wafer mount member is
incorporated in the assembly of the gquartz 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,




8 a resin-bond-type dianond bl ade or a
vitrified-bond-type dianond blade. As the di anond

bl ade used in regrinding, the above-nentioned di anond
bl ade having a fine particl-eg size of #600 to 2000 is
used. More preferably, a dianond blade obtained by
pul veri zi ng netal -bonded di anond and sintering the

I i zed_di d w.th i,n bond. _The. I
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or opening of mcrocracks or particles of a

Bhaesbl geonetal 2el0eneRt ulsekel JNoFBt beEfd¥Ebl 9, @a diamond
di anond blade or the |ike, has a reduced change in
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be used for a long tinme. This quartz glass tool can
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di anond bl ade of a coarse particle size, again

per f oFhenguartadghgsai thod @pansadicbhawafer hestal
particle size, and performng fire finishing on the
§reetagnsuprgeedipg ép bhscprgsent dnvieRd ipmpdisndgree from
Fi%ure 1 is a perspective view of a quartz glass_ too
poragemens gty eagitdgtesurtagdass gmsg slues ton i lamped of
view of. a wafer ,mount . nmenper; Figure 3 is_a diagyam
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bogvexes 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 Drawian

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;



Figure 4 is a graph showing the rate of change in Ra
of the groove bottom surface of the wafer nount nenber
during imrersion in fluoric acid solution for a |ong
time; Figure 5 is a graph shewi-ng the rate of change
in Rmax of the groove bottom surface of the wafer
mount nmenber during imrersion in fluoric acid
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groové wall surface of the wafer nount nenber during
tRmersion in fluoric acid solution for a long tine.
The Best Mbde for Carrying Qut the Invention The
pr eseRigupgedt i snawgkhphesHoewsthgbetei Badet aifl changle in
respect to concrete exanples thereof. The present
Rmagnbifothehgwewvee, biot toot sharfiaiced dfo tihee wexfap mesaint
The surface roughness in the exanples and the |ike
- penbeirby riakovmne rsieny dnud lveasyr @¢ i tselatsiant fog a
roughness tester (HANDY SURF E- 35A from ACCRETECH
LebRySimSéi nitsu Co., Ltd.)). Values for partlcles
wer e peasure by a nethod of counting particles
i ncr eS8 e ph?ea @RERP RPPHiBH FhengGFdo aFtpRgg in Ra
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during immersion in fluoric acid solution for a long

time; and
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 wvalue 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



usi ng a #325 di anond bl ade at a peripheral velocity of
800 mMmn. and at a feed rate of 100 mMmimn. with a.
groove depth of 6 nm a groove width of 3.4 mmand a
groove pitch of 3.5 nm The ggooved rod obtained was
agai n ground by using a #1000 di anond bl ade with a
side surface machining allowance of 0.075 mm and a
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assenbled”in a wafer port 1 showmn 1In Figure 1
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plate 5. Table 1 shows the surface roughness of the

gyadveqdrounbads efsinle anvdlen onaiamomriitdadelhEth a side
center-line average roughness (Ra) and the center-1line
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in Table 1 were val ues neasured at arbitrary three
guirfaseomachiaingt admhosanicec @ fof0 .t0e mgy, 0 @se dshwmrt iion

of the wafer nount nenber. Ra and Rmax of the groove
WABLISUBE a @@51 fire~finiehedesddhe@ Wash bughHegettq deamade
end portion, central portion and a bottom portion
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cleaned with 5% fluoric acid aqueous solution for 10
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



no generation of particles such as glass dust due to
col | apse of m nute concaves and convexes or

m crocracks was observed. Further, particles were
nmeasured when the wafer noupf penber was set standing
in pure water for 5 mnutes (hereinafter referred to
as standing processing) and when ultrasonic waves
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with grooves having a groove width of 3.55 mmand a
pinakew dhlerefindfhermrefer reade cbysyrstatiding maldebssing)
rod having a dianeter of 12 mm wth a #325 di anond
bhddwhen alperisphdcawavelsoeiery aprdded wurimg d&i at a
feed rate of 100 mimn., with a groove depth of 6
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agai n grounding the rod wwth a #1000 _di anpnd
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ﬁﬁggﬁéfw EﬁeghQ%%%%d surface was observed with the eye to
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



under fluoric acid cleaning, the groove bottom and
groove wall surfaces were exam ned for Ra and Rmax
when the wafer nmount nenber was inmmersed in 5%
fluoric acid cleaning soldti®dn-for 1 to 24 hours.
Table 3 shows the results of this exam nation, which
are also indicated by synbol Oin Figures 4 to 7.

g@QEes%aﬁgQﬁ%ya%%r%%%b%%E%§Smo ﬁﬁqﬂéﬁﬂg¥ﬂﬁﬂfﬁt Sives

points on t roove bottom an groove wa aces

qRasy ¢dubkikh %c%ﬁ”%l'é%&%f a%h‘eh %ﬁ%owﬂeﬂ ré:l
Figures 4 to 7 are graphs |n correspon

valluesuara celsotieed. e&%\m&e@pwrema farRMRmE3D hih ek acnﬂa
Figures 4 to 7, even in the case of inmmersion in
fhiieti moanitd meabeti eask Anma4 sealns, She Mafrdic EuL
menber with grooves according to the present invention
hadahdwgRaocdnd iBmfochdnge Rdt éourEa clabje Basthowbt the
about 10% and Rmax change rate of about 12% . and
sREbILEE ofethdsniexgrivat ioneawhdrh enwesialiscordngifaerted by
wth stability. Conparative Exanple 1 A quartz gl ass
sybalr &Y J«Na§:<§mnﬁ$d 444 7 -ExInple B sbpwssiavgrage3¥slues
di, nd bl ade at peri pher al veIOC|ty of 800 m m n.

4 §haf CaDPEEd tPatBTEF DOGTHH GPn LA rogveyasseny

FO%V?W%F@& E&Ve“ﬁd%“%aﬁﬁlﬁgﬁ%ma; g inaR, & Ehose
IhPEXEHpTY 130 rIBEPeD  RIEE0 cAhe "4riPhOT18, BRTcn, tag,
Bgﬁfeg ohagnQrQQY%@ssﬁE%aggFgE Whe ﬂgtﬁbngggﬁ@EﬁE from

nount nmenber. Al so 5%howg val u
rgBukt 30hnd Figures 4 to 7, even in the case of immersion

r?roove

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



measurenent of particles. The anmount of particles
attached was |arge in each of standing processing and
appl i cation processing, as shown in Table 2. Further,
the grooved surface was obseryed with the eye. A
whitish grindstone trace was thereby observed. This
waf er nmount nenber was inmrersed in 5% fluoric acid
cl eani ng lutign -for a long time; 1 to 24 hours, as
MEIPERar RhSSxahaPde2? SPREPekyLHSaNFI AgTERBLYr Bhve
ar, I sur e a
R SRR L Tl e
%%%aur%%dofwatsh % rgeaTinNALIceN 'of‘M%'t%l?'xcﬂrn%a ggﬂo%éésfi%gc ArRf

y synbol A~ in Fi'gures 4 to 7. As IS arent from

4pbliecatane Drodessihg,0as shwiNdiRMem1&f 2.t heuwaher,

mount nenber were |argely changed during imrersion in

the blruefied atirdaclecaiaisn@bse@ritedddwiftdy the ledfkg t AMRhitish
The change rate exceeded 50% and hi ndrance to heat
treatstoneon raicel ears Wwhiceebwabseavsell. Thid waf€zbimeunt
1] Processing Position Exanple 1 Conparative Exanple 1
RempgrrpaRmaamersed Ra ¢F MHluRrrkix @cig cleanirg zolution
0.26 2.12 G oove 2 0.18 1.70 0.18 1.70 bottom surface
$og. 30 longp tdmep 21430 &4 heUXG ARS g8 Ched Anpdxpmpple 2,
2,08 with#325 End portion 0.32 3.36 0.32 3.38
LPERESYoREAT GG EBSt GAICAVED P tems Angl Sy opvisy wald) |

Eg%%gggs for Ra and Rmax during immersion in the solution.

Table 3 shows the results of this examination, which are
also indicated by symbol [J 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 scolution for a
long time. The change rate exceeded 50% and hindrance to

heat treatment on silicon wafers was caused.



-

surface ion 0.32 3.86 0.32 3.86 port D anond Average
0.31 3.59 0.31 3.59 grinding 1 0.16 1.18 G oove 2

0.12 1.06 Ginding bottomwith surface 3 0.12 1.26
#1000 Average 0.13 1.17 ogripglstone End portion 0.12
1.04 after grinding Goove Cr 0.10 0.80 pon shown

wal |

4igs §

Bott om above surface portion 0.14 1.12 Average
10.04 0.22 0.14 1.48 Goove 2 0.04 0.94

bottom surface 3 0.08 1.24 0.14 0.90

Aver% e 0.05 0.80Q 0015 1.36 FI rExamplei Shi ng | ErGmparative Example 1
poPEFEBE 0. 06 0. 3X°Y6 3. B RMe | Rk (A U- ngmfm Rmax (2 m)
g 4972, 98 Wl T BROTTIO Of ¥ Offhg SUITaCE0 I TER U P a1z
Vver v . UH ] . .
146 G oovl bt (4-0-236—0L 2603 761 bt om dr-fiste gl 170
0 06 0 96 O vefage 4a__ 3 0.50 2427 77 030 2.42
Gr.inding ' " | Average 0.25 2.08 026 2.08
with #3725 End portion 0.32 3.36 0.32 3.38
grindstone | G 0., | Central 0.30 3.54 0.30 3.54
wall g°’t§'°“
otom
surface ion 0.32 3.86 0.32 3.86
- Diamond Average 0.31 3.59 0.31 3.59
grinding 1 0.16 1.18
Grinding | pooore 2 0.12 1.06
with surface 3 0.12 1.26
#1000 Average 0.13 1,17
gfma‘fitsmﬂe End portion 0.12 1.04
er
grinding | Groove | Comrel 0.10 0.80
shown wall g‘:) Trom
above surface ion 0.14 1.12
Average 0.12 0.99
1 0.04 0.22 0.14 1.48
STOZ';‘,: 2 0.04 0.94 0.18 1.70
surface 3 0.08 124 0.14 0.90
Average 0.05 0.80 0.15 1.36
Fire finishing End portion 0.06 0.34 0.46 3.88
Groove Central 0.06 0.46 0.40 2.98
wall gz‘tm
om .
surface portion 0.10 1.00 0.38 3.70
Average 0.07 0.60 0.41 3.52
o i 0.04 020 0.10 1.46
roove
botton 2 0.04 0.36 0.26 2.76
surface 3 0.06 0.96 0.18 1.44
Average 0.05 0.51 0.18 1.89
5% HF processing End pOl'tiOll 0.06 0.56 0.24 232
Groove | Ceatral 0.08 0.66 022 2,10
wall portion
surface | Dottom 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,




*+  Average 0.05 0.51 0.18 1.89 5% HF processing End
portion 0.06 0.56 0.24 2.32 G oove Central 0.08 0.66
. 0.22 2.10 wall Bportion ottom surface 0.12 0.80 0.20
1.54 portion Average 0.09-0167-0.22 1.99 In table 1
above, Ra and Rmax in dianond grinding are values 8
mnutes after 5% fluoric acid processing, 15 and Ra

R e s SR ey s
%95%%3fé?“fﬁagg‘gﬂﬁx?’?C’f%Bf%os' rocessing. T

Conparative 2 1x10 7.8x103 1.3x103 2.7x102 5.3x10
Exanpl e 1 Application Exanple 1 6.2x105 2. 0x105
@Tgxla 2%. 3x103 1.3x103 processing Conparative

2-2x101 1. 1x107 2 3105 4. 0x105 8 7x104 Exanple 1
medﬁﬁﬁﬁezgm%M@$3 of sS4 @1220
fime (h)SP&Sition RA-(n) A (t)%n?l\/b "m
Stangl%rloove bextopl®. D5 [L1085x 349 52..15:902 8.'7><10 2.0x10 0
Comparative -
rocessin 4 3 3 2
P g Example 1 2.1x10 7.8x10 1.3x10 2.7x10 5.3x10
5 5 q 3 3
Application ixamplet} 6.2x10 2.0x10 3.2x10 5.3x10 1.3x10
rocessin omparatcive 7 7 5 5 a
P g Example 1 2.2x10 1.1x10 2.3x10 4.0x10 8.7x10
[Table 3]
Comparative
Processing Position Example 2 Example 1
time (h) Rmax Rmax
Ra (um) (pm) Ra (um) ()
Groove bottom
. surface 0.05 1.05 0.49 2.59
Groove side
surface 0.09 2.51 0.19 7.59
Groove bottom
. surface 0.05 0.81 0.15 1.91
Groove side 0.15 3.68 0.31 5.00
surface
Groove bottom
5 surface 0.05 1.99 0.21 2.36
Groove side
surface 0.11 1.37 0.42 5.87
Groove bottom
; surface 0.08 _ 0.98 0.14 2.21
Groove side
surface 0.05 1.39 0.43 5.97
Groove bottom
12 surface 0.07 1.14 0.16 2.62
Groove side 0.08 2.31 0.69 11.60
surface
Grocve bottom
9 surface 0.05 0D.87 0.20 2.46
Groove side ‘
surface 0.10 2.25 2.30 24.06

Industrial Applicability




O surface G oove side 0.09 2.51 0.19 7.59 surface
Groove bottom 0.05 0.81 0.15 1.91 1 surface G oove
side 0.15 3.68 0.31 5.00 surface G oove bottom 0. 05
1.99 0.21 2.36 3 surface G pepve side 0.11 1.37 0.42
5.87 surface Groove bottom0.08 0.98 0.14 2.21 6
surface Groove side 0.05 1.39 0.43 5.97 surface

G ooy, o] . 1 1 . . S e ove
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to the present invention’is capable of maintaining a

begh degheatotoataminatingveilackngafers with particles,

and is useful in heat treatment on a highly integrated

semiconductor device, particularly in a diffusion step.




termw thout contam nating silicon wafers wth
particles, and is useful in heat treatnent on a
highly integrated semni conductor device, particularly
in adiffusion step. 17 - CL&M5 1. A quartz gl ass
tool for silicon wafer heat treatnent provided with a
waf er nount nenber having a grooved surface forned by
gri ndi ng, characterized |q:£ﬁﬁ% the entire grooved
surface of the wafer nount is transparent; the

§Uffa& ﬁQPQQngﬁéfgftégf 9590¥§915 ﬁfagf?ﬁa§egtog %gﬁment

3 pmin cent I ne average roughness

b@oelaean WRtRBN FHPCROHGNARS hehBEBX havahd tah%roro%%\s
of change in the center |ine average roughness (

sudfhbe maxmaunbyog@hnaaﬁgcR&héka@&haﬁz%aphmn&nmﬂItﬁ@
5% hydrogen fluoride aqueous solution for 24 hours

antib8%groovedssurZacA pfotaes whderp dnti hembequdrst z
glass tool for silicon wafer heat treatnent,
thanapagenzedthyg soudbey rgughdiess @fwadher gnowved surface
menber with a coarse di anond bl ade having a particle
$pzB8.0B #250.80u850n penternilipe megriage mgupheesal gRa)
mount nenber with a fine dianond blade having a
ﬁaﬁtpe?et§i%eOoﬂm#GOOmﬁﬁlmGGOroaﬁénﬁﬁﬁe(Rmaﬂﬂshﬁwg &he
ortion so that the enti roove i nner

PP EFoRhERBRES LPaibpaPEAE s ] PRe 33F5a88s TAUENNGSS (Ra)
BOACRE R U S EBEeL sl ot BERMIRF AR o
n]g%gGQ?geggggﬁﬁgﬁebﬂsrgg&h%ﬁ'ﬂgfo&SZth%ur%n%%e 50%
or less.
2. A process for producing a quartz glass tool for
silicon wafer heat treatment, characterized by rocughly
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 treatment according to claim 2,
characterized in that a machining allowance in regrinding

is in a range from 0.06 to 0.1 mm.




