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TRANSLAT | ON DESCRI PTI ON 1.

Title of the I nvention 5 | NSTRUVENTS AND WEARABLE
ARTI GLES USED | N CLEAN ROOM 2. Technical Field
10 The present invention relates to instrunents and
wearable articles, used in a clean roomin the field
: 1

TRANSLATION

DESCRIPTION

1. Title of the Invention

INSTRUMENTS AND WEARABLE ARTICLES
USED IN CLEAN ROOM

2. Technical Field
10 The present invention relates to instruments and
wearable articles, used in a clean room in the field
of manufacturing semiconductor devices, and more
specifically to a wafer carrier (cassette), a standard
mechanical interface POD (to be abbreviated as SMIF POD
15 hereinafter), a wafer box, a wafer basket, and wafer
handling jigs, which are used for handling semicon-
ductor wafers in a clean room, and clean room shoes
which are worn by an operator in a clean room.
3. Background Art
20 Recently, as the degree of integration of semicon-
ductor device increases, the width of a liné of its
circuit pattern is presently in a deep sub-micron.
In the case where a circuit pattern of a line:width of
a deep sub-micron, the internal atmosphere of the clean
25 room must be controlled to a cleanness of a high level.
Under these circumstances, the problem of organic
materials adsorbed to the surface of a wafer is
recently focused, in addition to the conventional
problem that particle-like dust adheres to the surface

30 of a wafer (for example, "Gaseous Contaminants and



of manufacturing sem conductor devices, and nore specifically to a
waf er; carrier (cassette), a standard mechani cal interface POD (to
be abbreviated as SMF PCD 15 hereinafter), a wafer box, a wafer
basket, and wafer handling jigs, which are used for handling

sem con- ductor wafers in a clean room and clean room shoes

whi ch are worn by an operator in a clean rodm 3. Background Art

20 Recently, as the degree of integration of sem con-

duct er device increases, the width of a line of its circuit pattern
is presently in a deep sub-m cron. In the case where a circuit
pattern of a |inBr@feghh Bituation ofy Guupyeninafsurss Taken moer nal

at nrosphere of the_clean - 25 room nust be controlled to a cleanness of a
hi gh | evel . Eliminate It" by Fujii, Air Cleaning Vol. 32, No. 3,

P43 (1994), Japan Society of Air Cleaning).
The inventors of the present invention conducted

5 intensive studies on any factors which could give rise

to a source of organic material in a clean room.

The result indicated that aliphatic hydrocafbons,

organic carboxylic acid esters, phenols, oxides of

these materials and amines are generated in very small
10 ammount, from resin-made instruments such as wafer

carriers and SMIF POD.

Further, according to other studies carried out
by the same inventors, it.was found that organic
carboxylic acid esters, phenols and oxides of these

15 materials are generated in very small amount f;om the
sole (made of resin) of a conventional clean room shoe,
as a so-called out-gas.

These organic materials are adsorbed to the
surfaces of wafers eventually via air streams in the

20 clean room, causing a variety of bad effects in the
formation of a circuit pattern. For example, in the
case where a gate oxide film is formed on the surface
of a wafer while some organic materials are adsorbed on
the surface of the wafer, the start of the growth of

25 the film is delayed, the sheet resistance value of the
film is decreased, and the surface of the film becomes

rough in projections and recesses.
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Under these circunstances, the problem of organic materials

adsorbed to the surface of a wafer is recently focused, in addition
to the conventi onal probl emthat particle-like dust adheres to the
surface 30 of a wafer (for exanple, "Gaseous Contami nants and

2 Present Situation of Counter-neasures Taken to Elimnate

It" by Fujii, Air Ceaning Vol. 32, No. 3, 3

4, Disclosure of Invention

The object of the present invention is to provide
instruments and wearable articles, which can suppress
the generation of organic materials as much as possible,

5 when they are used in a clean room.

The inventors of the present invention egamined
organic materials in the atmosphere in the step of
manufacturing a semiconductor device, and obtained the
results shown in FIG. 1lA. Further, they examined

10 organic materials adhered to a semiconductor wafer
during the step of manufacturing a semiconductor device,
and obtained the results shown in FIG. 1B. When these
results were taken as a whole, it was found that the
detected organic materials were contained in the

15 ordinary additives (lubricant, plasticizer, anti-
oxidizing agent, antistatic agent) added to resin
materials which constitute the instruments for handling
substrates, such as wafer cassettes and SMIF PbD;

The organic materials generated from fhese

20 instruments are components contained in the-lgbricaht,
plasticizer, anti-oxidizing agent, antistatic agené,
etc. which are added to the resin base. They-are made
of relatively light molecules, and consequeﬁtiy they
easily evaporate from the resin base during the use, as

25 an out gas. Specifically, the aliphatic hydrocarbons
are generated from the lubricant added to enhance the

moldability, the organic carboxylic acid esters are



P43 (1994), Japan Society of Air d eaning). The inventors of
t ie present invention conducted 5 I ntensi ve studies on any factors
whi ch-coul d give rise to a source of organic material in a clean
room The result indicated that aliphatic hydrocarbons,
organi c carboxylic acid esters, phenols, oxides of these materials
and am nes are generated in very snmall 10 4 anount, fromresin-nmade
i nstrunments such as wafer carriers and SM F PCD.
Further, according to other studies carried out by the sane
I nventors, it was found that organic carboxylic acid esters,
phenol s and oxi deEmHratesdroib the patstialsear addedetateaintairershesmal |
amount fromthe '
material properties, the phenols and oxides thereof
are generated from the anti-oxidizing agent added to
prevent the deterioration due to oxidization, which
5 would occur during or after the molding process, and
the amines are generated from the antistatic agent
added to prevent static charge.
Further, the organic materials generated from
the sole of the shoes are components contained in the

10 plasticizer, anti-oxidizing agent, antistatic agent
and ultraviolet ray absorbing agent, which are added
to the resin base. They are made of relatively light
molecules, and consequently they easily evaporate from
the resin base during the use, as an out gas.

15 In consideration of the above findings, the
inventors of the present invention have completed the
present invention, and with use of additives (lubricant,
plasticizer, anti-oxidizing agent and antistatic agent)
containing organic materials having boiling points-

20 higher than those organic materials (for example,

a higher boiling point than that of DOP (dioctyl
phthalate), that is, organic materials having low
volatility values, the amount of organic material
adsorbed onto a substrate can be significantly reduced.

25 It should be noted that the judgment as to whether or

not organic materials volatilize from a substrate

handling instrument and are adsorbed on the surface of
. e
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sol e *(nmade of resin) of a conventional clean room shoe, -a“~as - U ]
sbr call ed out-gas. These organic materials are a ddhe
sur faces of ma?ers eventually via air streans in the 20ThISSh ”Qmﬂk&%
causing a variety of bad effects in the formation Eu“ \ m& !n

- pattern. For exanple, in the case where a gate oxi med
on the surface of a wafer while sonmg organic materials are adsorbed
on 3 the surface of the wafer, the start of the growth of 25 t he
filmts del ayed, the sheet reS|stance val ue of the filmis

decreased, and the surface of the fil m becones rough in projections
and recesses. a substrate can be made by means of a wafer analyzer or

the like, which will be explained later.
In the present invention, a "substrate" is meant
to be an object of the manufacture of semiconductor
5 devices, such as a silicon wafer, glass substrate or
mask. Further, examples of the instrument for handling
substrates are a wafer box, SMIF POD, a wafer tray,-
a wafer cassette, a wafer basket, a wafer handling'jig,
etc.. These wafer handling instruments are discussed
10 in, for example, Jap. Pat. Appln. KOKAI Publication
No. 1-222429% and U.S. Patent No. 4,534,389.

The inventors of the present invention examined
organic materials in the atmosphere in the step of
manufacturing a semiconductor device, and obtained the

15 results shown in FIG. 1A. Further, they examined
organic materials adhered to a semiconductor wafer
during the step of manufacturing a semiconductor device,
and obtained the results shown in FIG. 1B. When these
results were taken as a whole, it was found.that the

20 detected organic materials match well the ordinary
additives (lubricant, plasticizer, anti—oxidiéing agent,
antistatic agent) contained in the resin materials
which constitute the instruments for handling
substrates, such as wafer cassettes and SMIF POD.

25 In consideration of the above findings, the
inventors of the present invention have completed the

present invention, and with use of additives {(lubricant,

THIS SKEET HAS Brep
l REPLACED




(%
[

3 : 4. Disclosure of Invention The object—of—the

present invention is to provide I nstrunents and wearable_articles
whi ch. can suppress t he generation of organic natert e 82 eplaced
possible, 5 when they are used in a clean room u I

i nventors of the present invention exam ned organi c I

the atnosphere in the step of manuf gt uring a sem conduct or devi ce,
and obtai ned the results shown in FIG 1A Further, they exam ned

plasticizer, anti-oxidizing agent and antistatic agent)
containing organic materials having boiling points
higher than those organic materials (for example,
a higher boiling point than that of DOP (dioctyl
5 phthalate), that is, organic materials having low
volatility values, the amount of organic material
adsorbed onto a substrate can be significantly reduced.
It should be noted that the judgment as to whether .
or not organic materials volatilize from a substrate
10 handling instrument and are adsorbed on the_sﬁrface of
a substrate can be made by means of a wafer analyzer or
the like, which will be explained later.
An instrument of the present invention, used in
the clean room is an instrument used for handling
15 a substrate in a clean room at room temperature and
under atmospheric pressure, and it is characterized
by including a resin base and at least one additive
selected from the group consisting of a lubricant, a
plasticizer, an anti-oxidizing agent and an antistatic
20 agent, and that the additives does not generate a
gaseous organic component at room temperatu;ejand under
atmospheric pressure.
The wearable articles of the present invention
include shoes (of the type whose soles are covered by
25 cloth), groves, clothes (suits), glasses and the like,
which are worn by the operator in a clean room during

the manufacture of semiconductor devices. To these

THIS SHEET HAS BEEN
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10 organic materials adhered to a sem conductor wafer during

the step of manufacturing a sem conductor device, and obtai ned the
resultss shown in FIG 1B, Wen these resul ts were #akeht@s Boen'MBdced
it *was found that the detected organic materials we n
the 15 ordinary additives (lubricant, plasticizer, ant ﬂﬂﬂﬂ“‘ﬂ L[wjm
oxi di zing agent, antistatic agent) added to yesin

constitute the instrunents for handling substrates, such as wafer
cassettes and SMF PQOD. The organic materials generated from
these 20 I nstruments are conponents contained in the |ubricant,

pl astici zer, antiregidi ponyiagentf  tlmtwedratble ageriicles, the pétstiwhgeh are
added to the resin base. They are nade of relatively Iight

mol ecul es, and cofissgerhahgyingeyhe moldability and maintaining the

material properties, the anti-oxidizing agent for
preventing the deterioration due to oxidization, which
5 would occur during or after the molding process, and
the antistatic agent for imparting an anti-static
property, and if necessary, an ultraviolet ray
absorbing agent, etc. are added as additives.
The inventors of the present invention examined
10 the organic components adhered to wafers during the
manufacture of semiconductor devices, and it was found
that they are components of the additives (plasticizer,
anti-oxidizing agent, antistatic agent and ultraviolet
ray absorbing agent) contained in the resin material
15 which constitutes the sole of the shoe for clean room.
In consideration of the above findings, the
inventors of the present invention have complefed
the present invention, and with use of additives
(plasticizer, anti-oxidizing agent, antistatiq agent
20 and ultraviolet ray preventing agent) containing |
organic materials having boiling points higher than
those organic materials (for example, a higheﬁ boiling
point than that of 2,6-di-t-butyl-p-cresol), that is,
organic materials having low volatility values (less
25 generation of an out gas),'the amount of organic
material adsorbed onto a substrate can be significantly

reduced. It should be noted that the judgment as to

THIS SHEET HAS BEEN
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easilj evaporate fromthe resin base during the use, as 25 an out gas.
Specifically, the aliphatic hydrocarbons ~are gene%a%eﬂ“fTUﬁTfﬁé'.
| ubri cant added to enhance the mol dabi l'ity, the organjc. camlORulibded

aci'd esters are _ _ 1
generated fromthe plasticizer added to nmaintain the M‘“ﬁ‘ﬁ
properties, the phenols and oxides thereof g are gene

anti-oxidi zing agent added to

whether or not organic materials volatilize from the
clean room shoe and are adsorbed on the surface of
a substrate can be made by means of a wafer analyzer or
the like, which will be explained later.
5 A wearable article of the present invention, used
in the clean room is an article worn by the opérator in
a clean room at room temperature and under'atmospheric
pressure, and it is characterized by including a resin
base and at least one additive selected from the gfoup
10 consisting of, a plasticizer, an anti-oxidizing agent,
an antistatic agent and ultraviolet ray pre#ehting
agent, and that the additives does not generate a
gaseous organic component at room temperature and under
atmospheric pressure.
15 5. Brief Description of Drawings
FIG. 1A is a diagram showing a characteristic
curve which indicates the measurement result of the
organic materials contained in the atmosphere for
processing semiconductor wafers (that is, clean room),
20 and FIG. 1B is a diagram showing a characteriétic curve
which indicates the measurement result of the organic
materials adhered to the surface of a semiconductor
wafer;
FIG. 2A is a lateral cross sectional view showing
25 a SMIF POD (Standard Mechanical Interface POD) used for
isolating a wafer carrier (cassette) from outside

atmosphere, and FIG. 2B is a lateral cross sectional

THIS SHEET HAS BEEN .
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preveht the deterioration due to oxidization, which 5 ~)M§ﬂii_OQQUL_ —
during or after the nol ding process, and the am neés are generated
fromthe antistatic agent added to prevent static ﬂgﬁnmmbanhwd

Further, the organic materials generated from t he so
are conponents contained in the 10 pl asti ci zer, antl-ox mm\
antistatic agent and ul travi ol et raysabsorblng agent }

added - to the resin base. They are nade of relatively |ight

nol ecul es, and consequently they easily evaporate from " the resin
base during the use, as an out gas. 15 In consideration of the
above findings, thkew showing nentSHIF 0D, helesigoed: toniddustmabhgythe

conpl eted the present invention, and with use of additives
(I ubricant, state of the SMIF POD in use;

FIGS. 3A and 3B are plan views showing a shoe for
clean room; and
5 FIG. 4 is a side view of another shoe for clean
room.
6. Best Mode of Carrying Out the Invention
Various preferable modes of the present invention
will now be specifically described.

10 First, while referring to FIGS. 2A and 2B, a SMIF
POD (Standard Mechanical Interface POD) will ﬁow be
described.

Jap. Pat. Appln. KOKAI Publication No. 1-222429
and U.S. Patent No. 4,534,389 each discloses a portable

15 SMIF POD 2 used for isolating a wafer W and a carrier
(cassette) C from outside atmosphere. As can be seen
in FIG. 2A, the SMIF POD 2 includes a box-shaped cover
3 and a disk-shaped bottom portion 10. The SMIF POD
cover 3 is an integral molded form of a transparent or

20 semitransparent resin, which has a volume sﬁfficient
to contain one wafer cassette C, and at the uppermost
portion thereof, a handle 6 is provided.

In a lower section of the SMIF POD cover 3,
a flange portion 4 is formed. Further, a ring-like

25 recess section 4a is made in an inner side of the
flange portion 4. The bottom portion 10 of the SMIF

POD has a plurality of pins 11. Each of the pins 11 is

EIS SHEET HAS BEZN
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plastfcizer, anti-oxidizing agent and antistatic agent) : cont ai ni ng

organic materials having boiling points 20 hi gher than those organic
mat eri.al s (for exanple, a higher boiling point than that of .DOP
(droctyl pht hal ate), that is, organic materials having | ow
volatility values, the anpunt of organic materi al adsorbed onto a
substrate can be significantly reduced. 2539 It should be noted that the
j udgnment as to whet her or not organic materials volatilize froma
substrate handl i ng i nstrunment and are adsorbed on the surface of

5

connected to a link mechanism 12. For example, if
a member such as a projection 28 is plugged into a hole
12a of the link mechanism 12 and rotated, each pin 11
projects from the outer periphery portion of the bottom
5 portion 10 or contract within the outer peripheral
portion. That is, when the SMIF POD cover 3 is placed
on the bottom portion 10 and the pins 11 are projected,
the pins 11 are engaged to the recess section 4a,
and thus the cover 3 and the bottom portion 10 are
10 integrally jointed together.

Further, a flexible hose 5 is provided.fqr the
side wall of the cover 3. The flexible hose 5 is
connected to a nitrogen gas supply source 8 via a valve
7, and nitrogen gas is introduced to the SMIF POD 2.

15 It should be noted that the flexible hose 5 is made of
a soft resin.

As shown in FIG. 2B, a cassette transfer mechanism
20 is provided underneath a table 19. The caséette
transfer mechanism 20 includes a vertical Sall screw

20 mechanism 22, a support arm 24, a support table 26 énd
a projecting member 28. The support table 26 is made
ascendable/discendable by the vertical ball screw
mechanism 22. The projecting member 28 has-a.pair of
projecting portions 28a projecting upwards from the

25 support table 26, and is supported rotatable around the
vertical central axis.

An opening 19a is made in the table 19.



a substrate can be nmade by neans of a wafer analyzer or the |ike, which

w il be expl ai ned | ater. In the present invention, a
"sUbstrate" is neant to be an object of the manuf act ure of

sem conduct or devices, such as a silicon wafer, glass substrate 5 or
mask. Further, exanples of the instrunment for hand! i ng substrates are a
waf er box, SMF POD, a wafer tray, a wafer cpgssette, a wafer basket and a
waf er handling jig. These wafer handling instrunments are discussed in, for
exanpl e, Jap. Pat. Appin. KOKAlI Publication No. 1-222429 and U.S. Patent
No. 4,534,389. 10 The inventors of the present invention
exani ned organi c Aapédniralitinofhehuck memlpems pierard rprdveldstdefimfthe

manuf acturing a senm conductor device, and obtained the results shown
in FIG 1A Furth®&icinigy eiahhﬁe@lpmgmnb%mt erials adhered to a

sem conduct or wafer duri n% t he steg of manufacturing a sem conduct or
devi ce, and obtai ned t R§ FBSUFMIFsRBRAN2| ks Aplacad pn \When tafdse 19,

the chuck members 30 hold the flange section 4, and
5 thus the SMIF POD 2 is fixed onto the table 19.
Subsequently, when the support table 26 is moved up,
the projecting portions 28a of the projecting member 28
are plugged into the hole 12a of the link mechanism 12
via the opening 19a. Further, as the projecting member
10 28 is rotated, the pins 11 come off from the fecesé
section 4a, and the engagement between the bottom
portion 10 and the cover 3 is released. Whéen the
support table 26 is moved down, only the cover 3 is
left on the table 19, and the cassette C and the bottom
15 portion 10 move down together with the support table 26.
Next, the materials of the structural components
of the SMIF POD 2 and the cassette C will now be
described.
Each of the structural components of the SMIF POD
20 2 and the cassette C is made of a hard resin by
injection molding. 1In particular, the cassette C and
the cover 3 of the SMIF POD are respectively integral
molded forms of a hard resin, which are made by the
injection molding. It should be noted that the pins 11,
25 the link mechanism 12, the projecting member 28, the
chuck members 30 and the like may be made of metals.

The flexible hose 5 is made of a composite material



15 résults were taken as a whole, it was found that the detected organic

mat erials match well the ordinary additives (lubricant, plasticizer
anti-qxi di zi ng agent, antistatic agent) contained in the resin
materials which constitute the i nstrunments for handling substrates,
such as wafer cassettes and SM F PQOD. In consideration of the
above findings, the inventors of the presenti1220 invention have conpleted
the-present invention, and with use of additives (lubricant,

pl asti.cizer, anti-oxidizing agent and antistatic agent) contai ning

organic materials having boiling points higher than those organic materials
(for exanpl ebtaimeghdy eihfngcpogna baad trésin ofiPDOMg i bciilers.

pht hal-ate), that is, organic materials having |ow volatility val ues,
t he anount of organic riteecogponghtsagfoicbedaddibivesudddedt &0 cees e

significantly reduced. It should be noted that
substrates will now be described.

In the present invention, it is preferable that

5 the lubricant should contain as a main componenf, at
least one aliphatic hydrocarbon having a carbon atom
number of 20 or more, and higher alcohol having a
carbon atom number of 18 or more, and the lubricant
should not contain aliphatic hydrocarbons having a

10 carbon atom number of less than 20, or higher alcochols
having a carbon atom number of less than 18. It is
particularly preferable that the lubricant shéuld
contain as the main component at least one of
paraffins/waxes such as micfo-crystalline wax, natural

15 paraffin, synthetic paraffin and polyolefin wax; and
higher alcohols such as synthetic ramificated higher
alcohols having a carbon atom number of 18, 20 and
24 and natural oleyl alcohols. If the main component
of the lubricant is a limphatic hydrocarbon having

20 a carbon atom number of 19 or less, it volatilizes from
the substrate handling instrument at a normél tempera-
ture of a clean room (room temperature of 23C), and is
adsorbed on a substrate, thus contaminating.the surface
of the substrate. Therefore, it is not preferable.

25 In the present invention, it is preferable that

the main component of the plasticizer should be one of

carboxylic acid ester having a molecular weight of 420

T T_HAS-EEEN.
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6 ~ the judgnent as to whether or not organic materials volatilize from

a substrate handl i ng i nstrunent and are adsorbed on the surface of a
substr.ate can be made by nmeans of a wafer analyzer or the |like, which
wi I'l be explained later. An instrument of the present

I nvention, used in the clean roomis an 5 instrunent used for handling a
substrate in a clean room at roomtenperatur®3 and under atnospheric
pressure, and it is characterized by including a resin base and at

| east -one additive selected fromthe group consisting of an anti -

oxi di zi ng agent made of a phenol -based conpound having a nol ecul ar wei ght
of 300 or nore, adFedtitf®ethear 8SilHepASE, haWinana dnelecwtar wrjeght mfle of an
10 noni on-based c oun%&ggyin a nol ecul ar mei%ht of 350 or nore, added

to “the resi AP0 SEh&RIpBPNCPREY 2R PO xTAMRIHRA difsrknaind
antistatic agent donge .. . eashly genghale @ gaseousorgani ¢ gorponent

particularly preferable that the main component of

5 the plasticizer should be at least one of phthalic
ester-based compounds such as di-isodecyl phthalate
(molecular weight: 447) and dilauryl phthalate
(molecular weight: 502); aliphatic dibasic acid
ester-based compounds such as di-2-ethylhexyl azelate

10 (molecular weight: 413) and di-2-ethylhexyl-cebacate
(molecular weight: 427); trimellitate ester-based
compounds such as tris-2-ethylhexyl trimellitate
(molecular weight: 547) and trioctyl trimellitate
(molecular weight: 547); polyester-based compounds

15 which are polymers obtained by reactions between
dibasic acids such as adipic acid, azelaic acid,
sebacic acid and phthalic acid, and glycol or glycerin,
especially, propylene glycol adipate-based compounds
or butylene glycol adipate-based compounds each having

20 a molecular weight of 2000 to 8000; and epoxy-based
compounds such as epoxy fatty ester-based cbmpounds'
(molecular weight: 400 to 500) and epoxy oil (molecular
weight: about 1000).

It should be noted that if the main component of
25 the plasticizer is dibutyl phthalate (molecular weight:

278), dioctyl phthalate (molecular weight: 391) or

di-2-ethylhexyl adipate (molecular weight: 371), having

3
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tenperature and under atnospheric pressure. When t he nol ecul ar
wei ght is 350 or nore, the nonion-based antistatic 15 agent is not

rel eased fromthe resin base at roomtenperature and under

at nospheric pressure, as an out gas. Meanwhile, when the nol ecul ar weight
S 300 or nore, the phenol -based anti-oxidizing agent is not rel eased
fromthe resin base at roomtenperatuié and under atnospheric
pressure, as an out gas. In the case where a noni on-based antistatic
agent and a phenol -based 20 anti-oxidizing agent are co-present in a
resin, Herr] group of the nonion-based antistatic agent and OH err]
of the phenol - basedraduley diediohd gfodpsar thant #2@: etit volatibizssmh ot her
to restrain each other, and therefore they are not substantially

rel eased from t hef¥@sitheyfubsiaraze Handdasg instrument at @ymempal just in
case where being rel eased as an out gas and adsgrbed 25 on the surface of
a substrate, the Y"FRRGREES PR c4ea0 £OPeht 3 @nd, ysg@glsorbed on

a substrate. Therefore, it is not preferable.

5 In the present invention, it is preferable that
the main component of the anti-oxidizing component
should be a phenol-based compound having a molecular
weight of 300 or higher. It is particularly preferable
that the main component of the anti-oxidizing agent

10 should be at least one of monophenol-based compounds
such as stearyl-f-(3, 5-di—t-butyl-4-hydroxyéhenyl)
propionate (molecular weight: 520.9); bisphenol-based
compounds such as 2,2'—methylene-bis-(4-methy1—6-t—
butylphenol) (molecular weight: 340.5),

15 2,2'-methylene-bis-(4-ethyl-6~t-butylphenol)
(molecular weight: 368.5), 4,4’'-thiobis-(3-methyl-6-t-
butylphenol) (molecular weight: 358.5),
4,4’'-butylidenbis-(3-methyl-6-t-butylphenol) (molecular
weight: 382.6); and high-molecule phenol-based

20 compounds such as 1,1,3-tris-(2-methyl~-4-hydroxy-5-t-
butylphenol)butane (molecular weight: 544.8),
1,3,5-trimethyl-2,4,6-tris(3,5-di-t-butyl-4-
hydroxybenzyl )benzene (molecular weight: 775.2),
tetrakis-[methylene-3-(3’,5’'-di-t-butyl-4‘'~

25 hydroxyphenyl) propionate] methane (molecular weight:
1177.7), bis-[3,3’-bis~(4'~hydroxy-3’'-t-butylphenyl)

butylic acid] glycol ester (molecular weight: 794.4).



adverse effect on the sem conductor device manufacturing process, and is
substantially harm ess, as conpared to ot her anion-based or cation-based
conmpounds. By contrast, in the case of sone other type of an antistatic
agent, for exanple, an anion-based antistatic agent, alkali netals
such as Na and K 5 contained in such an agent easily cause a
short-circuiting of circuits or insulgion error or the |ike. Thus,
there is a great possibility that some critical adverse effect is
caused on the sem conductor device. For this reason, it is not
appropriate to use an anion-based antistatic agent in the manufacturing
process of sem @éndbhet mridevompsnehbsef days . arri+axitdie icgs @gsindr e t he
antistatic agent 10 is a cation-based conpound, chlorine ion, nitride

ion, sulfide ioniér2yhedirkebutyl-peergsphedeiraHar sei@iid 2e0vd)adra

causi ng factor substance of corrosion, ,
2,6-di-t-butyl-4-ethylphenol (molecular weight: 234.2),

which has a molecular weight of less than 300, it
5 volatilizes from the substrate handling instrument at
a normal temperature of a clean room (23C), and is
adsorbed on a substrate. Therefore, it is not
preferable.
In the present invention, it is preferable that
10 the main component of the antistatic agent should be
a nonion-based compound having a molecular Qeight of
350 or higher. It is particularly preferable that
the nonion-based compound should be at least one of
polyoxyethylenealkylamine, polyoxyethylenealkylamide,
15 polyoxyethylenealkylether,
polyoxyethylenealkylphenylether, and
N,N’~bis-(diethylene glycol) stearyl amine.
In the main component of the anti-static agent, the
molecular weight is calculated from the carbon atom
20 number of the alkyl group and/or the number of bonding
of polyoxyethylene.
If the main component of the anti-static~agent
is N,N’-bis-(2-hydroxyethyl) lauryl amide (molecular
weight: 273), it volatilizes from the substrate
25 handling instrument at a normal temperature of a clean
room (23C), and is adsorbed on a substrate. Therefore,

it is not preferable.



Therefore, it is not appropriate to use such an agent in the manufacturing
pr-ocess of sem conductor devices these days. As described, the nonion-based
antistatic agent has an advantage that it is substantially harmess in the
process 15 of nmanufacturing sem conductor devices, as conpared to sone
ot her type of antistatic agent. The wearable articles of
the present invention include shoes (of thelbype whose sol es are
covered by cloth), groves, clothes (suits), glasses and the |ike,
which are worn by the operator in a clean roomduring the nmanufacture of
20 sem conductor devices. To these resin portion of the wearable articles,
t he pl astici zer AprdestriRehhaie mwiddbiusiet ¢ fahenaifaramankgonad
mat eri al properties, t he anti-oxidi zing agent for preyventing the
deterioration duf PPN Aft i Wi isomponengs, P EheurddyFings or thRter
t he nol di ng process, ,and th antistatic agent for . .L.nparting a
anti-static propeﬁﬁy,éhﬁuﬂq Tifdys RSt lﬁﬁfra9P8Fé?Xf3gBéﬁgo?g?ﬂg
and anti-static agent, the volatilization of the
5 component from the substrate handling instrument can
be prevented, thus making it possible to prevent the
contamination of the substrate. It should be noted
that when the main component of at least one of
the additives including lubricant, plasticizer,
10 anti-oxidizing agent and anti-static agent is the
above-listed compound, the contamination of the
substrate can be reduced.
In the present invention, it is preferable
that the resin base should be one selected from
15 the group consisting of polyolefins such as
polyethylene and polypropylene, and fluorine resins:
such as polycarbonate and tetrafluoroethylene;
perfluoroalcoxyethylene copolymer (PFA).
Examples of the preferable materials used for the
20 instruments of the present invention are those using
polypropylene as the resin material, and containing
as the additives, a lubricant having microcrystalline
wax as the main component, a plasticizer having
di-2-ethylhexyl sebacate as the main component,
25 an anti-oxidizing agent having tetrakis-[methylene-3-

(3’,5’-di-t-butyl-4’'-hydroxyphenyl) propionate] methane

as the main component and, if necessary, an anti-static



g e P

8 The inventors of the present invention exam ned the organic

conponent s adhered to wafers during the manufacture of sem conductor
devices, and it was found that they are conponents of the additives
(plasticizer, anti-oxidizing agent, antistatic agent and ul traviol et
ray absorbing agent) contained in the 5 resin material which constitutes
the sole of the shoe for clean room 17 In consideration of the
above findings, the inventors of the present i nventi on have conpl et ed
the present invention, and with use of additives (lubricant,

pl asticizer, anti-oxidizing agent, antistatic agent and ultraviolet ray
preventi ng agent3genhtwhidhdg Drayarethyisner oxlidehadidngtbbaing pbeatyl hi gher
than 10 those organic materials (for exanple, a higher boiling point than
that of 2, 6-di-amide as the ywain osmpeinenti.hat is, organic materials having
low volatility valueslglggg present invention, the instrumehté for
handling substrates are formed of the above-described
5 resin material and additives, by adding a predetermined
amount of each additive to the resin base, followed
by kneading with heat, and subjecting such a resin
composition to injection molding.
Examples which were carried out to clarify the
10 effect of the present invention will now be described.
(Example 1)
To 100 parts by weight of polypropylene (averége
molecular weight: 100,000, a product of MITSUI TOATSU
KAGAKU), 5 parts by weight of a lubricant (moiecular
15 weight: 420, NIHON SEKIYU), 3 parts by weight of a
plasticizer (molecular weight 427; DAIHACHI KAGAKU
KOGYO), 1 part by weight of an anti-oxidizing agent
(molecular weight: 521, YOSHITOMI SEIYAKU KOGYO),
2 parts by weight of an anti-static agent (average
20 molecular weight: 440, LION) were added, and they were
kneaded while heating. With use of the material,
injection molding was carried out to manufacture a
wafer carrier having dimensions of 208 mm in Qertiéal
direction X 236 mm in lateral direction X 215 mm in
25 height, and having a pitch between wafers of 6.35 mm.

It should be noted that the main component of the

lubricant was micro-crystalline was, the main component



generatlon of out gas) t he anmount of organic material adsorbed onto a

subtrate can be significantly reduced. It should be noted that the
jsudgment as whet her or not organic materials volatilize fromthe

cl ean room shoe and are adsorbed 15 on the surface of & substrate can be
made by nmeans of a wafer analyzer or the i ke, which wll be
expl ai ned | ater. A wearabl e arig cl e of the present invention,
used in the clean roomis an article worn by the operator in a clean
roomat roomtenperature and under at nospheric pressure, and'it is

characterized by including a resin base and at 20 |east one additive

sel ected from t hefgtbeppdanticizay wis ahi shtdthydidizilngedgentte, the made of
a phenol - based conpound having a_nol ecul ar wei ght of 300 or nore,

added to the resmﬁlﬁa§€mpﬁﬁe§htP%t%h?ca%&kﬂﬂx L 1 %ﬂ?ﬂﬁama§n55§§§ﬁl-

conpound havi ng u t of 350 or nore, added to the resin base
angpa plasticizeﬁgaﬁéeéf Y¥§;é&%ﬂQTH%Q%QXY§ﬁ8n¥ﬂétPFHElaﬂ?Feox?H?zF%@

agent, main component of the anti-static agent was N,N’-bis-
5 (diethyleneglycol)stearylamine(stearyldiethyleneglycol
amine).

A portion (40g) was cut out from the thus obtained
wafer carrier. With regard to the sample, organic
materials of the additives which were adsorbed on

10 a wafer were examined using Silicon Wafer Analyzer
(tradename, to be abbreviated as "SWA" hereinafter,-
product of GL Science).

The SWA consists of roughly three devices, more
specifically, a trap device for heat-desorbing adsorbed

15 components from a wafer to which organic materials were
adsorbed, in a helium gas stream, and re-trapping them,
a thermal desorption cold trap injector (TCT) device
for introducing the re-trapped organic cbmponents into
a capillary tube which is cooled down with liquid

20 nitrogen, while heat-desorbing the organic components,
so as to trap them to be concentrated, and .a gas
chromatography/mass spectrum (GC/MS) for analyzing the
cooled and concentrated components by rapidiy'heating
them in a helium gas stream. By the GC/MS device,

25 a total ion chromatogram (TIC) in which the.oiganic
components are separated by the GC device, can be

obtained. For each of the peaks, the organic



25 antistatic agent and plasticizer do not easily generate a gaseous
organic conmponent fromthe resin base at roomtenperature and
under .at nospheric pressure. 5. Brief Description of Draw ngs
FIG 1A is a diagramshow ng a characteristic curve which indicates the 5
nmeasurenent result of the organic materials contained in the atnosphere for
processing sem conductor wafers (that is, cliean room), and FIG 1B is a

di agram showi ng a characteristic curve which indicates the nmeasurenent
result of the organic materials adhered to the surface of a _
sem conduct or wafer; FIG 2Ais a lateral cross sectional view
showi ng a SM F PCEPFBPRAUES darg osulviedied ct duamndriftacd vieORnalyesd sf by

isolating a wafer carrier (cassette) from o '
the MS device. With the SWA, it is possible to measure

the contents and types of organic materials adsorbed to
a wafer. Further, according to the SWA, the analysis

5 can be carried out in an order of several ng(10'9g) per
wafer.

The measurement of organic materials of the

additives, which were adsorbed to a wafer, was carried
out in the following manner. First, a portion of a

10 wafer carrier and a 4-inch silicon wafer whose surface
was washed, were placed in a common desiccator to be
several centimeters away from each other. A cover 1is
placed on the desiccator and let is stand for several
hours (four example, 6 hours). The wafer to which

15 organic materials were adsorbed was inserted to the SWA,
where the adsorbed organic materials were desorbed by
heating the wafer at 315C under a helium gas stream,
and then trapped once by the trap device. Next, the
trapped organic materials were heat-adsorbed in the

20 helium gas stream, and then cooled down with liquid
nitrogen in the TCT device to be concentrated. After
that, the cooled and concentrated organic components
were heated to 280°C in a helium gas stream, and thé
organic components were introduced into the GC/MS

25 device.

As the GC/MS device, G-3000/M-80B (tradenames,

products of HITACHI) was used, under the measurement



outsi de atnosphere, and FIG 2B is a lateral cross sectional view showi ng

t.he SMF POD, designed to illustrate the state of the SMF POD in
use; . FIGS. 3A and 3B are plan views showi ng a shoe for clean
room and FIG 4 is a side view of another shoe for clean
room 15 6. Best Mbde of Carrying Qut the Invention : Vari ous
pref erabl e nodes of the present invention w@l now be specifically

descri bed. First, while referring to FIGS. 2A -and 28, a SMF
PCOD (St andard Mechani cal Interface POD) will now be described. 20

Jap. Pat. Appin. KOKAI Publication No. 1-222429 and U.S.. Patent No.-
4,534, 389 each d98ddsdenyg pBatad| BaRufp Vet (s de A0 FssPrarAf a wafer W

and a carrier (cassett C from out sji de atnpsphere. As can be seen in FIG
oA Lhe SWIBSEeHTbT ARl BABEESS hoyaahbRe Cahe ook S LHeAs i pod

bot tom rate was set to 10°C per minute. The column used had
specifications: 100% methylpolysiloxane, a ieﬁgth of
5 60m, an inner diameter of 0.25 mm, and a film thickness

of 0.25 gum. The ionizing method of the MS device was
the electron impact method, and the detection range was
set to be 0 to 600 in m/z. It should be noted that the
quantitative analysis was carried out on the basis of

10 the analytical curve formed with hexadecane and the
concentration converted with regard to hexadecane.

As a result, it was 5 ng/wafer in hexadecane
conversion. Further, the peaks of TIC were subjecﬁed
to quantitative analysis; however the peaks were so

15 minute (the adsorption of the organic material very
much less) that the quantitative analysis was not
possible. That is, the volatilization of the compounds
of the additives from the wafer carrier which is a
substrate handling instrument, is less, and therefore

20 wafers are not contaminated.

Next, 5 test pieces of 45 X 45 mm were cut from
the wafer carrier, and with use of these samples,
the static property was examined by an electrostatic
measurement device, Static Honest Meter (tradéname}

25 product of Shishido Static). The static property was
evaluated by static voltage and half value period.

The electrostatic measurement device mainly



porEiGn 16..fﬁé SMF PCOD cover3 is an integral nolded formof a transparent
9a or semtransparent resin, which has a volune sufficient to.contain
one waf er cassette C, and at the uppernost portion thereof, a handle 6
i s provided. In a | ower section of the SMF PCOD cover 3, a
flange portion 4 is forned. Further, a ring-like recess. section 4a is
made in an inner side of the flange 5 poRflion 4. The bottom portion 10 of
the SMF POD has a plurality of pins 11. Each of the pins 11 is
consists of an application unit for charging a test
piece arbitrarily, a turntable for inducing a corona
discharge, a receiving unit for detecting a voltage of
a test piece and an amplifier,
5 First, the half value period measurement device
was connected to a synchroscope or a recording meter.
The voltage applied was set to *10 kV, the distance
from the tip end of the needle electrode of the
application unit to the surface of the turntable was
10 20 mn, and the distance from the electrode of the
receiving unit to the turntable was set to 15 mm.
In the case where a test piece is extremely thick,
the distance from the tip end of the needle of the
application unit to the surface of the test piece and
15 the distance from the electrode plate of the receiving
unit thereto, should be set to 20 mm or 15 mm. Such
conditions are added to the results.
Next, the test piece was discharged by means of
a discharger, and then the test piece was mounted to a
20 mount frame such that the surface thereof faces upwards.
As the turntable was rotated, the application_of
a voltage of +10 kV was carried out for 30 seconds,
and after that, the application of the voltage was
stopped. Then, while the rotation of the turntable was
25 maintained, the time required for which the charge

voltage decays to 1/2 of the initial charge voltage was

measured. It should be noted that in the case where it



10 " connected to a |link mechanism 12. For exanple, if a

menber such as a projection 28 is plugged into a hole 12a of the
| i.nk nechanism 12 and rotated, each pin 11 projects fromthe outer
peri phery portion of the bottom 5 portion 10 or contract within the
out er peri pheral portion. That is, when the SMF POD cover 3 is

pl aced on the bottom portion 10 and 2he pins 11 are projected,

the pins 11 are engaged to the recess section 4a, and thus the
cover 3 and the bottom portion 10 are 10 integrally jointed together.

Further, a flexible hose 5 is provided for the
takes 120 seconds or more for the initial charge

voltage to attenuate to negative, the measurement was
stopped at 120 seconds. For the rest of the four
pieces, the measurement was carried out in the same

5 manner. The result indicated that the charge property
was 0V, and therefore the half value period wés not
observed.

(Example 2)

A wafer carrier was manufactured in the same

10 manner as in Example 1, except that natural
paraffin (having a carbon atom number of 22 or more)
was used as the main component of the lubricant,
2,2'-methylene-bis~(4-methyl-6-t-butylphenol) was used
as the main component of the anti-oxidizing agent, and
15 N,N’'-bis-(diethyleneglycol) stearyl amine w&s‘used-as
the main component of the anti-static agent.

The wafer carrier was examined in terms 6f the
organic material adsorption amount and charge property
of a wafer, as in the case of Example 1. As a result,

20 the adsorption amount of wafer was as very small as
7 ng. Further, the peaks of the TIC were subjected to
the quantitative analysis; however the peaks were so
minute (the adsorption of organic material is very
small) that the quantitative analysis was not possible.
25 Further, the charge voltage was 0V, and therefore the

half value period was not observed.



side wall of the cover 3. The flexible hose 5 is connected to a
nitrogen gas supply source 8 via a valve 7, and nitrogen gas is
i'ntroduced to the SMF POD 2. 15 It should be noted that the flexible
hose 5 i s nmade of a soft resin. As shown in FIG 2B, a
cassette transfer mechani sm 20 is provided underneath a table 19.
The cassette transfer nmechani sm 20 2hcl udes a vertical ball screw
20 mechani sm 22, a support arm 24, a support table 26 and a
proj ecting menber 28. The support table 26 is nade

ascendabl e/ di scendabl e by the vertical ball screw mechani sm 22. The
proj ecti ng nenber 28 KEXamPp&i B)of proj ecting portions 28a

projecting upwards fromthe 25 . su gort table 26, and .is S%Pported
rotatabl e around t he & wafer carrier w manufactured in the sanie

manner as in Example 1, except that synthetic paraffin
(having a carbon atom number of 24 or more) was used

5 as the main component of the lubricant, di-isodecyl
trimellitate was used as the main component of the
plasticizer, 1,1,3-tris-(2-methyl-4-hydroxy-5-t-
butylphenol) butane was used as the main component
of the anti-oxidizing agent, and

10 N,N’~bis-(diethyleneglycol) stearyl amine was used
as the main component of the anti-static agent.

The wafer carrier was examined in terms of the
organic material adsorption amount and charge property
of a wafer, as in the case of Example 1. As a result,

15 the adsorption amount of wafer was as very small as
3 ng. Further, the peaks of the TIC were subjected to
the quantitative analysis; however the peaks were so
minute (the adsorption of organic material is very
small) that the quantitative analysis was not possible.

20 Further, the charge voltage was measured by a rotary
static tester, and it was 0V; therefore the half value
period was not observed.

(Comparative Example 1)

A wafer carrier of Fluoroware Co. was prepared.

25 The wafer carrier was examined in terms of the organic
material adsorption amount and charge property of a

wafer, as in the case of Example 1. As a result, the



vertical central axis. An opening 19a is nmade in the table 19.

A plurality of chuck nmenbers 30 are provided in the vicinity of the
‘openi ng 19a. As the SMF POD 2 is placed on the table 19,
t he chuck nenbers 30 hold the flange section 4, and 5 thus the SMF

POD 2 is fixed onto the table 19.
24

adsorption amount of wafer was as very large as 173 ng.
Further, the peaks of the TIC of this case by the GC/MS
method were subjected to the guantitative analysis;
and in the analysis, aliphatic hydrocarbons each having
5 a carbon atom number of up to 18, higher alcohols
having a carbon atom number of up to 16, aliphatic
aldehydes having a carbon atom number of up to 12,
2,6-bis-(1,1-dimethylethyl)-4-methylphenol and oxide
products, dioctyl adipate, and dioctyl phthalate, were
10 observed.
Further, the charge voltage was 1560V, and the
half value period was 120 seconds or longer.
(Comparative Example 2)
To 100 parts by weight of polypropylene (a product
15 of MITSUI TOATSU KAGAKU), 3 parts by weight of a
lubricant (NIHON SEKIYU), 3 parts by weight of a
plasticizer (DATHACHI KAGAKU KOGYO), 2 parts by weight
of an anti-oxidizing agent (YOSHITOMI SEIYAKU KOGYOQ),
1.5 parts by weight of an anti-static agent (LION) were
20 added, and they were kneaded while heating. With use
of the material, injection molding was carried out to
manufacture a wafer carrier having dimensions of 208 mm
in vertical direction X 236 mm in lateral direction X
215 mm in height, and having a pitch between wafers of
25 6.35 mm. It should be noted that the main éomponent of
the lubricant was fluidic paraffins (having a carbon

atom number of 12 to 18), the main component of the



Subséhuently, when the support table 26 is noved up, the projecting

paortions 28a of the projecting nenber 28 are plugged into the hole
1Za of the link nmechani sm 12 via the opening 19a. Further, as the
proj ecting nmenber 10 28 is rotated, the pins 11 cone off fromthe
recess section 4a, and the engagenent between the bottom
portion 10 and the cover 3 is released. \Wepsthe support table 26
is moved down, only the cover 3 is left on the table 19, and the
cassette C and the bottom 15 portion 10 nove down together with the
support table 26. Next, the materials of the structural
conponent s PlagtitieeaMwasPdi-pciyd phehadatet (molrqilar it :
descri bed. Each of the structural conEQnents_of the SMF PCD
391), the main component of the anti-oxidizing agent

was 2,6-bis-t-butyl-p-cresol (molecular weight: 220),
and the main component of the anti-static agent was

5 N,N’-bis~(2-hydroxyethyl) laurylamide (molecuiar
weight:270). The wafer carrier was examined in terms
of the organic material adsorption amount and charge
property of a wafer, as in the case of Example 1.
As a result, the adsorption amount of wafer was as

10 very large as 216 ng.

Further, the peaks of the TIC of this case by
the GC/MS method were subjected to the quantitative
analysis, and in the analysis, aliphatic hydrocarbons
each having a carbon atom number of 12 to 19,'di-octyl

15 phthalate, 2,6-di-t-butyl-p-cresol, and N,N’-bis(2-
hydroxyethyl) laurylamide and the like, were observed.

Further, the charge voltage was 0V, and the half
value period was not observed.

The above examples were described in connection

20 with the case where the present invention was applied
to the instruments for handling silicon wafers and the
wearable articles; however the present invention is not
limited to these examples, but can be applied to the
case for other substrates such as LCD glass substrate

25 and exposure mask.

Next, a shoe for a clean room, as an example of

the wearable articles, will now be described with



20 2 and the cassette Cis nmade of a hard resin by I njection
nolding. In particular, the cassette C and the cover 3 of

POD are respectively in 9%

are made by the

ff', £t . It should be note g}mi
11, 25 the link ne$ anj st 2Y~f he pdoj ecti ng nenber 28,
chuck menbers 30 and the |ike may be made of 26et al s. V\

hose 5 is made of a conposite materi al

12

10

15

20

25

reference to FIGS. 3A and 3B and FIG. 4.

A shoe for clean room is disclosed in Jpn. Pat.
Appln. KOKAI Publication No. 7-297257. As 5h0wn in
FIGS. 3A and 3B, a shoe 50 for a clean room includes
a pair of flexible tab members 51, velcro fasﬁeners 52,
a flexible cover 53, an ordinary fastener 54 and a
sole 56, The velcro fasteners 52 are adhered, one to
the front surface of one of the tab members 51 and the
other to the rear surface of the other tab member 51.
The ordinary fastener 54 is sewn to matching edges of
the flexible cover 53. The fasteners 53 and 54 are
designed to fasten up or open the flexible cover 53.

Further, the sole 56 is adhered or stitched to the
other edge of the flexible cover 53. The sble 56 is
made of an urethane resin, and a material containing
at least one of the group consisting of additives such
as a sponging agent for sponging the urethane resin,

a silicon-based sponging controlling agent which does
not substantially generate siloxane of low molecular,

a plasticizer, an anti-oxidizing agent, an anti-static
agent and a UV ray absorbing agent. It should be noted
that as shown in FIG. 4, there is another type of shoe
50A, in which a flexible cover 53A without a zip
fastener is fixed onto a sole 56A.

In the case where the sole 56 of a cleén-room_shoe
is manufactured using the above-described resin base

and additives, a predetermined amount of additive is

lded forms of a hard Tesin, mhlch

F



obta| ned by rei nforcing a hard resin with netal fibers. Fhe

conponents of the addi add 9 resin substrates will now be
descri bed. THES SHEETT HRS @EE& gnt invention, it is prahiesiekims BdeaReplabed
the lubricant shoufd i n conponent, at

al i phati ¢ hydr ocar bephavag—a=earddn at om nunber EJ ﬂﬂﬁm, Emgrllj'
and hi gher al cohol haV|ng a carbon ayom nunber of 1

t he | ubricant shoul d not contain aliphatic hydrocarbons having a

10 carbon atom nunber of |ess than 20, or higher al cohols

havi ng a carbon atom nunber of less than 18. It is particularly

preferabl e that tdrdddibrd camessmomagerial, andokneadedswhihke npeat togpponent
at | east one of
Then, the resin composition is subjected to injection
molding.
In the present invention, it is preferable that

5 the main component of the plasticizer should be one of
a calboxylate having a molecular weight of 400 or more,
a polyester having a molecular weight of 400 or more,-
and an epoxy-based compound having a molecular weight
of 400 or more. It is particularly preferable that the

10 main component of the plasticizer should be at least
one of phthalic acid ester-based compounds such as
isononyl phthalate (molecular weight: 418), octidecyl
phthalate (molecular weight: 419), isodecyl phthalate
(molecular weight: 447), and lauryl phthalate

15 (molecular weight: 502); aliphatic dibasic acid
ester~-based compounds such as di—2-ethylhexyl:azelate
(molecular weight: 413) and di-2-ethylhexyl cebacate
(molecular weight: 427); trimellitate ester-based
compounds such as tris-2-ethylhexyl trimellitate

20 (molecular weight: 547) and trioctyl trimellitate
(molecular weight: 547); polyester-based compounds
which are polymers obtained by reactions between
dibasic acids such as adipic acid, azelaic acid,
sebacic acid and phthalic acid, and glycollor glycerin,

25 especially, propylene glycol adipate-based compoundé or
butylene glycol adipate-based compounds each having

a molecular weight of 2000 to 8000; and epoxy-based



par af f| ns/waxes such as mcro-crystalline wax, natural 15 paraffin,
synthetic paraffin and polyolefin wax; and hi gher al cohol S such- asn.

syhthetic ram ficated Mt gohol s having a caﬁbmmhﬁhﬁghnu
o1¥ 18, 20 and Jﬁﬁg‘%ﬁ UP‘%IBEEH& qyl al cohols. If the Vi) Wﬁd

of the lubricant is a |i lnﬂwﬁEéAﬁgarocarbon having 20

number of 19 or less, it volatilizes from 3g t he subst

instrument at a nor mal t enper a- ture of a clean roon1(room
tenperature of 23[err]C), and is adsorbed on a substrate, t hus .
contam nating the surface of the substrate. Therefore, it is not

preferable. 25 compounds stivh aseeepkyi fiaetyi ositertbasedreimgatds t hat
the mai n conponent of the plasticizer should be one of
(molecular weight: 400 to 500) and epoxy oil (molecular
weight: about 1000).
It should be noted that if the main component of
5 the plasticizer is dibutyl phthalate (molecglér weight:
278), dioctyl phthalate (molecular weight: 391) or
di-2-ethylhexyl adipate (molecular weight: 371), having
a molecular weight of less than 400, it volatilizes
from the sole of the shoe at a normal temperature of
10 a clean room (23°C), and is adsorbed on a wafer.
Therefore, it is not preferable.

In the present invention, it is preferable that
the main component of the anti-oxidizing cémponent
should be a phenol-based compound having a molecular

15 weight of 300 or higher. It is particularly preferable
that the main component of the anti-oxidizing agent
should be at least one of monophenol-based éoﬁpounds
such as stearyl-B-(3, 5-di-t-butyl-4-hydroxyphenyl)
propionate (molecular weight: 520.9); bisphenol-based

20 compounds such as 2,2'-methylene-bis-(4-methyl-6-t-
butylphenol) (molecular weight: 340.5), 2,2'-
methylene-bis-(4-ethyl-6-t-butylphenol) (molecular
weight: 368.5), 4,4'-thiobis-(3-methyl—6—t—butylphenol)
(molecular weight: 358.5), 4,4'-butylidenbis-(3-methyl-

25 6-t-butylphenol) (molecular weight: 382.6); and

high-molecule phenol-based compounds such as

1,1,3-tris-(2-methyl—4-hydroxy-s-t-butylphenol)butane



Carbéxylic acid ester having a nol ecul ar wei ght of 420

13 or higher, a polyester having a nol ecul ar wei ght of

400 or higher and an epoxy-based conpound havi ng a nol ecul ar wei ght
of 400 or higher. Further, it is particularly preferable that the
mai n conponent of 5 t he plasticizer should be at |east one of

pht halic est er-based conpounds sucl%s di-isodecyl phthal ate

(ol ecul ar wei ght: 447) and dilauryl phthal ate

(molecular weight: 544.8), l,3,5-trimethy1—2,4}6—
tris(3,5-di-t-butyl-4-hydroxybenzyl)benzene {(molecular
weight: 775.2), tetrakis-[methylene-3-(3’,5'~di-t-
butyl-4'-hydroxyphenyl) propionate] methane (ﬁolecﬁlar
5 weight: 1177.7), bis-[3,3'-bis-(4’~hydroxy-3’'-t-
butylphenyl) butylic acid] glycol ester (molecular
weight: 794.4).
If the main component of the anti-oxidizing agent
is 2,6-di-t-butyl-p-cresol (molecular weight: 220.4) or
10 2,6-di-t-butyl-4-ethylphenol (molecular weight: 234.2),
which has a molecular weight of less than 300, it
volatilizes from the sole of the ordinary clean room at
a normal temperature of a clean room (23°C), and is
adsorbed on a wafer. Therefore, it is not preferable.
15 In the present invention, it is preferabie that
the main component of the antistatic agent should be
a nonion-based compound having a molecular weight of
350 or higher. It is particularly preferable that
| the nonion-based compound should be at least one of
20 polyoxyethylenealkylamine, polyoxyethylenealkylamide,
polyoxyethylenealkylether,
polyoxyethylenealkylphenylether, and
N,N’-bis~-(diethylene glycol) stearyl amine. 1In the
main component of the anti-static agent; the moleculax
25 weight is calculated from the carbon atom number of.
the alkyl group and/or the number of bonding of

polyoxyethylene.



(hnlécular wei ght: 502); aliphatic dibasic acid est er-based

caonpounds such as di-2-ethyl hexyl azelate 10 (nol ecul ar wei ght: 413)
and di - 2- et hyl hexyl cebacate (ol ecul ar wei ght: 427); trinmellitate
est er- based conpounds such as tris-2-ethylhexyl trinellitate

(ol ecul ar weight: 547) and trioctyl trinellitate (ol ecul ar

wei ght: 547); polyester-based conpounds 15 30 which are pol yners obt ai ned
by reactions between di basi ¢ acids such as adipic acid, azelaic

aci d, sebacic acid and phthalic acid, and glycol or glycerin,
especially, propylene glycol adipate-based conpounds or butyl ene

gl ycol adi pat e-based cdifpébedmadachomponagt o0 the anpbtseatss agsnht of
2000 to 8000; and epoxy- based
is N,N’-bis-(2-hydroxyethyl) lauryl amide (molecular
weight: 273), it volatilizes from the sole of the clean
room shoe at a normal temperature of a clean room (23T),
5 and is adsorbed on a wafer. Therefore, it is not
preferable.

In the present invention, it is preferable that
the main component of the ultraviolet ray absorbing
agent should be a compound having a molecular weight of

10 300 or more. It is preferable that the main component
of the ultraviolet absorbing agent should be one of
a salicylate-based compound such as
p-octylphenylsalicylate (molecular weight: 326),
benzophenone-based compounds such as

15 2-hydroxy-4-octoxybenzophenone (molecular wéight: 326),
2-hydroxy-4-dodecyloxybenzophenone (molecular weight:
382); and benzotriazol-based compounds such as
2-(2'-hydroxy-3’'-t-butyl-5’-methylphenyl)-5-
clorobenzotriazol (molecular weight: 315),

20 2-(2'-hydroxy-3',5"-di-t-butylphenyl)-5-
chlorobenzotriazol (molecular weight: 361),
2-(2'~hydroxy-3',5’'-di-t-amylphenyl)benzotriazol
(molecular weight: 334), 2-(2’-hydroxy-3'-
(37,6"",5"7,6"'-tetrahydrophthalimidemethyl)-5-

25 methylphenyl)bénzotriazol (molecular weight: 388), and

the like. It should be noted that the ultréviolet_

absorbing agent may not be used in the case where



conpounds such as epoxy fatty ester-based compounds (ol ecul ar

wei ght: 400 to 500) and epoxy oil (nolecul ar wei ght: about 1000).
It should be noted that if the main conponent of 25 the plasticizer
di butyl phthal ate (nol ecul ar wei ght: 278), dioctyl phthal ate

(ol ecul ar wei ght: 391) or di - 2- et hyl hexyl adi pate (nol ecul ar

wei ght: 371), having 31 14

a nol ecul ar weight of less than 420, it volatilizes

a resin material having an excellent weathering
resistance, such as polyvinyl chloride, is used.
In the present invention, it is preferable that
the resin material should be polyvinyl chloride resin
5 or urethane resin. These resins are preferable because
each has a flexibility and a resiliency, which are
necessary for the shoe sole, and further has a less out
gas amount of organic materials of each resin.
Further, the present invention provides a clean
10 room shoe having a sole made of an urethane resin and
a material containing at least one of the group
consisting of additives such as, a sponging agent for
sponging the urethane resin, a silicon-based sponging
controlling agent which does not substantially generate
15 siloxane of low molecular, a plasticizer, an anti-
oxidizing agent, an anti-static agent and a UV ray
absorbing agent, which is characterized in that the
additives do not generate gaseous organic material.
In this case, it is preferable that the silicon-
20 based sponging controlling agent should be at least one
of dimethylpolysiloxane which does not substantially
contain cyclic siloxane having a silicon atom number of
10 or less and dimethylpolysiloxane-polyocyalkylene
copolymer. Such compounds can be obtained by
25 eliminating cyclic siloxanes having a siliéon atom
number of 10 less by heating a commercially'availabie

silicon-based sponge controlling agent while



fromthe substrate handl i ng i nstrunment at a nornal tenperature of a

clean room (23[err]C), and is adsorbed on a substrate. Therefore,

it is not preferable. 5 In the present invention, it is
preferabl e that t he mai n conmponent of the anti-oxidizing conponent
shoul d be a phenol - based conpound having a nol ecul ar wei ght of 300
or higher. It is particularly preferable 32 that the main conponent of
the anti-oxidizing agent 10 shoul d be at | east one of nonophenol - based
conmpounds such as stearyl-[err]-(3, 5-di-t-butyl-4-hydroxyphenyl)
propi onate (nol ecul ar wei ght: 520.9); bisphenol -based conpounds
such as 2, 2' - net hdenenhieareatimghyilk-.6-t - but yl phenol ) (nol ecul ar

wei ght: 340.5),
Preferable examples of the material for the clean

room shoe of the present invention are those containing
polyvinyl chloride, vinyl chloride-based elastomer'l
5 and chlorinated polyethylene resin as a resin base,

a plasticizer whose main component is tris-2-ethylhexyl
trimellitate, an anti-oxidizing agent whose main
component is 2,2’-methylene-bis-(4-ethyl-6-t-
butylphenol) and an antistatic agent whose main

10 component is an ethyleneoxide adduct of stearylamide,
and those using a urethane resin as a resin material,
and containing additives a plasticizer whose main
component is di-2-ethylhexyl sebacate, an |
anti-oxidizing agent whose main component is

15 2,2’ -methylene-bis-(4-ethyl-6-t-butylphenol}),
an antistatic agent whose main component is a
polyethyleneglycol-p-nonylphenol, and an ultraviolet
ray absorbing agent whose main component is.2-(2’—
hydroxy-3',5'-di-t-amylphenol) benzotriazol. It should

20 be noted that when sponging the urethane resin, it is
preferable that dimethylpolysiloxane-polyoxyalkilene
co-polymer which was treated at a degree of vacuum of
10 mmHg at 150C for 3 hours should be used together
with a sponging agent.

25 Next, an example which was carried out so as to
clarify the effect of the present invention will now be

described.



15 .,: 2,2' -nmet hyl ene-bi s-(4-ethyl -6-t-butyl phenol) (ol ecul ar

wei-ght: 368.5), 4,4'-thiobis-(3-nmethyl-6-t- butyl phenol ) (nol ecular.
wei ght,: 358.5), = %ﬁ_' nbi s- ( 3- met hyl - 6-t - butytphenol )
(ol ecul ar wel ?%3%5 ;and hi gh-nol ecul e phenol gs%ngeQRemeed

conpounds such as 1,1,3-t$$ 2nethyl - 4- hydr oxy-5-t -
but yl phenol ) but ane (nol ecul ar wei ght: 544.8) 33 u‘m \“
1,3,5-trinethyl-2,4,6-tris(3,5-di-t-butyl-4- hydrox

(rol ecul ar wei ght: 775.2),

tetraki s-[ net hyl ene-3-(3',5" -di -t_—butyl -4'- 25 hydr oxyphenyl )
propi onat e] net hane ( nd|Ex@amipde ei ght : 1177.7),
bis-[3, 3" -bis-(4'-hydroxy-3'-t-butyl phenyl) butylic acid] glyco

ester (nolecul ar wei ghtto 4949 parts by Welght of pre-polymer for

polyurethane and a hardener (having an average
molecular weight of 4000; a product of MITSUI TOATSU
5 KAGAKU), 5 parts by weight of a plasticizer (having

a molecular weight of 427; DAIHACHI KAGAKU KOGYO),
0.5 parts by weight of an anti-oxidizing agent (having
a molecular weight of 340; YOSHITOMI SEIYAKU KOGYO),
1 part by weight of an anti-static agent (having an

10 -average molecular of 450; LION), and 0.5 parts by
weight of an ultraviolet ray absorbing agent (having a
molecular weight of 334; CHIBA GAIGI CO.) were added,
and they were kneaded while heating. Further, to this
material, water serving as a sponging agent was added,

15 and dimethylpolysiloxane-polyoxyalkylene co-polymer-
(having an average molecular weight of 1800; SHINETU
KAGAKU KOUGYOU) was further added as a sponging agent.
It should be noted that dimethylpolysiloxane-
polyoxyalkylene co-polymer used here was treated at

20 a degree of vacuum of 10 mmHg at 150°C for 3 hours.
With use of this material, the injection molding was
carried out, and thus a flat plate having dimensions of
100 X 100 mm and a thickness of 10 mm was obtained.

In this case, the main component of the
25 plasticizer was di-2-ethylhexyl sebacate, the main

component of the anti-oxidizing agent was

2,2'—methylene-bis-(4-ethyl-6-t-butylphenol),'the main



15 I f the main conmponent of the ant|-OX|d|Z|_g,aggnL,__~r——~
I s 2,6-di-t-butyl-p-cresol (nDIecuIar wei ght: 220.4) or

2,°6- di-t- butyl -4-et hyl phenol (pplecular weight: 234.2), lsmwﬁﬂMn%ﬁhhﬁﬂﬁda
rml ecul ar wei ght of SRR Sﬁm QQQBEEM ate

i 5 vol atilizes
handl i ng i nstrunent 4l tenperature of a cl lm m
muuu.Ubu<un a subxrate. Theref

no
(23[err]C), and is _ REPLACED

preferable.

—+

component of the antistatic agent was
polyethyleneglycol-p-nonylphenyl ether, and the main
component of the ultraviolet ray absorbing ‘agent was
2-(2'-hydroxy-3’,5’-di-t-amylphenol) benzotriazol.

5 A portion (40g) was cut out from the thus obtained
wafer carrier. With regard to the sample, organic
materials of the additives which were adsorbed on
a wafer were examined using Silicon Wafer Analyzer
(tradename, to be abbreviated as "SWA" hereinafter,

10 product of GL Science).

The SWA consists of roughly three devices, more
specifically, a trap device for heat-desorbing adsorbed
components from a wafer to which organic materials were
adsorbed, in a helium gas stream, and re-trapping them,

15 a thermal desorption cold trap injector (TCT) device
for introducing the re-trapped organic components into
a capillary tube which is cooled down with liquid
nitrogen, while heat-desorbing the organic coﬁponents,
so as to trap them to be concentrated, and a gas

20 chromatography/mass spectrum (GC/MS) for analyzing the
cooled and concentrated components by rapidly heating
them in a helium gas stream. By the GC/MS device,
a total ion chromatogram (TIC) in which the organic
components are separated by the GC device, can be

25 obtained. For each of the peaks, the organic
components are subjected to quantitative analysis by

the MS device. With the SWA, it is possible to measure



In the present invention, it is preferable that 10 t he mai n conponent

of the antistatic agent should be a noni on- based conpound having a
hol ecul ar wei ght of 350 or higher. It is particularly preferable

t hat t he noni on-based conpound shoul d be at | east one of

pol yoxyet hyl eneal kyl am ne, pol yoxyet hyl eneal kyl am de, 15

pol yoxyet hyl eneal kyl et her, pol yoxyashyl eneal kyl phenyl et her, and

N, N - bi s- (di et hyl ene gl ycol) stearyl am ne. In the main conmponent
of the anti-static agent, the nmol ecul ar weight is calculated from
t he carbon atom 20 nunber of the al kyl group and/or the nunber of
bondi ng Yie popnisats rdkeigpes of organic patentahsi adsomhrrhein of

the anti-static agent . .
a wafer. Further, according to the SWA, the analysis

can be carried out in an order of several ng(lO‘gg) per
wafer.

5 The measurement of organic materials of the
additives, which were adsorbed to a wafer, was carried
out in the following manner. First, a portioﬁ of a
wafer carrier and a 4-inch silicon wafer whose surface
was washed, were placed in a desiccator to be several

10 centimeters away from each other. A cover is placed
on the desiccator and let is stand for several hours
(for example, 6 hours). The wafer to which organic
materials as out-gas were adsorbed was inserted to the
SWA, where the adsorbed organic materials were desorbed

15 by heating the wafer at 315 under a helium gas stream,
and then trapped once by the trap device. Next, the
trapped organic materials were héat—adsorbed in the
helium gas stream, and then cooled down with iiquid
nitrogen in the TCT device to be concentrated. After

20 that, the cooled and concentrated organic components
were heated to 280C in a helium gas stream, and the
organic components were introduced into the GC/MS
device.

As the GC/MS device, G-3000/M-80B (tradenames,

25 products of HITACHI) was used, under the measurement

conditions that a range was set to be 40°C to 280°C

(left for 40 minutes), and the temperature increasing



ié NfN'-bis-(2-hydroxyethy|) | auryl am de (nol ecul ar wei ght: 273),

It. volatilizes fromthe substrate 25 handl i ng i nstrunent at a nor mal
tenperature of a clean room (23[err]C), and is adsorbed on a
substrate. Therefore, it is not preferable. '

16 As described above, with use of the aforenentioned

conmpounds as the main conponents of the addijg ves, that

rate was set to 10°C per minute. The column used had
specifications: 100% methylpolysiloxane, a 1ength of
60m, an inner diameter of 0.25 mm, and a film thickness
of 0.25 pgm. The ionizing method of the MS device was
5 the electron impact method, and the detection range was
set to be 0 to 600 in m/z. It should be noted that the
quantitative analysis was carried out on the basis of
the analytical curve formed with hexadecane and the
concentration converted with regard to hexadecane.

10 As a result, it was 5 ng/wafer in hexadeqane
conversion. Further, the peaks of TIC were subjected
to quantitative analysis; however the peaks were so
minute (the adsorption of the organic material very.
much less) that the quantitative analysis was not

15 possible. That is, the volatilization of the compounds
of the additives from the wafer carrier which is
a substrate handling instrument, is less. In this
embodiment, the evaluation was made not in the form
of sole, but in the form of a flat plate, so as to

20 facilitate the analysis. Further, separately it was
confirmed that the material used here could be formed
into a shape of a sole without problem. |

Next, 5 test pieces of 45 X 45 mm weré cut from
the wafer carrier, and with use of these samples,

25 the static property was examined by an electrostatic
measurement device, Static Honest Meter (tradename,

product of Shishido Static). The static property was



is, the |ubricant, pl astici zer, anti-oxidizing agent ~ and
anti-static agent, the volatilization of the 5 conponent fromthe
substrate handling instrunment can be prevented, thus making it
possi ble to prevent the contam nation of the substrate. It .should
be noted t hat when the main conponent of at |east one of
the additives including lubricant, plasticizggr, 10 ant i - oxi di zi ng
agent and anti-static agent is the above-1listed conmpound, the
contam nati on of the substrate can be reduced. In the
present invention, it is preferable that the resin base should be
one sel ected frongvabuatedtbe spatis cwidiage mgdohagdl yeleki psréadh as
pol yet hyl ene and pol ypropyl ene, and fluorine resins
The electrostatic measurement device mainly
consists of an application unit for charging a test
piece arbitrarily, a turntable for inducing a corona
5 discharge, a receiving unit for detecting a voltage of
a test piece and an amplifier.
First, the half value period measurement device
was connected to a synchroscope or a recording meter.
The voltage applied was set to *£10 kv, the distance

10 from the tip end of the needle electrode of the
application unit to the surface of the turntable was
20 mm, and the distance from the electrode of the
receiving unit to the turntable was set to 15 mm.

In the case where a test piece is extremely thick,

15 the distance from the tip end of the needle of the
application unit to the surface of the test piece and
the distance from the electrode plate of the receiving
unit thereto, should be set to 20 mm or 15_mm. Such
conditions are added to the results.

20 Next, the test piece was discharged by means of
a discharger, and then the test piece was mounted to
a mount frame such that the surface thereof faces
upwards. As the turntable was rotated, the application
of a voltage of +10 kV was carried out for 30 seconds,

25 and after that, the application of the voltage was

stopped. Then, while the rotation of the turntable was

maintained, the time required for which the charge



such as pol ycarbonate and tetrafl uoroethyl ene- -

per fl uor oal coxyet hyl ene copol yner (PFA). Exanpl es of the
preferable materials used for the 20 i nstrunments of the present

i nvention are those using pol ypropyl ene as the resin material,

cont ai ni ng

propi onate] nethane as the main conponent and, if necessary, an

anti-static

10

15

20

25

and

as the additives, a lubricant having mcrocrystalline
wax as the main conponent, a plasticizer haygng di - 2- et hyl hexyl
sebacate as the mai n conponent, 25 an anti-oxidi zi ng agent havi ng
t et raki s- [ net hyl ene- 3- (3,5 -di-t-butyl-4"-hydroxyphenyl)

voltage decays to 1/2 of the initial charge voltage was
measured. It should be noted that in the case where

it takes 120 seconds or more for the initiql charge
voltage to attenuate to negative, the measurement was
stopped at 120 seconds. For the rest of the four
pieces, the measurement was carried out in the same
manner. The result indicated that the charge:property
was 0V, and therefore the half value period was not
observed.

(Example 5)

A flat plate was manufactured in the same
manner as in Example 4, except that adipic
acid-1, 3-butyleneglycol was used as the main component
of the plasticizer, 4,4’-butylene-bis-(3-methyl-6-t-
butylphenol) was used as the main component of the
anti-oxidizing agent, N,N’'-bis-(diethyleneglycol)
stearylamide was used as the main component of the
antistatic agent, and 2-(2’'-hydroxy-3’,5'-di-t-
amylphenyl)-5-chlorobenzotriazol was used aé ﬁhe main
component of the ultraviolet ray absorbing agent.

The flat plate was examined in terms of the
organic material adsorption amount and charge property
of a wafer, as in the case of Example 4. As a result,
the adsorption amount of wafer was as very small as
14 ng. Further, the peaks of the TIC were subjected to
the quantitative analysis; however the peaks were so

minute (the adsorption of organic material is very '



17 - agent which is an ethyl ene oxi de adduct having stearyl

am de as the nmain conponent. In the present invention, the
i'nstruments for handl i ng substrates are forned of the
above-described 5 resin material and additives, by adding a

pr edet er m ned anount of each additive to the resin base, followed
by kneading with heat, and subjecting such agresin conposition to
i nj ection nol di ng. Exanpl es which were carried out to clarify
the 10 effect of the present invention will now be descri bed.

small) that the quantitative analysis was not possible.
Further, the charge voltage was 0V, and therefore the
half value period was not observed.

(Example 6)

5 To 100 parts by weight of polyvinyl chloride resin
(having an average molecular weight of 20,000; a
product of MITSUI TOATSU KAGAKU), 25 parts by weight
of diisodecyl phthalate as a plasticizer, 1 part by
weight of 2,2’'-methylene-bis-(4-methyl-6~-t-butylphenyl)

10 as an.anti—oxidizing agent, and 1 part by weight of
N,N’-bis-(diethyleneglycol) stearylamine were added,
and they were kneaded while heating. With use of this
material, the injection molding was carried out and
thus a flat plate was manufactured. 1In this case,

15 an ultraviolet absorbing agent, a sponging agent or
a sponging controlling agent was not added.

The flat plate was examined in terms of the
organic material adsorption amount and chargelproperty
of a wafer, as in the case of Example 4. As a result,

20 the adsorption amount of wafer was as very small as
20 ng. Further, the peaks of the TIC were subjected to
the quantitative analysis; however the peaks were so
minute (the adsorption of organic material is very
small) that the quantitative analysis was not possible.

25 Further, the Charge voltage was 0V, and therefore the

half value period was not observed.



(EXéﬁpréwifw o To 100 parts by wei ght of polypropylene (aver age

qol ecul ar wei ght: 100,000, a product of M TSU TOATSU KAGAKU), 5
‘parts by weight of a lubricant (nolecular 15 wei ght: 420, N HON

SEKI YU), 3 parts by weight of a pl asticizer (nolecul ar wei ght 427;
DAl HACH KAGAKU KOGYO), 1 part by weight of an anti-oxidizing agent
(ol ecul ar wei ght: 521, YOSH TOM SEI YAKU4KOGYO) , 2 parts by weight
of an anti-static agent (average 20 nol ecul ar wei ght: 440, LION) were
added, and they were kneaded while heating. Wth use of the

mat eri al , I njection nolding was carried out to manufacture a

waf er carrier havi ng{BEdBR:® ohs of 208 nmin vertica
To 100 parts by weight of polyvinyl chloride resin,

7 parts by weight of adipic acid-1,3-butyleneglycol and
10 parts by weight of trioctyl trimellitate were added
5 as a plasticizer, 1 part by weight of 1,1,3-tris~(2-
methyl-4-hydroxy-5-t-butylphenyl) butane was added as
an anti-oxidizing agent, and 2 part by weight of
glycerin fatty ester was added as an antistatic agent,
and they were kneaded while heating. With use of this
10 material, the injection molding was carried out and
thus a flat plate was manufactured. 1In this case,
an ultraviolet absorbing agent, a sponging agent or
a sponging controlling agent was not added.
The flat plate was examined in terms of the
15 organic material adsorption amount and charge property
of a wafer, as in the case of Example 4. As a result,
the adsorption amount of wafer was as very small as
16 ng. Further, the peaks of the TIC were supjected to
the guantitative analysis; however the peaks were so
20 minute (the adsorption of organic material is very
small) that the quantitative analysis was not possible.
Further, the charge voltage was 0V, and therefore the
half value period was not observed.
(Comparative Example 3)
25 To 100 parts by weight of pre-polymer for
polyurethane and a hardener, 5 parts by weight of

dioctyl phthalate as a plasticizer, 2 parts by weight



direction X 236 mmin lateral direction X 215 nmin 25 hei ght, and
having a pitch between wafers of 6.35 nmm It should be noted that
t he.mai n conponent of the | ubricant was mcro-crystalline was, the
mai n conponent of the plasticizer was di-2-ethyl hexyl
cebacate, the mai n conponent of the anti-oxidizing agent was

stearyl - [err]-(3,5-di-t-butyl-4-hHdroxyphenyl) propionate, and the
mai n conponent of the anti-static agent was N, N -bi s- _
of 2,6-di-t-butyl-p-cresol as an anti-oxidizing agent,
1.5 part by weight of N,N’-bis-(2-hydroxyethyl)
laurylamine as an anti-static agent, and 0.5 parts by
weight of 2,(2'-hydroxy-5’-methylphenyl) benzotriazol

5 as an ultraviolet ray absorbing agent were added, and
they were kneaded while heating. Further, to'this-
material, water serving as a sponging agent was added,
and dimethylpolysiloxane-polyoxyalkylene coepblymer
(having an average molecular weight of 1800; SHINETU

10 KAGAKU KOUGYOU) was further added as a sponging agent.

. It should be noted that commercially available
dimethylpolysiloxane-polyoxyalkylene co-polymer was
used as it was. With use of this material, the
injection molding was carried out and thus a flat plate

15 was manufactured.

The flat plate was examined in terms of the
organic material adsorption amount and char§e~property
of a wafer, as in the case of Example 4. As a result,
the adsorption amount of wafer was as large,aé 285 ng.

20 Further, the peaks of the TIC were subjected to the
quantitative analysis, and dioctyl phthalate,
2,6-di-t-butyl-p-cresol, N,N’-bis~(2-~hydroxyethyl)
laurylamine, 2,(2’-hydroxy-5'-methylphenyl)
benzotriazol, hexadecamethylcycloctasiloxane,

25 octadecamethylcyclonanosiloxane and the like were
observed. Further, the charge voltage was_52V, and

therefore the half value period was 1.04 seconds or

T TRIS-GHEET_BAS-BEEN
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5 . (di ethyl enegl ycol ) st earyl am ne(stearyl di et hyl enegl ycol

anm ne) . A portlon (409) was cut out fromthe thus obtained

waf er carrier. WthiTeEgarg-to-tHe—saypl e, organic Tmatert+aklsof _the
i ti ' \ ) a waf er were exami ned using

REPLACEQtradnarre to be abbrevi at éh%tsHas&éﬁRe T

Silicon Wafer Analyﬁer.

herei nafter, product ol GL 3Ci ence) 42 _ s
of roughly three devices, nore specifically, atr | ’
heat - desor bi ng adsorbed 15 conmponents froma waf er to whi

materials were adsorbed, in a heliumgas stream and re-trapping
t hem a trehal desorption cold trap injector (TCT) device

(Comparative Example 4)
To 100 parts by weight of polyvinyl chloride resin,
3 parts by weight of dioctyl phthalate as a plasticizer,
5 2 parts by weight of 2,6-di-t-butyl-p-cresol as an
anti-oxidizing agent, and 1.5 parts by weight.of
N,N'-bis-(2-hydroxyethyl) laurylamide as an antistatic
agent were added, and they were kneaded while:heating.
With use of this material, the injection molding was
10 carried out and thus a flat plate was manufactured.
In this case, an ultraviolet absorbing agent, a
sponging agent or a sponging controlling agent was not
added.
The flat plate was examined in terms of the
15 organic material adsorption amount and charge property
of a wafer, as in the case qf Example 4. As a result,
the adsorption amount of wafer was as large as 300.ﬁg.
Further, the peaks of the TIC were subjected to the
guantitative analysis, and dioctyl phthalate,’
20 2,6-di-t-butyl-p-cresol, N,N’-bis-(2-hydroxyethyl)
laurylamide, and the like were observed.
7. 1Industrial Applicability
With regard to the wafer carrier, SMIF POD, wafer
box, wafer basket, wafer tray, wafer handling jig,
25 which are the instruments of the present invention,
the additives added to the resin base are of the types

which do not generate a gaseous organic material, and

THIS~SHEET Ha TN
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for i:’ntroduci ng the re-trapped organi c conponents into ~a capillary
t ube which is cool ed domn mnth I|qU|d 20 nitrogen, white————

héat -.desor bi ng the orgar DO s | so as to ffag themto be
concentrated, and a ggst EXr Bveit bgr aphy/ mass spectr Replaged
anal yzi ng t he cool eBEﬂrM;ESoncen rated corrponent s " t| ng
themin a heliumgas stTream By the GO/ M5 degi ce,

chromatogram (TIC) in which the organic conponents are separated by
t he GC device, can be obt ai ned. For each of the peaks, the organic

therefore the amount of the organic material components
adsorbed to a wafer can be reduced to about 1/5 of the
conventional case.

With regard to the wafer carrier, SMIF POD, wafer

5 box, wafer basket, wafer tray, wafer handling jig,
which are the instruments of the present in#ention,
the additives added to the resin base are of the types
which do not generate a gaseous organic material, and
therefore the amount of the organic material components
10 adsorbed to a wafer can be reduced to about 1/5 of the
conventional case.

Further, with regard to the shoe as a wearable
article of the present invention, the additives added
to the resin base which constitutes a scle are of the

15 types which do not generate a gaseous organic material,
and therefore the amount of the organic material
components adsorbed to a wafer can be reduced.to about
1/5 of the conventional case. Thus, the contamination
of wafers with organic materials can be preyehted in

20 the manufacture of a semiconductor device, and it

becomes possible to improve the yield.

ET_HASBEEN.
PLA




19 . conponents are subjected to quantitative anal ysis by

the M5 device. Wth the SWA, it is possible to neasure ;”“"—ETMTEE”CUHTEHTS

and types of organic materials adsorbed to a waf er urt her

accoré?ng to thg SWA, the analysis 5 can be carrleﬂmﬁﬁﬁiﬂﬁﬂmﬁﬁwl

of several ng(l1l0[err]g) per waf er . _ T uu

organic materials of the addi tives, aich were ad fer

was carried out in the followng manner. First, a portlon 0

wafer carrier and a 4-inch silicon wafer whose surface : was mashed,

were placed in a common desiccator to be ' .
CLAIMS

1. An instrument used for handing a substrate in

a clean room at room temperature under atmoéphere,
comprising: a resin base and at least one of additives

5 selected from the group consisting of a lubricant, a
plasticizer, an anti-oxidizing agent and an antistatic
agent, wherein the additives do not generate a gaseous
organic material component under conditions of room
temperature and atmospheric pressure.

10 2. An instrument according to claim 1, wherein
the lubricant contains as a main component at least
one selected from the group consisting of aliﬁhatié
hydrocarbons having a carbon atom number of 20 or more
and higher alcohols having a carbon atom number of 18

15 or more, and does not contain aliphatic hydrocarbons
having a carbon atom number of less than 20 and higher
alcohols having a carbon atom number of less than 18. |

3. An instrument according to claim 2, wherein
the lubricant is made of at least one selected from the

20 group consisting of microcrystalline wax, natural
paraffin, synthetic paraffin, polyolefin wax, synthetic
branch higher alcohols having a carbon atom number of
18, synthetic branch higher alcohols having a carbon
atom number of 20, synthetic branch higher alqohols

25 having a carbon atom number of 24 and oleyl alcohol.

4. An instrument according to claim 1, wherein

the plasticizer contains as a main component at least

e
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several centineters away from each other. A cover is -un—;——pLaGed—en—Lhe
desiccator and let is stand for several hours (four exanpl e,
hours). The wafer to which 15 organi c material s WermisSH&ons sen\es awd

inserted to the SWA where the adsorbed organic

desor bed by heating the wafer at 315[err]C underwﬁmﬁﬁm&wﬁﬂ
stream and then trapped once by thestrap device.

trapped organic materials were heat-adsorbed in the 20 hel i um gas
stream and then cooled dowm with liquid nitrogen in the TCT device
to be concentrated. After that, the cooled and concentrated organic

conmponent s oneygred epdgidedrom 28€[ grepp canaisiel ngnefasamhaxelic and t he

organi ¢ conponents were introduced into the GO M 25 devi ce.
acid esters having a molecular weight of 400 or more,

polyesters having a molecular weight of 400 or more and
epoxy-based compounds having a molecular weight of 400

5 or more, and does not contain carboxylic acid esters
having a molecular weight of less than 400, polyesters
having a molecular weight of less than 400 and
epoxy-based compounds having a molecular weight of less
than 400.

10 5. An instrument according to claim 4} wherein
the plasticizer is made of at least one selected from
the group consisting of phthalic acid ester-based
compounds, aliphatic dibasic acid ester-based compounds,
trimellitate-based compounds, polyester-based compounds

15 and epoxy-~based compounds.

6. An instrument according to claim 1, wherein
the anti-oxidizing agent is made of a phenol-based
compound having a molecular weight of 300 or more.

7. An instrument according to claim 6, wherein

20 the anti-oxidizing agent is made of at least one
selected from the group consisting of monophencl-based
compounds, bisphenol-based compounds and high-molecular
phenol-based compounds.

8. An instrument according to claim 1, wherein

25 the antistatic agent is made of a nonion-based compound
having a molecular weight of 350 or more.

9. An instrument according to claim 8, wherein

mmn I !lll TS R TS B
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pr oduct s of —H-FACH)
was used, under the neasurenent 4
20 conditions that a range was set to be 40[ err] QisShep cpace
(left for 40 mnutes), and the tenperature increasing |
to 10[err]C per mnute. The colum used had speci fi :
nmet hyl pol ysi | oxane, a length of 5 60m46an i nner dianeter of 0.25 mm

and a filmthickness

10

15

20

25

the nonion-based compound is made of at least

one selected from the group consisting of
polyoxyethylenealkylamine, polyoxyethylenealkylamide,
polyoxyethylenealkylether,
polyoxyethylenealkylphenylether and
N,N’'-bis-(dietheyleneglycol) stearylamine.

10. An instrument according to claim 1, wherein
the instrument is a cassette, a SMIF POD, a wafer box,
a wafer basket or a wafer handling jig, whiéh'is used
for handing a semiconductor wafer.

11. An instrument according to claim 1, wherein
the resin base is made of one selected from the group
consisting of a polyolefin, a polycarbonate and
a fluorine resin.

12.. A wearable article worn by an operatot in
a clean room at room temperature under atmosphere,
comprising: a resin base and at least one of additives
selected from the group consisting of a lubriéant,'a
plasticizer, an anti-oxidizing agent and an antistatic
agent, wherein the additives do not generate a gaseous
organic material component under conditions of room
temperature and atmospheric pressure.

13. A wearable article according to claim 12,
wherein the plasticizer contains as a main component
at least one selected from the group consisting of

carboxylic acid esters having a molecular weight of 400

or more, polyesters having a molecular weight of 400 or

T T s o
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of 0.25 [err]m The ionizing method of the M5 device was

t+he—
el’ectron i npact nethod, and the detection range was set to be 0, to
600 jn mMz. It should be noted that the quant i tEatsiShest e B cfths
carried out on the basis of 10 t he anal ytical curvell§ I
hexadecane and the concentration converted with
hexadecane. As a result, it wak?75 ng/wafer iIn hexadecane
conversion. Further, the peaks of TIC were subjected to
guantitative analysis; however the peaks were so 15 m nute (the
adsorption of the organic material very much | ess) that the
quantitative anafMpdes apgs epery-based cempanndis hahing ia melrcuddimti i zati on

of the conmpounds of the additives fromthe wafer carrier which is a
substrate handl i #§iIRSt PEBAL, oF sMPESs, 28d (dPPRRprePNtain carboxylic

acid esters having a molecular weight of less than 400,

polyesters having a molecular weight of less than 400
5 or epoxy-based compounds having a molecular weight of
less than 400.

14. A wearable article according to claiﬁ 13,'
wherein the plasticizer is made of at least one
selected from the group consisting of phthalic acid

10 ester-based compounds, aliphatic dibasic acid ester-
based compounds, trimellitate-based compounds,
polyester-based compounds and epoxy-based compounds.

15. A wearable article according to claim 12,
wherein the anti-oxidizing agent is made of a phenol-

15 based compound having a molecular weight of 300 or more.

16. A wearable article according to claim 15,
wherein the anti-oxidizing agent is made of at least
one selected from the group consisting of
monophenolfbased compounds, bisphenol-based

20 compounds and high-molecular phenol-based compounds.

17. A wearable article according to claim 12,
wherein the antistatic agent is made of a nonion-based
compound having a molecular weight of 350 or more.

18. A wearable article according to claim 17,

25 wherein the nonion-based compound is made of at least

one selected from the group consisting of

A " S ]




20 ~~  wafers are not contani nated. Next, 5 test pieces of 45
X45 mm were cut from the wafer carrier, and w th._use-ef—these——
sanpl es, the static property was exani ned by an el ectrostatic

measur ement device, Static Honest Meter (tradename, 25 This ShecokiagBeendfeplaced

Shishido Static). The static property was eval uat m‘mmﬂgmmu
vol tage and hal f val ue peri od. 48The el ectrosta
device mainly
polyoxyethylenealkylether,
polyoxyethylenealkylphenylether and
N,N’-bis-(dietheyleneglycol) stearylamine.

19. A wearable article according to claim 12,

5 wherein the ultraviolet ray absorbing agent is made of
a compound having a molecular weight of 300 or more.

20. A wearable article according to claiﬁ 19,
wherein the ultraviolet absorbing agent is made of
at least one selected from the group consisting of

10 salicylic acid-based compounds and benzophenon-based
compounds .

21. A wearable article according to claim 12,
wherein the resin base is polyvinyl chloride,
vinylchloride-based elastomer, chlorine-based

15 polyethylene or urethane resin.

22. A wearable article according to claim 12,
wherein the article is a shoe having a sole comprising
a prepolymer for urethane resin and a hardenef; and
a material containing at least one of the additive

20 group consisting of a sponging agent for sponging the
urethane resin, a silicon-based sponging controlling
agent which does not substantially generate low-
molecular siloxane, a plasticizer, an anti-oxidizing
agent, an antistatic agent and an ultraviolet ray

25 absorbing agent.

23. A wearable article according to claim 22,

wherein the silicon-based sponging controlling agent is

fr————
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consi sts of an application unit for charging a test pi ece - ———
arbitrarily, a turntable for inducing a corona -¢i-—scharge, a

feceiving unit for detecting a voltage of ~a test piece andlAitplaced
anplifier. 5 First, the half value period neas@# |
was connected to a synchroscope or a recording neter. ‘ \

he

applied was set to [err] 10 kV, the distancd? from t hdl

needl e el ectrode of the application unit to the surface of the
turntable was 10 20 mm and the distance fromthe el ectrode of the
receiving unit to the turntable was set to 15 nm In the case where
a test piece is B3P epElgt thpagt one selecitrd drsmakbe FFEHPtFRNSIPLERG of

t he needl e of the . i . .
of dimethylpolysiloxane which does not contain a cyclic

siloxane having a silicon atom number of 10 ox less; or
dimethylpolysiloxane-polyoxyalkylene co-polymer.
5 24. A wearable article used in a clean room,
comprising: o
a sole made of a urethane resin and at least one
of additives selected from the group consisting of
a sponging agent for sponging the urethane resin,
10 a silicon-based sponging controlling agent which does
not substantially generate low-molecular siloxane,
a plasticizer, an anti-oxidizing agent, an antistatic
agent and an ultraviolet ray absorbing ageﬁt; and
a flexible cover adhered or stitched to the sole.
15 25. A wearable article according to claim 24,l
further comprising a fastener member for opening or

closing the flexible cover.
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appl"\:-i' cation unit to the surface of the test piece and 15 t he di stance

fromthe el ectrode plate of the receiving uni f—et=heteta ek=ibe
set to 20 nmor 15 mm Such conditions are adyidHis SHEE%HASW‘NS.
Next, the test piece was discharged by nmeans of a RERtABEDer, dnd
then the test piece was mounted to a 20 nount frame—suci that the
surface thereof faces upwards. As theoturntable was rotated, the
appl i cation of a voltage of +10 kV was carried out for 30 seconds,
and after that, the application of the voltage was st opped. Then,
while the rotation of the turntable was 25 mai nt ai ned, the tine
required for which the charge A \BolS Jg& dec€alfs to 1/2 of the initia

charge vol tage was ) i
There are instruments used for handling

a substrate in a clean room at room temperature and
atmospheric pressure, which contain a resin base and at
5 least one additive selected from the group -consisting
of a lubricant, a plasticizer, an anti-oxidizing agent
and an antistatic agent, and the additives do not
generate gaseous organic material compound under

conditions of room temperature and atmospheric pressure.

This Sheet Hag Been Rep
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measdred. It should be noted that in the case where it
22 takes 120 seconds or nore for the initial charge

voltage to attenuate to negative, the neasurenent was st opped at
120 seconds. For the rest of the four pi eces, the neasurenent was
carried out in the sane 5 manner. The result indicated that the
charge property was OV, and therﬁnpge the hal f val ue period was not
obser ved.
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GExaﬁpIe 2) A wafer carrier was manufactured in the same 10

manner as in Exanple 1, except that natural paraffin (having a
carbon atom nunber of 22 or nore) was used as the main conponent of
the l'ubricant, 2,2 -nmet hyl ene- bi s- (4-nmet hyl - 6-t-butyl phenol) was
used as the main conmponent of the anti-oxidizing agent, and 15

N, N - bi s- (di et hyl enegl ycol ) stearyl am ne was used as the main
conponent of the anti-static agent. 2/3 The wafer carrier was
examned in terns of the organic material adsorption anount and
charge property of a wafer, as in the case of Exanple 1. As a
result, 20 t he adsorption anmount of wafer was as very snmall as
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7 ng. Further, the peaks of the TIC were subjected to t he

quantitative analysis; however the peaks were so m nute (the
adsorption of organic material is very small) that the quantitative
anal ysis was not possible. 25 Furt her, the charge voltage was 0V, and
therefore the hal f val ue period was not observed.

23 (Exanpl e 3) A wafer carrier was nmanufactured
in the sanme . 3/3

504
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manner as in Exanple 1, except that synthetic paraffin © (having a

carbon at om nunber of 24 or nore) was used 5 as the nmai n conponent of
the [ubricant, trinellitate was used as-%he—ﬁ&ﬁﬁ- ------------------
conponent of the

but yl phenol ) butane was used as the main conponent

anti-oxidizing agent, and 10 NN - bi s- ( |ethyleneglycol)
was used as the main conponent of the anti-static ag
The wafer carrier was examned in ternms of the organic naterlal
adsor pti on anount and charge property 3pof a wafer, as in the case of
Exanple 1. As a result, 15 t he adsorﬁqlon anount of wafer was as very
smal | - as CLAIMS

1. (Amended) An instrument used for handing

10

15

20

25

[T

di -i sodecyl

pl asticizer, 1,1,3-tris-(2-nethyl- dr

a substrate in a clean room at room temperéture under
atmosphere, comprising: a resin base; an anti-oxidizing
agent added to the resin base and an antistatic agént
added to’ the resin base, wherein the anti-oxidizing
agent and the antistatic agent do not generété a
gaseous organic material component under conditions of
room temperature and atmospheric pressure.

2. (Amended) An instrument according to claim 1,
wherein the resin base further comprises a lubricant,
and the lubricant contains as a main component at least
one selected from the group consisting of aliphatic
hydrocarbons having a carbon atom number of 20 or more
and higher alcohols having a carbon atom number of 18
or more, and does not contain aliphatic hydroéarboﬁs
having a carbon atom number of less than 20 or higher
alcohols having a carbon atom number of less than 18.

3. (Amended) An instrument according to claim 2,
wherein the lubricant is made of at least one selected
from the group consisting of microcrystalline wax,
natural paraffin, synthetic paraffin, polyolefin wax,
synthetic branch higher alcohols having a carbon atom
numpber of 18 or more, synthetic branch higher alcohols
having a carbon atom number of 20 more, synthetic

branch higher alcohols having a carbon atom number of

EH |
i
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3 ng. Further, the peaks of the TIC were subjected to ~ the

B

quantitative analysis; however the peaks were so ——™tnute (the
adsorption of organic material is very smal I') that tﬂgmguﬁnhmwghive
anal ysis was not possible. 20 Further, the charge 5 sur ed
by a rotary static tester, and it was 0V, there?;tmmm“mﬁal ue
peri od was not observed. (Canpgr ati ve Exanpl

A wafer carrier of Fluoroware Co. was prepared. 25 The wafer carrier
was exanmined in terns of the organic mat eri al adsorpti on anobunt and

charge property of 8r more, aM@f&leyRSaldbidme case of Exanple 1. As a
result, the

4. (Amended) An instrument according to claim 1,
wherein the resin base further comprises a plasticizer,
and the plasticizer contains as a main cbmponent at

5 least one selected from the group consisting of
carboxylic acid esters having a molecular weight of 400
or more, polyesters having a molecular weight of 400
or more and epoxy-based compounds having a molecular

Page 34/1

10 weight of 400 or more, and does not contain carboxylic
acid esters having a molecular weight of less than 400,
polyesters having a molecular weight of less than 400
or epoxy-based compounds having a molecular weight of
less than 400.

15 Page 35

| 5. An instrument according to claim 4, wherein
the plasticizer is made of at least one selected from
o the group consisting of phthalic acid ester-based

compounds, aliphatic dibasic acid ester-based:compounds,

20 trimellitate-based compounds, polyester-based compounds
and epoxy-based compounds.

6. An instrument according to claim 1, wherein
the anti-oxidizing agent is made of a phenol-based
compound having a molecular weight of 300 or more.

25 7. An instrument according to claim 6, wherein
the anti-oxidizing agent is made of one selected from

the group consisting of monophenol-based compounds,

O




24 - adsorpti on anount of wafer was as very Iarge'a§"173'ﬁi

e

Further, the peaks of the TIC of this case by the GO M . §e
subjected to the quantitative anal ysis, and in the® e;ﬂ@h&ﬁﬁqmﬁ

al i phati c hydrocarbons each having 5 a carbon atom nu mﬁ“\k\‘m‘\w
hi gher al cohol s havi ng a carbon at om nunber of up t C
al dehydes having a carbon atom nunber of_upg ta 12,
2,6-bis-(1, 1-di met hyl et hyl ) - 4- et hyl phenol and oxi de product s,

di octyl adipate, and dioctyl phthalate, were
: bisphenol~based compounds and high-molecular phenol-

based compounds.
8. An instrument according to claim 1, wherein
the antistatic agent is made of a nonion-based compound
5 having a molecular weight of 350 or more.
9. An instrument according to claim 8,
wherein the nonion-based compound is made of at

least one selected from the group consisting of

polyoxyethylenealkylamine, polyoxyethylenealkylamide,
10 polyoxyethylenealkylether,
polyoxyethylenealkylphenylether and
N,N’~bis-(dietheyleneglycol) stearylamine.
10. An instrument according to claim 1, wherein
the instrument is a cassette, a SMIF POD, a wafer box,
15 a wafer basket or a wafer handling jig, which-is used
for handing a semiconductor wafer. |
11. An instrument according to claim 1, whereih
(—; the resin base is made of one selected from the gréup

consisting of a polyolefin, a polycarbonate and
20 Page 36 o
a fluorine resin.

12. (Amended) A wearable article worn by an
operator in a clean room at room temperature under
atmosphere, comprising: a resin base, an anti-oxidizing

25 agent added to the resin base, an antistatic agent
added to the resin base and a plasticizer added to the

resin base, wherein any of the anti-oxidizing agent,

¢ e ——




i0 obser ved. Further, the charge vol t age was—1560V, and

t he hal f val ue period was 120 seconds or | onger. ed
. ; . Been Replac

(Conpar ati ve Exanpl e 2) To 100 parts by wei ghiniceheet Has

pol ypropyl ene (a product 15 of MTSU TOATSU KAGAKU) , \“u

wei ght of a | ubricant (N HON SEKI YU), 3 parts by mea

pl astici zer (DAl HACH KAGAKU KOGYO), 2 parts by wei ght of an

ant-i - oxi di zi ng agent (YOSH TOM SElI YAKU KOGYO), 1.5 parts by weight

of an anti-static agent (LION) were 20 added, and they were kneaded

while heating. ¥héhatEestatic agdft tdiR MHeLp1akribhBEt B8NnHP! di Ng was

carried out to manuf acture a wafer carrier having di nensi ons of 208

mm i n vegéhephtdi 4 egds@usX clfariv matkeatianlakboflpoAéht Oinder

e

conditions of room temperature and atmospheric pressure,
13. A wearable article according to claim.12,
5 wherein the plasticizer contains as a main.component
at least one selected from the group consisting of
carboxylic acid esters having a molecular weight of 400
or more, polyesters having a molecular weight of 400
or more and epoxy-based compounds having a moiecular

i0 weight of 400 or more, and does not contain carboxylic
acid esters having a molecular weight of less than 400,
polyesters having a molecular weight of less than 400
and epoxy-based compounds having a molecular weight of
less than 400.

15 14. A wearable article according to claim 13,
wherein the plasticizer is made of at least one
selected from the group consisting of phthalic acid

Ve ester-based compounds, aliphatic dibasic acid.

ester-based compounds, trimellitate-based compounds,
20 polyester-based compounds and epoxy-based compounds.

15. A wearable article according to claim 12,
wherein the anti-oxidizing agent is made of a phenol-
based.compound having a molecular weight of 300 or more.

16. A wearable article according to claim 15,

25 Page 37
wherein the anti-oxidizing agent is made of at
least one selected from the group consisting of
R O R O (75 S
* C L M 0§ %
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215 mmin height, and having a pitch between wafers of 25 6. 35-mm—tt

shoul d be noted that the nmain conponent of the lubricant was
fluidic paraffins (having a carbon at om nunber OVHEQ%@ Hasdpen Beplaced
mai n conponent of the J
plasticizer was di-octyl phthalate (nolecular weight: ,

mai n conponent of the anti-oxidizing agent g -
2,6-bis-t-butyl-p-cresol (nolecular weight: 220),

monophenol-based compounds, bisphenol-based compounds
and high-molecular phenol-based compounds.
17. A wearable article according to claim 12,
wherein the antistatic agent is made of a nonion-based
5 compound having a molecular weight of 350 or more.
18. A wearable article according to claim 17,
wherein the nonion-based compound is made of at
least one selected from the group consisting of
polyoxyethylenealkylamine, polyoxyethylenealkflamide,
10 polyoxyethylenealkylether,
polyoxyethylenealkylphenylether and
N,N’'-bis-(dietheyleneglycol) stearylamine.
19. (Amended) A wearable article according to
claim 12, further comprising an ultraviolet ray
15 absorbing agent, wherein the ultraviolet ray absorbing
agent is made of a compound h&ving a molecular weight
of 300 or more.
e 20. A wearable article according to cléim 19,
wherein the ultraviolet absorbing agent is made of
20 at least one selected from the group consistihg of
salicylic acid-based compounds and benzophenon-based
compounds .
21. A wearable article according to claim 12,
wherein the resin base is polyvinyl chloride,
25 vinylchloride-based elastomer, chlorine-based
polyethylene or urethane resin,

22. A wearable article according to claim 12,

T
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and the main conmponent of the anti-static agent vas 5 _ ____ ———

N, N - bi s- (2- hydroxyethyl) laurylam de (nolecul ar wei ght: 270) Thed
wafer carrier was examned in terns of the organltmﬂﬂwﬂﬁﬁé?ﬂﬁhpa“
adsor pti on anount and charge property of a wafer, “MLof
Exampl e 1. As a result, the adsorption anount of

very |arge as 216 ng. Furt her, %hq_peaks of t of this
case by the GC/ M5 net hod were subjected to the quantitative

anal ysis, and in the analysis aliphatic hydr ocar bons each having a
carbon at om nunb oGt hal .
2,6-di-t-butyl - pg%f%%%%? d%%%$yﬁ) 5y she havﬁgér%x%é?ﬁyf?mPgﬁ?§Pgnide
and the like werg SBSSINGLr for urethane Edsif®hnd! BenGRALAE YOLhETe vas

Ov, and the half
a material containing at least one of the additive

Page 37/1
5 group consisting of a sponging agent for sponging the
urethane resin, a silicon-based sponging controlling
agent which does not substantially generate'low-
molecular siloxane, a plasticizer, an anti-oxidizing
agent, an antistatic agent and an ultraviolet ray
10 absorbing agent.

23. A wearable article according to claim 22,
wherein the silicon-based sponging controlling agent is
made of at least one selected from the group consisting

Page 38

15 of dimethylpolysiloxane which does not contain a cyclic
siloxane having a silicon atom number of 10 or less,
and dimethylpolysiloxane-polyoxyalkylene co-polymer.

- 24. A wearable article used in a clean room,

comprising:

20 a sole made of an urethane resin and at least one
of additives selected from the group consisting of
a sponging agent for sponging the urethane resin,
a silicon-based sponging controlling agent which does
not substantially generate low-molecular siloxane,

25 a plasticizer, an anti-oxidizing agent, an antistatic
agent and an ultraviolet ray absorbing agent; and

a flexible cover adhered or stitched to the sole.

R OR A0 0 THIS SHEET HES See |
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val ue peri od was not observed. The above examaWﬂ

described in connection 20 with the case where the present |nvent Mhced
was applied to the instruments for handling sili commaﬁeéﬂm i'g

wear abl e articles; however the present invention is not

t hese exanples, but can be applied to the case for o S
such as LCD gl ass substrate 25 and exposggr e_ mask. a
shoe for a clean room as an exanpl e of t he wearabl e artlcles |
now be described with 26

reference to FIGS. 3Azmnd 3B,aRdabh& afticle according to claim 24,

further comprising a fastener member for opening or
closing the flexible cover.
26. (Added) An instrument used for handing a

S substrate in a clean room at room temperature under
atmosphere, comprising: a resin base; and ét least one
additive added to the resin base, selected from the-
group consisting of a lubricant, a plasticizer and
an antistatic agent,

10 wherein the lubricant is made of a coméound
containing as a main component microcrystalline wax,
natural paraffin, synthetic paraffin, 'polyolefin wax,
synthetic branch higher alcohol having a carbon atom
number of 18 or more, synthetic branch higher alcohol

15 having a carbon atom number of 20 or more, synthetic
branch higher alcohol having a carbon atom number of
24 or more, and aleyl alcohol, and not confaining

o aliphatic hydrocarbon having a carbon atom number of
less than 20 and higher alcohol having a carbon atdm

20 number of less than 18,

Page 38/1
the plasticizer is made of at least one compound
having a molecular weight of 400 or more, selected from
the group consisting of phthalic acid ester-based

25 compounds, aliphatic dibasic acid ester-based compounds,

trimellitate-based compounds, polyester-based compounds

and epoxy-based compounds, but not containing'
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A. shoe for clean roomis disclosed in Jpn. Pat. Appin. KOKA—Pubtication
No. 7-297257. As shown in FIGS. 3A and 3B, a shoe 50 for a clean room
includes a pair of flexible tab nenbers 51, velcro fasten%ssﬁztﬁaaBEi ﬁ’ﬁ

cover 5 53, an ordinary fastener 54 and a sole 56. The v

52 are adhered, one to the front surface of one of th

and the other to the rear surface af tjhe ather tab ne 1 The
ordinary fastener 54 is sewn to mat chi ng edges of the erX|bIe cover
53. The fasteners 53 and 54 are designed to fasten up or open the

flexible cover 53:arddxylic amd:lgslﬂlﬁ:"s, HaR8 nPhemeetaladhge egneropti t ched
to the other edge of the fl exi ble cover '53. The sole 56 is nmade of an

urethane resin, angss ¥MA€T4G0, polyest@Hsaindivigigah meastudae weéighe group
consi sting of addi tives such as a spongi ng agent for sponging the

uret hane resin, aosilésodntisetd o icda6bhased cbgpounds Rgefmhgwhi ch does

not substantially generate sil oxane of |ow nolecular, a 15 plasticizer, an

anti - oxi di zi ng aganmolecubmt iwesitgitt ofadests ahana400,rapdabsor bi ng

agent. It should be noted that as shown in FIG 4, there is another type of

shoe 5 the antistatic agent is made of a nonion-based
compound having a molecular weight of 350 or more,
which is made of at least one selected from the
group consisting of polyoxyethylenealkylamine;
polyoxyethylenealkylamide, polyoxyethylenealkylether,

10 polyoxyethylenealkylphenylether and
N,N’-bis-(dietheyleneglycol) stearylamine,

wherein the additives do not generate a gaseous
organic material compound under conditions of room
temperature and atmospheric pressure.

15 27. (Added) An instrument according to claim 26,
further comprising an anti-oxidizing agent, wherein the
anti-oxidizing agent is made of a phenol-based compound
having a molecular weight of 300 or more.

28. (Added) An instrument according to élaim'27,

20 further comprising an anti-oxidizing agent, wherein the
anti-oxidizing agent is made of at least one selected
from the group consisting of monophenol-based compounds,
bis-phenol-based compounds and high molecular weight
phenol-based compounds.

25 Page 38/2

29. (Added) A shoe worn by an operator in a clean

room at room temperature under atmosphere, comprising:

[

. REPLACED

]



50A, in which a flexible cover 53A without a zip fastener—i-s—fixedontoa —
sol e 56A. In the case where the sole 56 9&s§m§ %&Qaﬁ&pgkd

shoe is manufactured 20 using the above-described resin ba
additives, a predeterm ned anmount of additive is adde%ﬂm Hlﬁﬂmml
material, and kneaded while heating. Then, the resin [

subjected to injection nolding. - 12n-the present invention, it

is preferable that the main conmponent of the pl astici zer should be one
of a cal boxyl ate having a nol ecul ar wei ght of 420 or 25 nore, a pol yester

having a nol ecul ag 1es ghRtb&ie A0hdrat s tAhaARRAYIYe added to the
REPLACENVENT SHEET

Li resin base, selected from the group cdhsistingaséd conpound
havi ng a nol ecul ar wei ght of 400 or nore. It is particularly
a lubricant, a plasticizer and an antistatic agent,
wherein the lubricant is made of a compound
5 containing as a main component microcrystalline wax,
natural paraffin, synthetic paraffin, polyolefin wax,
a synthetic branch higher alcohol having a qarbon atom
number of 18 or more, a synthetic branch higher alcohol
having a carbon atom number of 20 or more, a synthetic

10 branch higher alcohol having a carbon atom number of
24 or more, and aleyl alcohol, and not containing
aliphatic hydrocarbon having a carbon atom number of
less than 20 and higher alcohol having a carbon atom
number of less than 18,

15 the plasticizer is made of at least one compound
having a molecular weight of 400 or more, selected from
the group consisting of phthalic acid ester-based

) compounds, aliphatic dibasic acid ester-based compounds,
trimellitate-based compounds, polyester—baséd‘compounds

20 and epoxy-based compounds, but not containing
carboxylic acid esters having a molecular weight of
less than 400, polyesters having a molecular weight
of less than 400 and epoxy-based compounds having
a molecular weight of less than 400, and

25 the antistatic agent is made of a nonion-based

compound having a molecular weight of 350 or more,

which is made of at least one selected from the group

g
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pneférable that the main conponent of the plasticizer should be at |east——

one of phthalic acid ester-based conpounds such as isodecyl pht hal at e
(ol ecul ar wei ght: 447) and lauryl phthal ate (nol ecultesSheveckayBeen REplapd
al i phatic dibasic acid 5 ester-based conpounds such as d|

azel ate (nol ecul ar wei ght: 413) and di - 2- ethylhexyl c

(ol ecul ar wei ght: 427); trinellitate ester-pas S such
tris-2-ethylhexyl trinellitate (nol ecul ar melght 547) and trloctyl

trimellitate (nol ecul ar weight: 547); polyester-based conpounds which
are pol yners obt aidgf it inReeld @8I yBelWeRp18h8aPkF1 aRvikts, such as adipic
acid, 10 azelaic acid, sebacic acid and phthalic acid, and glycol or

gl ycerin, espeC|aékmqoxyethyﬂéﬂéhhkpea@hﬁéQ|PﬁﬂY@ﬁYétﬁyﬁﬁﬁb5IKVKHU“§rpr

but yl ene gl ycol | pat e- based conpounds each having a nol ecul ar
wei ght of 2000 to 8000; and epoxy-based Page 38¢Bpounds such as epoxy fatty
est er-based conpounds (nol ecul ar wei ght: 400 to 500) and epoxy oi

(nolecular wei ght paﬂymﬁyéﬁh@&ﬁnealkylphenyﬂeghenIdnﬁe noted that if the

mai n conponent of the plasticizer is dibutyl )
5 N,N’-bis-(dietheyleneglycol) stearylamine,

wherein the ultraviolet ray absorbing agent is
made of at least one compound having a molecular weight
of 300 or higher, selected from the group cbnsistigé of
salicylate-based compounds and benzo-phenone compounds,
10 and
the additives do not generate a gaseous organic
material compound under conditions of room temperature
and atmospheric pressure.
30. (Added) A shoe according to claim 29, further
15 comprising an anti-oxidizing agent, wherein the anti-
oxidizing agent is made of a phenol-based compound
having a molecular weight of 300 or more.
31. (Added) A shoe according to claiﬁ 30, further
comprising an anti-oxidizing agent, wherein the anti-
20 oxidizing agent is made of at least one selected ffom
the group consisting of monophenol-based compounds,
bis-phenol-based compounds and high moleculérlweight

phenol-based compounds.

| 1"""! I IIIH Mlll | llll R
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pht hal at e (nmol ecul ar wei ght: 278), dloctyl pht hal at e (nol ecul ar wei ght:
391) or - di-2-ethyl hexyl adipate (nolecular weight: 371), having-a—
nol ecul ar wei ght of | ess than 420, it volatilizes fromthe sole of
the shoe at a normal tenperature of a clean room (23] em&pﬁ%uhaaénR@hwd
adsorbed on a wafer. Therefore, it is not 20 preferable
the present invention, it is preferable thatothe main conpone
anti-oxidizing agent should be at |east one %f nonophenol - base conpo
such as stearyl-[err]-(3, 5-di-t-butyl-4- hydroxyphenyl) propi onat e
(mol ecular wei ght : 520.9); blsphenol bas d conpounds such as 2, 2'
- et hyl ene-bi s-(4- 25 ethyl -t- butylph % (nDIecuIar wei ght: 340.5),
2, 2' - met hyl ene- bi 4- et hyl
REPL ACENVENT SHEET§ éther, examples of the instrument for handling

substrates are a wafer box, SMIF POD, a wafer tray,

a wafer cassette, a wafer basket and a wafer handling

5 jig. These wafer handling instruments are discussed

in, for example, Jap. Pat. Appln. KOKAI Publication

No. 1-222429 and U.S. Patent No. 4,534,389f

The inventors of the present invention examined

organic materials in the atmosphere in the step of

10 manufacturing a semiconductor device, and obtained the
results shown in FIG. 1A. Further, they examined
organic materials adhered to a semiconductor wafer
during the step of manufacturing a semiconductor device,
and obtained the results shown in FIG. 1B. When these

15 results were taken as a whole, it was found that the
detected organic materials match well the ordinary
additives (lubricant, plasticizer, anti-oxidizing agent,
antistatic agent) contained in the resin materials
which constitute the instruments for handling

20 substrates, such as wafer cassettes and SMIF POD.

In consideration of the above findings, the
inventors of the present invention have completed the
present invention, and with use of additives (lubricant,
plasticizer, anti-oxidizing agent and antistatic agent)

25 containing organic materials having boiling points
higher than those organic materials (for example,

a higher boiling point than that of DOP (dioctyl

THIS SHEET HAS BEEN'
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28 ° butyl phenol) (nolecular weight: 368.5), -
4,4' - t hi obi s- (3-net hyl - 6-t - but yl phenol) (ol ecul ar melght 358 %w

4,4' -butylidenbis-(3-nethyl-6-t-butyl phenol) ( nol eculhi
382.6); and hi gh-nol ecul e phenol - based conpounds such “\“l\\“\

1,1,3-tris-(2-nethyl -4-hydroxy-5-t-butyl phenol ) but ane

29

(ol ecul ar weight: 544.8), 1,.3,§&-trinethyl- 2 4 6-

tris(3,5-di-t-butyl-4-hydroxybenzyl)benzene {nol ecul ar

10

15

20

25

phthalate), that is, organic materials having low
volatility values, the amount of organic material
adsorbed onto a substrate can be significantly reduced.
It should be noted that the judgment as to whether or
not organic materials volatilize from a substrate
handling instrument and are adsorbed on the surface of
a substrate can be made by means of a wafer'analyzgf or
the like, which will be explained later.

An instrument of the present invention, used in
the clean room is an instrument used for handling a
substrate in a clean room at room temperature and under
atmospheric pressure, and it is characterized by
including a resin base and at least one additive

Page 4/1

selected from the group consisting of an anti-oxidizing
agent made of a phenol-based compound having a
molecular weight of 300 or more, added to fhe resin
base, and an antistatic agent made of an nonion-based
compound having a molecular weight of 350 or more,.
added to the resin base, and that both the anti-
oxidizing agent and antistatic agent do not eésily

generate a gaseous organic component from the resin

laced

base at room temperature and under atmospheric pressure.

When the molecular weight is 350 or more, the
nonion-based antistatic agent is not released from the
resin base at room temperature and under atmospheric

pressure, as an out gas. Meanwhile, when the molecular

“-—h—-—-’-’-—ww
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meigh{: 775.2), tetrakis-[nethylene-3-(3",5 -di-t- -

but yl - 4' - hydr oxyphenyl ) propi onate] nethane (nolecular 5 wei ght :
1177.7), bis-[3,3 -bis-(4"-hydroxy-3'-t- but ylI phenythi) skeeiiss Ben Replackd
gl ycol ester (nolecular wei ght: 794.4).

conponent of the anti-oxidizing agent Is 2,6-di -t-buumm lm III‘
(nol ecul ar wei ght: 220.4) or 10 2, 6-di - butyl 4-ethyl p

(ol ecul ar wei ght: 234.2), whi ch Thas ’a nol ecul ar wei ght of |ess
than 300, it voIatiIizes fromthe sole of the ordinary clean room

Zésorbed onaanaépgé?g ?%¢ %I$LM%§£L§i @P&b%&errig%thdelgl?% t he
present inventiOnaggﬁt'fspﬁ§{e£é¥g§%ééugrom the resin base at room

temperature and under atmospheric pressure, as an out
gas. In the case where a nonion-based antistatic agent

5 and a phenol-based anti-oxidizing agent are co-present
in a resin, HY group of the nonion-based antistatic
agent and OH~ of the phenol-based anti-oxidizing group
are attracted to each other to restrain each other; and
therefore they are not substantially released. from the

10 resin base as an out gas.

Further, just in case where being released as

an out gas and adsorbed on the surface of a substrate,
the nonion-based antistatic agent causes a less adverse
effect on the semiconductor device manufacturing

15 process, and is substantially harmless, as compared
to other anion-based or cation-based compounds.
By contrast, in the case of some other type of
an antistatic agent, for exmaple, an anion-based
antistatic agent, alkali metals such as Na and K

20 contained in such an agent easily cause a short-
circuiting of circuits or insulation error or the like.
Thus, there is a great possibility that some critical
adverse effect is caused on the semiconductor device.
For this reason, it is not appropriate to use an anion-

25 based antistatic agent in the manufacturing process of
semiconductor devices these days. Or in the case where

the antistatic agent is a cation-based compound,

THIS SHEET HAS BEEN'|
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the mai n conponent of the antistatic agent should be .___a_noaLQﬂmgggng_

conpound havi ng a nol ecul ar wei ght of 350 or higher. It is
particularly preferable that t he noni on- based conpoﬂnd%&hﬁumdmhﬁp@&

| east one of 20 pol yoxyet hyl eneal kyl am ne, polyoxyethyl
pol yoxyet hyl eneal kyl et her, polyoxyethylenealkylpheny "
N, N -bi s-(di ethyl ene glycol) stearyl amne.,;in the

of the anti-static agent, the nolecular 25 “wei ght is calculated from
the carbon atom nunber of the al kyl group and/or the nunber of
bondi ng of chﬂﬁﬂi%%fx%&hyhﬁ 1S-ide ion, sulfide ion or the like

contained in the compound serve as a causing factor
Page 4/2
substance of corrosion. Therefore, it is not appropri-
5 ate to use such an agent in the manufacturing process
of semiconductor devices these days. As described, the
nonion-based antistatic agent has an advantage that its
is substantially harmless in the process of ménufaé-
turing semiconductor devices, as compared to some other
10 type of antistatic agent.
Page 5
The wearable articles of the present invention
include shoes (of the type whose soles are covered by
cloth), groves, clothes (suits), glasses and the like,
15 which are worn by the operator in a clean room during
the manufacture of semiconductor devices. To these
resin portion of the wearable articles, the plasticizer
for enhancing the moldability and maintaining the
material properties, the anti-oxidizing agent'for
20 preventing the deterioration due to oxidization, which
would occur during or after the molding process, and
the antistatic agent for imparting an anti-static
property, and if necessary, an ultraviolet ray
absorbing agent, etct. Are added as additives.
25 The inventors of the present invention examined
the organic components adhered to wafers during the

manufacture of semiconductor devices, and it was found

THIS SHEET HAS BEEN'
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30 I f the main conmponent of the anti-static ageﬁT’ ——+S
N;N -bi s-(2-hydroxyet hyl) lauryl am de (nolecul ar ]hﬁgﬁ 273), it
vol.atilizes fromthe sole of the clean roon1shoe ‘QH£SB &Wh“d

tenperature of a clean room (23[err]C), 5 and is ads m
Therefore, it is not pr ef er abl e. I n t

.invention, it is preferable that -thezamain conponent of t he
ul travi ol et ray absorbing agent shoul d be a compound having a
nmol ecul ar wei ght of

that they are components of the additives (plasticizer,

anti-oxidizing agent, antistatic agent and ultraviolet
ray absorbing agent) contained in the resin material
which constitutes the sole of the shoe for clean room.
5 In consideration of the above findings, the
inventors of the present invention have completed the
Page 6
present invention, and with use of additives klubricant,
plasticizer, anti-oxidizing agent, antistatic agent and
10 ultraviolet ray preventing agent) containing organic
materials having boiling points higher than those
organic materials (for example, a higher boiling point
than that of 2,6-di-t-butyl-p-cresol), that is, organic
materials having low volatility values (less generation
15 of out gas), the amount of organic material adsorbed
onto a substrate can be significantly reduced. It
should be noted that the judgment as to whether or not
organic materials volatilize from the clean_room shoe
and are adsorbed on the surface of a substrate can be
20 made by means of a wafer analyzer or the like, which
will be explained later.
A wearable article of the present invention, used
in the clean room is an article worn by the operator in
a clean room at room temperature and under atmospheric
25 pressure, and it is characterized by including a resin
base and at least one additive selected from the

group consisting of an anti-oxidizing agent made of

o 1,
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10" 300 or nore. It is preferable that the mai n conponent of

the.yl traviol et absorbing agent should be one of a salicyl at e- based
condend such as p- octyl phenyl sal i cyl ate (nol ecul afhingtieg s Bedifepiaced
benzophenone- based conpounds such as 15 2- hydr oxy- 4- oct

(rol ecul ar wei ght: 326), 2- hydr oxy- 4- dodecyl oxybenz Igﬂﬂ:mm
(nol ecul ar wei ght : 382); and benzot{azol -based conpo

2-(2' -hydroxy-3'-t-butyl-5"-nmet hyl phenyl ) - 5- cl orobenzotri azo

(rol ecul ar wei ght: 315), 20 2-(2'-hydroxy-3',5"-di-t-butyl phenyl)-5-
chl orobenzotri azgq| l.ac - 36 :

2-(2'-hydroxy-3'%' |P? gnségﬁghgpgggﬁz%%Y%%.cﬁ mOleculaﬁrg?l gﬁTé} wei ght :

334), 2-(2'-hydr o) 3r more, added to the resin base, an antistatic
agent made of an nonion-based compound having a
molecular weight of 350 or more, added to the resin

5 base and a plasticizer added to the resin base, and
that the anti-oxidizing agent, antistatic agent and
plasticizer do not easily generate a gaseous organic
component from the resin base at room tempefature and
under atmospheric pressure.

10 5. Brief Description of Drawings
FIG. 1A is a diagram showing a characteristic
curve which indicates the measurement result of the
organic materials contained in the atmosphere for
processing semiconductor wafers (that is, clean room),
15 and FIG. 1B is a diagram showing a characteristic curve
which indicates the measurement result of the organic
materials adhered to the surface of a semiconductor
wafer;
FIG. 2A is a lateral cross sectional view showing
20 a SMIF POD (Standard Mechanical Interface POD) used for
isolating a wafer carrier (cassette) from outSide
atmosphere, and FIG. 2B is a lateral cross sectional
view showing the SMIF POD, designed to illustrate the
state of the SMIF POD in use;
25 FIGS. 3A and 3B are plan views showing a shoe for

clean room; and

FIG. 4 is a side view of another shoe fo: clean

| THIS SHEET HAS BEEN'
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(3'",6'"',5"',6""'-tetrahydrophthalinidenethyl)-5- 25

met hyl phenyl ) benzotri azol (nolecular weight: 388), and —t+he—+t-Hke—4-t
shodtl d be noted that the ultraviol et absor bi ng agent nmay not be
used in the case where This Sheet Has Hdn Replaced

a resin material having an excel |l ent weat hering resil§ | as
pol yvinyl chloride, is used. _Irhihq_present i N S

pr ef erabl e t hat

room.
6. Best Mode of Carrying Out the Invention
Various preferable modes of the present invention
will now be specifically described.
5 First, while referring to FICS. 2A and 2B, a SMIF
Page 6/1
POD (Standard Mechanical Interface POD) will now be
described.
Jap. Pat. Appln. KOKAI Publication No. 1-222429

10 and U.S. Patent No. 4,534,389

Page 20
is sewn to matching edges of the flexible cover 53.
The fasteners 53 and 54 are designed to fasten up or
open the flexible cover 53.

15 Further, the sole 56 is adhered or stitched to the
other edge of the flexible cover 53. The sole.56 is
made of an urethane resin, and a material containing
at least one of the group consisting of additives such
as a sponging agent for sponging the urethahe_resin,

20 a silicon-based sponging controlling agent which does
not substantially generate siloxane of low molecular,
a plasticizer, an anti-oxidizing agent, an anti-static
agent and a UV ray absorbing agent. It should be noted
that as shown in FIG. 4, there is another type of shoe

25 50A, in which a flexible cover 53A without a zip
fastener is fixed onto a sole 56A.

In the case where the sole 56 of a clean room shoe

THiS SHEET HAS BEEN'
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the'resin material should be pol yvinyl chloride resin 5 or_urethane
resin. These resins are preferabl e because each has a flexibiTity ™
and,a resiliency, which are necessary for the shoepg

e...and
further has a | ess out gas anount of organic rra_ter|S c¢f as eplaced
resin. Further, the present invention provides| Mgl Hm
room shoe having a sole made of an urethane yresin and

containing at | east one of the group consi sting of additives such
as, a spongi ng agent for spongi ng the urethane resin, a

i 1icon-based ' [1] t which.d t
substant iy gensyapgnefactured Wit S5 AR ERERY FegtacPrerzer, an
I - i ghgi 5 B nd .a . )
Absorbing agens . Ghd A8a26E0s, O AL Ui a1k Ve 1o

added to a resin material, and kneaded while heating.

Then, the resin composition is subjected to injection
5 molding.
In the present invention, it is preferable that
the main component of the plasticizer should be one of
a calboxylate having a molecular weight of 420 or more,
a polyester having a molecular weight of 400 6r mofe,
10 and an epoxy-based compound having a molecular weight
of 400 or more. It is particularly preferable that the
main component of the plasticizer should be at least
one of phthalic acid ester-based compounds such as
isodecyl phthalate (molecular weight: 447) and lauryl
15 phthalate (molecular weight: 502); aliphatic dibasic
acid ester-based compounds such as di-2-ethylhexyl
azelate (molecular weight: 413) and di-2-ethylhexyl
cebacate (molecular weight: 427); trimellitate ester-
based compounds such as tris-2-ethylhexyl trimellitate
20 Page 21
(molecular weight: 547) and trioctyl trimellitate
(molecular weight: 547); polyester-based compounds
which are polymers obtained by reactions between
dibasic acids such as adipic acid, azelaic acid,
25 sebacic acid and phthalic acid, and glycol or glycerin,
especially, propylene glycol adipate-based compounds

or butylene glycol adipate-based compounds each having

THIS SHEET HAS BEEN
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additives do not generate gaseous organic materi al . ——ln this

case, it is preferable that the silicon- 20 based spongi ng controrTTﬁﬁ*“
agent should be at |east one of di net hyl pol ysi | oxane lﬁﬁﬂdd&auaggmd
substantial ly contain cyclic siloxane having a silicoi

of 10 or less and di net hyl pol ysi | oxane- pol yocyal kyl en ’”ﬂlﬁﬂlm
copol yner. Such conpounds can be obtai ned by, . 25 elimnating cyc

si | oxanes having a silicon atom nunber of 10 | ess by heating a
comercially avail abl e silicon-based sponge controlling agent while

a molecular weight of 2000 to 8000; and epoxy-based
compounds such as epoxy fatty ester-based compounds
(moleéular weight: 400 to 500) and epoxy oil (molecular
weight: about 1000).
5 It should be noted that if the main component of
the plasticizer is dibutyl phthalate (molecular weight:
278), dioctyl phthalate (molecular weight: '391) or
di-2-ethylhexyl adipate (molecular weight: 371), having
a molecular weight of less than 420, it volatilizes
10 from the sole of the shoe at a normal temperature of
a clean room (23°C), and is adsorbed on a wafer.
Therefore, it is not preferable.
In the present invention, it is preferable that
the main component of the anti-oxidizing agent should
15 be at least one of monophenol-based compounds such as
stearyl- f-(3, 5-di-t-butyl-4-hydroxyphenyl) propionate
(molecular weight: 520.9); bisphenol-based compounds
such as 2,2'-methylene-bis-(4-methyl-6-t-butylphenol)
(molecular weight: 340.5), 2,2'-methylene—bis-(4-eth§l-
20 6-t-butylphenol) (molecular weight: 368.5), 4,4’
Page 26
(having a molecular weight of 427; DAIHACHI KAGAKU
KOGY0), 0.5 parts by weight of an anti-oxidizing agent
(having a molecular weight of 340; YOSHITOMI SEIYAKU
25 KOGYO), 1 part by weight of an anti-static agent

(having an average molecular of 450; LION), and

0.5 parts by weight of an ultraviolet ray absorbing

THIS SHEET HAS BEEN'
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327 vacuum deareating it. Pref erabl e exanpl es of the

material for the clean room shoe of the present Tnventtonare-those
cont ai ni ng pol yvi nyl chl oride, vinyl chloride-baSﬁ&“ﬁl t oner 5
and chl orinated pol yethyl ene resin as a resin base, o eplaced
whose mai n conmponent is tris-2-ethyl hexyl trinelli{ﬂﬂﬂ

anti - oxi di zi ng agent whose main co nent is 2,2

- et hyl ene-bi s- (4-ethyl -6-t- but yl phenol) and an antistatic agent
whose main 10 conponent is an ethyl eneoxi de adduct of stearyl am de,

and those using g UHet halG i hESL"mBTeful &5 e IPETdA334; cuIBA
GAIGI CO.) were added, and they were kneaded while
heatihg. Further, to this material, water serving as
a sponging agent was added, and dimethylpolysiloxane-

5 polyoxyalkylene co-polymer (having an average molecular
weight of 1800; SHINETU KAGAKU KOUGYOU) was further
added as a sponging agent. It should be noted that the
commercially available sponging controlling agent was
not used for the instruments, wearable articles or-

10 shoes of the present invention since it releases a
great amount of siloxane. l
It should be further noted that dimethylpolysiloxane-
polyoxyalkylene co-polymer used here was treated at
a degree of vacuum of 10 mmHg at 150°C for 3 hours.
15 With use of this material, the injection molding was
carried out, and thus a flat plate having dimensions of
100 X 100 mm and a thickness of 10 mm was obtained.
In this case, the main component of the
plasticizer was di-2-ethylhexyl sebacate, the
20 main component of the anti-oxidizing agent Wais
2,2'-methylene-bis-(4-ethyl-6-t-butylphenol), the
main component of the antistatic agent was .
polyethyleneglycol-p-nonylphenyl ether, and the main
component of the ultraviolet ray absorbing agent was
25 2-(2'-hydroxy-3',5'-di-t-amylphenol) benzotriazol.
A portion (40g) was cut out from the thus obtained

wafer carrier. With regard to the sample, organic




and contalnlng additives a plasticizer whose main -—QggnpgnenI“LjL_m

di - 2- et hyl hexyl sebacate, an anti - oxi di zi ng agent whose main
conponent is 15 2,2' -net hyl ene-bi s-(4-ethyl-6-t- butyﬂthﬁﬂE&s&xnmmhwd
an antistatic agent whose mai n conmponent is a

pol yet hyl enegl ycol - p- nonyl phenol, and an ul travi ol et M ﬂi
agent whose main conponent is 2-(2' - 18 hydroxy-3',5"- oI)
benzotriazol. It should 20 be not ed that when spongi ng the ur et hane

resin, it is preferable that dinethyl polysiloxane-pol yoxyal kil ene

co- pol ymer whi chy y\asy ia{f‘é‘tcﬁfi e & %%%s%h‘iéﬁ“%‘:@f adsorbed & mmHg at

150[err]C for 3 hours shoul d be used togeth a spongi ng
agent . a wafer were examined using Slllcon Wafer Analyzer

(tradename, to be abbreviated as "SWA" hereinafter,
product of GL Science).

5 Page 26/1

The SWA consists of roughly three devices, more

specifically, a trap device for heat-desorbing adsorbed
components from a wafer to which organic materials were
adsorbed, |

10 Pagé 33
was examined in terms of the organic material’
adsorption amount and charge property of a wafer, as in
the case of Example 4. As a result, the adsorption
amount of wafer was as large as 300 ng. Further, the

15 peaks of the TIC were subjected to the quantitative
analysis, and dioctyl phthalate, 2,6-di-t-butyl-p-
cresol, N,N’-bis-(2-hydroxyethyi) laurylamide, and the
like were observed. |
7. 1Industrial Aplicability

20 With regard to the wafer carrier, SMIF POD, wafer
box, wafer basket, wafer tray, wafer handling jig,.
which are the instruments of the present invention, the
additives added to the resin base are of thé ﬁypes
which do not generate a gaseous organic material, and

25 therefore the amount of the organic material components
adsorbed to a wafer can be reduced to about 1/5 of the

conventional case.

TS SHEE T A‘Aq BEEN'|
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25 Next, an exanple which was carried out so as to
the effect of the present invention.will now be de SThisiSh& €l B

33. (Exanpl e 4) To 100 parts by wei ght of pr I  fachlaced
pol yur et hane and a har dener (havi ng an average nol ecul ’MHIL "I
4000; a product of M TSU TOATSU KAGAKU), 5 parts by

pl asticizer (having a nol ecul ar wei ght of 4237, - 5 DAl HACH KAGAKU KOGYO) ,

0.5 parts by weight of an anti-oxidizing agent (havi ng a nol ecul ar
wei ght of 340; YOSH TOM SEl YAKU KOGYO), 1 part by wei ght of an

anti-static_agent (hawipg ﬂ@géﬂ&rﬁ&etﬁgﬂﬁﬁadﬁﬂbdﬂii%@q;SM&@NPOD@ndafer 0.5
parts by weight of an ultraviolet ray absorbing agent (having a nol ecul ar

box, wafer basket, wafer tray, wafer handling jig,
which are the instruments of the present invention, the
additives added to the resin base are of the types

5 which do not easily release a gaseous organic material
at room temperature under atmospheric temperature, and
therefore the amount of the organic material components
adsorbed to a wafer can be reduced to about 1/5 of the
conventional case.

10 Further, with regard to the shoe as a weérable
article of the present invention, the additives added
to the resin base which constitutes a sole are of the
types which do not easily generate a gaseous organic
material from the resin base at room temperature under

15 atmospheric pressure, and therefore the amount of the
organic material components adsorbed to a wafer can be
reduced to about 1/5 of the conventional case. Thus,
the contamination of wafers with organic materials can
be prevented in the manufacture of a semiconductor

20 device, and it becomes possible to improve the yield.

TS SHEET HAS BEEN'
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meigh{ of 334; CHBA GAIG CO) were added, and they were kneaded while 10 B
heating. Further, to this material, water serving as a spongi.ng-agent— -
added, and dlnethylpoly5|loxane polyoxyalkylene co- pol yner (haV|ng an

average nol ecul ar wei ght of 1800; SHI NETU KAGAKU KOUGYQU) $ieétBlps Been Replaced
added as a sponging agent. It should be noted that the cormerc “H”H“‘
avai l abl e spongi ng controlling agent @ﬁﬁ not used for th

instruments, wearable articles 15 or shoes 0f the present invention since

it releases a great anount of sil oxane. It should be further

not ed t hat dinethylpolysionane-polyoxyalﬁglen?4co- pol ymer used here
was treated at a degree of vacuum of 10 150[err] C for 3

hours. Wth use of this material, the | j gch |9n¥qglding was carried out,
0

and _ thus a flat plate haV|ng dlnen3|ons 00 x 100 nm and a
thickness of 10 mm 20;was éﬁ&@@ An instrun nt 3D L A8Gd1hlea ™8I N
conponent of the plasticizer was d -eth ﬁ exy

bstrate in the manufacture f a semiconductor device

5 in a clean room at room temperature under atmosphere,
comprising: a resin base, an anti-oxidizing agent made
a enol-based compound havin molecular weight of

300 or more, and an antistatic agent made of a nonion-

based compound having a molecular weight of 350 or more,
10 wherein both the anti-oxidizing agent and aﬁtistatic
agent do not easily generate a gaseous organic material
component from the resin base under conditioné of room
temperature and atmospheric pressure.
2. An instrument according to claim 1, wherein
15 the lubricant contains as a main component at least
one selected from the group consisting of aliphatic
hydrocarbons having a carbon atom number of 20 or more
and higher alcohols having a carbon atom number of 18
or more, and does not contain aliphatic hydrocarbons
20 having a carbon atom number of. less than 20 and higher
alcohols having a carbon atom number of lesé than 18.
3. An instrument according to claim 2, wherein
the lubricant is made of at least one selected from
the group consisting of microcrystalline wax, natural
25 paraffin, synthetic paraffin, polyolefin wax, synthetic
branch higher alcohols having a carbon atom number of

18, synthetic branch higher alcohols having a carbon

N O
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sebacate the mai n conponent of the anti-oxidizing agent was

2,-2"' - met hyl ene- bi s- (4-ethyl -6-t-butyl phenol), the main conponent of
the antistatic agent was pol yet hyl enegl ycol - p- nonylph%ﬁybwggaﬁkxﬂamﬁwd
the mai n conponent of the

34 ultraviolet ray adsorbing agent was 2-(2' -hydroxy- m“‘u&
-di -t -anyl phenol) benzotri azol . 21 - A portlon

out fromthe thus obtained wafer carrier. Wth regard to the sanple
organic materials of the additives which were adsorbed 5 on a wafer were

exam ned using SiJd o WS cé”?' yz%gn(:h[a%%”ﬁ?‘a“ncﬁohi’éher %%&g%s?w at ed

as "SWA" hereinafter, product Cci ence) consi sts
of roughly three }Qﬁl\ﬁ.rfbe%’ RS Reeh! heRbkY: of bEaRnd oleyl alcohol.

4, An instrument according to claim 1, wherein
the resin base contains a plasticizer, and the

5 plasticizer contains as main component at least one

Page 34/1
sel ed from the grou nsisti o) d'isodeq
thalate havi a molecular weight of 447 and dilauryl
halat ving a molecular weight o 2 _as
10 carboxvlic acid esters having a molecular weight of 420
or mor di-2-ethylhex azelate having a molecular
weight of 41 di-2-ethylhex sebacate havin

ecular weight of 427, tris-2-eth exy]l trimellat

havi a molecular weight of 7 ioctyvl trimellite
15 vin molecular weight of 7 opvleneglvcol
having a molecular weight of 2000 to as

esters having a molecular weight of 4 or more

epox ty acid ester-based compou avi a
olecular weight of 4 to as epoxy-based E mpound

20 avi a m cu weight of 4 or more 'nd

oxydized o0il having a molecular wei .t of 1{

or and does not contain carboxvlic acid esters

Vi a molecular weight o ess than 4 lyesters
havi ular wei f less than | .o -base
25 ompo s having a molecular weight of ss than 4
e _fat acid ter-based c nd havi a
olecula ight of less than 4 o oxidi oi
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devicé for heat-desorbi ng adsorbed conponents from a mafeL_LQmmh+eh~orgénTE“
materi al s were adsorbed, in a heliumgas stream and re-trapping them a

10 thermal desorption col d trap injector (TCT) device for Tmusm&dmsﬁ
re-trapped organi ¢ conponents into a capillary tube whi
down with |iquid nitrogen, while heat-desorbing the or ‘H ‘“
conponents, so as to trap themto be - @oncentrated, and

chr omat ogr aphy/ mass spectrum (GC/ M) for anal yzing the cooled and
concentrated conponents by rapidly heating themin a 15 helium gas stream

By the GO/ M5 devige, i Aqt Qtab1d IS A ECk nlah . Which the
organi ¢ conponents ar e separ at ed by € evi ce, can be - obt.ai ned.
For each of the peaks, the organic conpongggs 3se subjected to

guantitative analysis by the M5 device. Wth the SWA, it is possible to
measur e 20 5. (Deleted)

6. (Deleted)

5 f. (Amended) An instrument according to claim 1,
wherein the anti-oxidizing agent is made of at least
one selected from the group consisting of monophenol-
based compounds, bisphenol-based compounds and
high-molecular phenol-based compounds.

10 8. (Deleted)

9. (Amended) An instrument accordin to claim 1,
wherein the nonion-based compound serving as the
antistatic agent is made of at least one selected from
the group consisting of polyoxyethylenealkylamine,

15 polyoxyethylenealkylamide, polyoxyethylenealkylether,
polyokyethylenealkylphenylether and
N,N’'-bis-(dietheyleneglycol) stearylamine.

10. (Amended) ' An instrument according to claim 1,
wherein the instrument is a cassette, a SMIF POD,

20 a wafer tray, a wafer box, a wafer basket or a wafer
handling jig, which is used for handing a semiconductor
wafer.

11. An instrument according to claim 1, wherein
the |

25 Page 36
resin base is made of one selected from the group

consisting of a polyolefin, a polycarbonate and

| | THIS SHEET HAS BEEN
A e ans




35" the contents and types of organic materials adsorbed to

a-wafer. Further, according to the SWA, the anal ysis canbe-carrtred-
out in an order of several ng(10[err]g) per waf er . h

measurenent of organic materials of the addi ti ves, ” etHaSB e“Repr}aced
adsorbed to a wafer, was carried out in the follown “ "“m
First, a portion of a waf er carriernzand a 4-inch silitow

whose surface

a fluorine resin.

12. (Amended) A wearable article worn by an
operator in a clean room at room temperature under
atmosphere, comprising: a resin base and an anti-

5 oxidizing agent made of a phenol-based compound havi

ol r weight of ore, an antistatic agent
ade a nonion-based compound having a molecula
weight of 350 or more, and a plasticizer added to the
resin base, wherein all of the anti-oxidizing agent,
10 antistatic agent and the plasticizer do not eésilg'

generate a gaseous organic material component.from the
resin base under conditions of room temperature and
atmospheric pressure.

13. (Amended) A wearable article according to

15 claim 12, wherein the plasticizer contains as a main
c nent, a ecast one selected from the grou

onsisti of diisodecyl phthalate having a molecular
t of 447 and dilauryl phthalate having a molecul
t of i-2-eth e ela havi
20 mo ula ight of 4 i-2-ethylhexyl sebacate

ing a molecular weight of 427 as carboxvlic acid

sters havin molecular weight of 4 or more, tris-
-e hex trimellate havi molecular weight of
4 trioc trimellite having a molecular weight of
25 7 ro ene 1 adipate having a ec r weight
o] as_polvesters havi olecular weight
o] or epox acid ester-based compound

T THIS SHEET F
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was washed, were placed in a desiccator to be several 10 ——centineters

away fromeach other. A cover is placed on the deS|ccator and Tet ——
is stand for several hours (for exanple, 6 hours). T m&ﬁ&ﬂ“ggmmmhwd
whi ch organic materials as out-gas were adsorbed was

t he SWA, where the adsorbed organic materials were de ’

by heating the wafer at 315[err] C under a hels um gas stream

then trapped once by the trap device. Next, the trapped organic

materials were heat-adsorbed in the hel i um gas strean1 and t hen
cool ed down with ' (= :

concentrated. After
conponents pOENd Seawving .
organi ¢ conmponents were | ntroduced

epoxydized oil having a molecular weight of 1000 or
more, and does not contain carboxylic acid esters

5 having a molécular weight of less than 420, polvesters

havigg a molecular weight of less than 400, epoxy-based
compounds having a molecular weight of less than 400,

OX a id ester-based compound vin

lecular weight of less than 4 or epoxidized o0il
10 Page 36/1
vi a molecular weight of less than 1

14, (Deleted)

15. (Deleted)

16. (Amended) A wearable article accoxdiﬁg to

15 claim 12, wherein the anti-oxidizing agent is made of
at least one selected from the group consisting of
monophenol-based compounds,

Page 37
bisphenol-based compounds and high-molecular phenol-

20 based compounds.

17. (Deleted)

18. (Amended) A wearable article according to
claim 12, wherein the nonion-based compound-snging as
the antistatic agent is made of at least one selected

25 from the group consisting of polyoxyethyleneaikylamine,

polyoxyethylenealkylamide, polyoxyethylenealkylether,

polyoxyethylenealkylphenylether and

O L.Tms S |
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devi ce.

products of H TACHI ) was used, under the neasurenent

As the GC/ M5 device, G 3000/ M 80B (J:—Faderrﬁrres

that a range was set to be 40[err]C to 280[err]C

m nutes), and the tenperature increasing

e
36 ’ rate was set to 10[err]C per mnute. The col umﬁg@ \j@

speci fications: 100% net hyl pol ysi | oxane, a |lghgth of

10

15

20

25

N,N’-bis-(dietheyleneglycol) stearylamine.
19. (Deleted)
20. (Amended) A wearable article according to

claim 12, further comprising an ultraviolet absorbin

agent, and the ultraviolet absorbing agent is made of
a co nd havi a molecular weight o or more
containing at least one selected from the group
consisting of salicylic acid-based compounds and
benzophenon-based compounds.

21. A wearable article according to claim 12,
wherein the resin base is polyvinyl chloride,
vinylchloride-based elastomer, chlorine-based.
polyethylene or urethane resin.

22. (Amended) A wearable article according to
claim 12, wherein the article is a shoe having a sole
comprising a prepolymer for urethane resin and a
hardener, and a material containing at least one of
the additive group consisting of a sponging agent for

Page 37/1
sponging the urethane resin, a silicon-based sponging
con 13 agent subjected to a vacuum heat process
such that the agent does not substantially-generate

low-molecular siloxane, a plasticizer, an anti-

|

oxidizing agent, an antistatic agent and an ultraviolet

ray absorbing agent.

23. (Amended) A wearable article according to

claim 22, wherein the silicon-based sponging

| THIS SHEET HA
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60m’ an inner dianeter of 0.25 mm and a filmthickness —————— of—0-25—-—.

[etr]m The ionizing nethod of the M5 device was 5 the. ectron | mpact
met hod, and the detection range was set to be 0 to a Replaced
shoul d be noted that the guantitative anal ysis was

t he basis of the anal ytical curve fornmed w th hexad

concentration converted with regard to hexadgcane. 10 As a
result, it was 5 ng/wafer in hexadecane conversion. Further, the
peaks of TI C were subj ected to quantitative analysis; however the
peaks were so ' d Y o HRes@r gagi a ry
much | ess) that tﬁ%ﬂﬁﬁ§%¥#§§f%%%ﬁ%§§$3§?% mas%ho% fg gggg%gFa.kr¥ﬁat
is, the volatilizaiop-gfiptbensoapornds of the additives fromthe
waf er carrier mhlch igr P

Page 38
of dimethylpolysiloxane which does not contain a cyclic
5 siloxane having a silicon atom number of 10 or less, or
dimethylpolysiloxane-polyoxyalkylene co-polymer.
24. (Amended) A wearable article used in a clean
room, comprising:
a sole made of a urethane resin and at least one
10 of additives selected from the group consisting of
a sponging agent for sponging the urethane resin,
a sponging agent for sponging the urethane resin,

a silicon-based sponging controlling agent subjected

to vacuum heat process such that the agent does not
15 substantially generate cyclic siloxane having a silicon
atom number of 10 or less, a plasticizer, an anti-
oxidizing agent, an antistatic agent and an uitraviolet
ray absorbing agent; and
a flexible cover adhered or stitched to the sole.
20 25, A wearable article according to claim 24,
further comprising a fastener member for opening or
closing thelflexible cover.
26. (Deleted)
Page 38/1
25 27. (Deleted)

28. (Deleted)

Page 38/2

———————
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a substrate handling instrument, is less. In this enbodl ment, the

$Yaluafion was nmade not in the form of sole, but in the fornlof a
flat plate, so as to 20 facilitate the analysis. Fui§deh e

it was confirnmed that the material used here coul 1 t Has heb ghceéy
Into a shape of a sole w thout problem Next MUIE”H

45 X 45 mm were cut from t he waf er §§rr|er and\M

sanples, 25 ~ the static property was exanm ned by an electrostatlc
measur enent device, Static Honest Meter (tradenane, pr oduct of

Shi shido Static). Thezgs_t at(iAgneqlr&%%rt% W3e worn by an operator in a

clean room at room temperature and under atmospheric

sof

pressure, comprising: a resin base, and at least one
additive selected from the group consisting of a

5 lubricant, a plasticizer, an anti-oxidizing agent, an
antistatic agent and an ultraviolet ray absorbing agent,
wherein the lubricant contains as a main component a
compound made of at least one selected from the group
consisting of microcrystalline wax, natural paraffin,

10 synthetic paraffin, polyolefin wax, synthetic branch
higher alcohols having a carbon atom number of 18 or
more, synthetic branch higher alcohols having a carbon
atom number of 20 or more, synthetic branch higher
alcohols having a carbon atom number of 24 or more

15 and oleyl alcohol, and not containing aliphatic
hydrocarbons having a carbon atom number oflless than
20 or higher alcohols having a carbon atom number of
less than 18,

the plasticizer is made of a compound which

20 contains as a main component one selected from the
group consisting of diisodecyl phthalate having a
molecular weight of 447 and dilauryl phthalate having
a molecular weight of 502 as carboxylic acid estexrs

vi a_mo ular weight of 420 or more
25 di-2-et exyl azelate havi a molecular weight of
di-2- exyl sebaca ving a m cular weight

o 2 as carbolic acid diesters vi a molecul

R D A THIS SHEET HAS Bl | |
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37 - eval uated by static voltage and half val ue ﬁéfiud.

The el ectrostatic neasurenent device mainly consists of an
application unit for charging a test pi ece arbltﬂ&ﬁﬁ ﬂhaBnuRam@m
for inducing a corona 5 di scharge, a receiving unit f
vol t age of a test piece and an anplifier.
hal f val ue period neasurenent device - ghas connected
synchroscope or a recording neter. The vol t age applled was set to
10 kV, the distance 10 fromthe tip end of the needl e el ectrode of the
ight o r moxr tris-2-ethylhe trimellate
havi molecular weight of 7, trioctyl trimellite
havin molecular weight of 547 ropvlene col
adipate ving a molecular weight of 2 to as
5 polyesters having a molecular weight of 400 or more,

epoxy fatty acid ester-based compound having a

ecula eight of 4 to as _epo -based_com ound
havi a molecular weight of 4 or more nd’
epoxydized o0il having a molecular weight of 1 or

10 mor nd does n contain carboxyli cid esters
havi a molecular weight of less than 42 olvesters

a molecu weight of less th 4 epoxXy- ed
mpound ving a molecular weight of less than 4
epoxy fatty acid ester-based compound having a

15 ole r wei f le than 4 oxr epoxidized o0il
having a molecular weight of less than 1 and does
not contain carboxylic acid esters having a molecular
weight of less than 420, polyesters having a moleculaxr

Page 38/3 .

20 weight of less than 400, epoxy-based compounds having a
molecular weight of less than 400, epoxy fatty acid
ester-based compound having a molecular weight of less
than 4 oxidized o0il having a molecular weight of

SS an ;

25 the ioxidizi agent is made of a nol-based

compound having a molecular weight of or more

the antistatic agent is made of a nonion-based,

e e
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appllcatlon unit to the surface of the turntable was 20 mm and _the_

dkstance fromthe el ectrode of the recei ving unit-tothe turntable
was set to 15 mm In the case where a test piece is extreng X Jaced
thick, 15 the distance fromthe tip end of the needléh@$ SB& Rep 2
application unit to the surface of the test piece and M\tuﬁm
fromthe electrode plate of the receiving 59 _ unit ther

set to 20 mmor 15 mm Such conditions are added to the results

20 Next, the test piece was discharged by nmeans of

o scnarger, o g1 L E IR LA, o, 3o, o, ARL, L,
rotated, the appl ;j6atiPRing at least one selected from the group
consisting of polyoxyethylenealkylamine,
polyoxyethylenealkylamide, polyoxyethylenealkylether,
5 polyoxyethylenealkylphenylether and
N,N’-bis-(dietheyleneglycol) stearylamine, énd
Page 38/4
the ultraviolet ray absorbing agent is.méde of
a compound having a molecular weight of 300 or more,
10 selected from the group consisting of salicylic acid-
based compounds and benzophenone-based compounds,
wherein the additives do t sily re se a
gaseous organic material component from the resin base
at room temperature and under atmospheric pressure.
15 30. (Deleted)

31. (Amended) A shoe according to c¢laim 29,
wherein the anti-oxidizing agent is made of at least
one selected from the group consisting of monophenol-
based compounds, bisphenol-based compounds and

20 high-molecular phenol-based compounds.

32. (Added) A wearable article according to

laim 24, further comprisi a Jubricant, the lubricant
o inin ain ¢ onent compound made of at least
e o) u sisti f
25 icro stalline wax, natural paraffi synthetic
r i nd polyvolefin wax, but not contai
alcohols.
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‘of a voI tage bf +10 kV was carried out for 30 seconds, 25 and aft mH’I
that, th he vol tage was st opp_ed Then, while t
r ot at i on oﬂgwmk&ﬁﬂﬁt%b‘fié IaS mai ntai ned, the tine required for "~
which th at This Sheet Has Be&Replaced
vol t age deday, )/ the initial charge voltage asur ed.
It shoul i%t@%‘l‘@ n{the case where S ;['\ | onds . or
nore for ‘g voI't‘H’ge to atte negati ve, the
measur enent  was I
CLAIMS
1. Aninstrument used for handling a substrate in the manufacture of
a semiconductor device in a clean room at room temperature under
5 atmosphere, comprising: a resin base, an anti-oxidizing agent made of a

phenol-based compound having a molecular weight of 300 or more, and an

antistatic agent made of a nonion-based compound having a molecular weight

of 350 or more, wherein both the anti-oxidizing agent and antistatic agent do not

easily generate a gaseous organic material component from the resin base
10 under conditions of room temperature and atmospheric pressure.

2. Aninstrument accordi.ng to claim 1, wherein the lubricant
contains as a main component at least one selected from the group consisting
of aliphatic hydrocarbons having a carbon atom number of 20 or more and
higher alcohols having a carbon atom number of 18 or more, and does not

15 contain aliphatic hydrocarbons having a carbon atom number of less than 20
and higher alcohols having a carbon atom number of less than 18.

N 3. Aninstrument according to claim 2, wherein the lubricant is made
of at least one selected from the group consisting of microcrystalline wax,
natural paraffin, synthetic paraffin, polyolefin wax, synthetic branch higher

20 alcohols having a carbon atom number of 18, synthetic branch higher alcohols
having a carbon atom number of 20, synthetic branch higher alcohols having a
carbon atom number of 24 and oleyl alcohol.

4. An instrument according to ciaim 1, wherein the resin base

contains a plasticizer, and the plasticizer contains as a main component at least

R



5 stopped aL_.J.zﬂ__se,cnnds,. —FQr the rest of the four pi eces, the
measur enment was q&pLA(eﬁcME@ntglﬁ the sanme manner. The result
i ndi cated that fth ﬁr“ep-@rt;y was OV, and Hhesmétmraesd‘e WReplactd f

val ue peri od \A@s no bs¢rved. 10 (Exa
A flat plate wabs é@fggﬂ?%%l in{the sane manner HWL
except that adipi aci , 3-but yl enegl ycol was u

conmponent of the plasti ci zer, ,45' butyl ene-bi s-(3-nethyl -6-t-
but yl phenol ) was—used—as—the—rai-n corrponent of the anti - oxi di zi ng
agent, N, N -asiesselented fipnmetheggroupicpnsisting of diisodeey) iphihalateb@yingsad as t he
mai n conponent of the

molecular weight of 447 and dilaury! phthalate having a molecular weight of 502

as carboxylic acid esters having a molecular weight of 420 or more,

5 di-2-ethylhexyl azelate having a molecular weight of 413, di-2-ethylhexyl
seﬁacate having a molecular weight of 427, tris-2-ethylhexy! trimellate having a
molecular weight of 547, triocty! trimellite having a molecular weight of 547,
propylenegiycol adipate having a molecular weight of 2000 to 8000 as
polyesters having a molecular weight of 400 or more, epoxy fatty acid ester-

10 based compound having a molecular weight of 400 to 500 as epoxy-based
compound having a molecular weigﬁt of 400 or more, and epoxydized oil having
a molecular weight of 1000 or more, and does not contain carboxylic acid esters
having a molecular weight of less than 420, polyesters having a molecular
weight of less than 400, epoxy-based compounds having a molecular weight of
15 less than 400, epoxy fatty acid ester-based compound having a molecular
weight of less than 400 or epoxidized oil having a molecular weight of less than
- 1000.
5. An instrument according to claim 1, wherein the anti-oxidizing
agent is made of at least one selected from the group consisting of
20  monophenol-based compounds, bisphenol-based compounds and high-
molecular phenol-based compounds.
6. An instrument according to claim 1, wherein the nonion-based

compound serving as the antistatic agent is made of at least one selected from

25
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- antistatic agent, RENACEMERT Shgeir dxy-3', 5" -di -t - »
anyl phenyl ) - 5- chl prebenzot+t+azel jwas used as the nmain 20 conponent of
[ ' jge nt . The f Tlad Shedt HbsBeReplaced

charge property of a wafdr, as in the case of Ex

result,

the ultraviolet|ray
examned in ter ofzaé)i)gﬁl%gg  lorganic materi al adsorp ﬂglﬂﬂ Eg’ ﬂ

t he adsorption anount of wafer was as very

14 ng. Further ‘~the-peaks—ef—the TI C wéPe subjected to t he
guantitative analysis; however the peaks were so m nute (the
adsor pti on die grogprdonsisting of pblyosyetkylgnealkylamine, polyoxyethylenealkylamide,

10

15
N

20

25

polyoxyethylenealkylether, polyoxyethylenealkylphenylether and
N,N'-bis-(dietheyleneglycol) stearylamine.

7. An instrument according to claim 1, wherein the instrument is a
cassette, a SMIF POD, a wafer tray, a wafer box, a wafer basket or a wafer
handling jig, which is used for handing a semiconductor wafer.

8. An instrument according to claim 1, wherein the resin base is
made of one selected from the group consisting of a polyolefin, a polycarbonate
and a fluorine resin.

9. A wearable article wofn by an operator in a clean room at room
temperature under atmosphere, comprising: a resin base and an anti-
oxidizing agent made of a phenol-based compound having a molecular weight
of 300 or more, an antistatic agent made of a nonion-based compound having a
molecular weight of 350 or more, and a plasticizer added to the resin base,
wherein all of the anti-oxidizing agent, antistatic agent and the plasticizer do not
easily generate a gaseous organic material component from the resin base
under conditions of room temperature and atmospheric pressure.

10. A wearable article according to claim 9, wherein the plasticizer
contains as a main component, at least one selected from the group consisting
of diisodecyl phthalate having a molecular weight of 447 and dilauryl phthalate
having a molecular weight of 502, di-2-ethylhexyl azelate having a molecular
weight of 413, di-2-ethylhexyl sebacate having a molecular weight of 427 as
carboxylic acid esters having a molecular weight of 420 or more, tris-2-

ethythexyl irimellate having a molecular weight of 547, trioctyl trimellite having a

R




39

smal || JREPOAGEMENG Sfthant ‘ tative anal ysis was not—possi-ble.—

Further, the charjgervortage Wwas QV) and therefore the Thi hal f value
peri od was not obsefved. a9 | | (Exanple 6) 5 18 Sheef Glasl€en a3, 1

by wei ght of pol ypViny %cﬂpgr‘lig%?e resin (having an a _' F?e‘ilae?
wei ght of 20,000;|al——— —proedtict of MTSU TOATSU KAGAK ”y
wei ght of | di i sodecyl phthalate as_a plasticizer, 1 par

wei ght of 2,2' - methytene=bis-14-1et hyl - 647 -but yl phenyl ) 10 as an

anti-oxidizing agent, and 1 part by weight of
N, N - bi s- (di endigtdacyeighbbf 541 papyleneglyeoladipataddwihg a molecular weight of

10

i5

20

25

2000 to 8000 as polyesters having a molecular weight of 400 or more, epoxy
fatty acid ester-based compound having a molecular weight of 400 to 500 as
epoxy-based compound having a molecular weight of 400 or more, and
epoxydized oil having a molecular weight of 1000 or more, and does not contain
carboxylic acid esters having a molecular weight of less than 420, polyesters
having a molecular weight of less than 400, epoxy-based compounds having a
molecular weight of less than 400, epoxy fatty acid ester-based compound
having a molecular weight of less than 400 or epoxidized oil having a molecular
weight of less than 1000. |

11. A wearable article according to claim 9, wherein the anti-oxidizing
agent is made of at least one selected from the group consisting of
monophenol-based compounds, bisphenol-based compounds and high-
molecular phenol-based compounds.

12, A wearable article according to claim 9, wherein the nonion-based
compound serving as the antistatic agent is made of at least one selected from
the group consisting of polyoxyethylenealkylamine, polyoxyethylenealkylamide,
polyoxyethylenealkylether, polyoxyethylenealkylphenylether and N,N’-bis-
(dietheyleneglycol) stearylamine.

13. A wearable article according to claim 9, further comprising an
ultraviolet absorbing agent, and the ultraviolet absorbing agent is made of a
compound having a molecular weight of 300 or more containing at least one
selected from the group consisting of salicylic acid-based compounds and

benzophenon-based compounds.
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‘and they were krieggpdhosnirig $ati hg. Wth use of this mat eéri al, the
i'njection nol di g‘mesuea%%redme?t and thus a flat plate was

manuf actured. | thls case an ul travi ol et absoﬁbF et “R h“d
spongi ng agent or 80 Té%%orng ng controlling agent

The flat plate wasl examined in tefns of the orga

adsor ption anount and charge prop<>r y of a wafer, as iIn the case of
Exanple 4. As a tesult .20 t-he adsn‘?f%tl on amount of wafer was as very
smal | as 20 ng Further, the peaks of the TIC were subjected to
the quantitative dhal yAinsartieavinle abeordingkte clamed, seherein the resin base i t he
adsorption of organic material is very smal|) that the quantitative

?Eglr >e/f3|0 few?ﬁgaqmnppaﬁmﬁdee vinykhloride-tatednfastofae, cHigirichasdd paigethiengV, and

or urethane resin.

5 15. A wearable article according to claim 9, wherein the article is a
shoe having a sole comprising a prepolymer for urethane resin and a hardener,
and a material containing at least one of the additive group consisting of a
sponging agent for sponging the urethane resin, a silicon-based sponging
controiling agent subjected to a vacuum heat process such that the agent does

10 not substantially generate low-molecular siloxane, a plasticizer, an anti-oxidizing
agent, an antistatic agent and an ul'traviolet ray absorbing agent.

16. A wearable article according to claim 15, wherein the silicon-
based sponging controlling agent is made of at least one selected from the
group consisting of dimethylpolysiloxane which does not contaiﬁ a cyclic

15 siloxane having a silicon atom number of 10 or less, or dimethylpolysiloxane-
polyoxyalkylene co-polymer.
R 17. A wearable article used in a clean room, comprising:

a sole made of a urethane resin and at least one of additives selected

from the group consisting of

20 a sponging agent for sponging the urethane resin,
a sponging agent for sponging the urethane resin,
a silicon-based sponging controlling agent subjected to vacuum heat process
such that the agent does not substantially generate cyclic siloxane having a
silicon atom number of 10 or less, a plasticizer, an anti-oxidizing agent, an

25 antlstatlc agent and an ultraviolet ray absorbing agent; and
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hal f val ue peri (R0 ._EWT‘;U'-
40 ganple —

To 100 part s—by-wetrght—of—
pol yvinyl chlorijdg resi 7 parts by weight of adipic
aci d- 1, 3- but yl enegl y28l 0@1?16999 10 parts by wei ght Gms$hc¢t@e&tﬁ@nhphced

trlrrellltate werie ladded 5 _as)a plasticizer, 1 part
1,1,3-tris-(2- | T et hyl - 4- hy(ﬂroxy-S-zébutyl phenyl ) d as
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a flexible cover adhered or stitched to the sole.
18. A wearable article according to claim 17, further comprising a
fastener member for opening or closing the flexible cover.

5 19. A shoe worn by an operator in a clean room at room temperature
and under atmospheric pressure, comprising: a resin base, and at least one
additive selected from the group consisting of a lubricant, a plasticizer, an anti-
oxidizing agent, an antistatic agent and an ultraviolet ray absorbing agent,
wherein the lubricant contains as a main component a compound made of at

10 least one selected from the group consisting of microcrystalline wax, natural
paraffin, synthetic paraffin, polyoieﬁﬁ wax, synthetic branch higher alcohols
having a carbon atom number of 18 or more, synthetic branch higher alcohols
having a carbon atom number of 20 or more, synthetic branch higher alcohols
having a carbon atom number of 24 or more and oleyl alcohol, and not

15 containing aliphatic hydrocarbons having a carbon atom humber of less than 20
or higher alcohols having a carbon atom number of less than 18,

'L-...-/’ the plasticizer is made of a compound which contains as a main
component one selected from the group consisting of diisodecyl phthalate
having a molecular weight of 447 and dilauryl phthalate having a molecular

20  weight of 502 as carboxylic acid esters having a molecular weight of 420 or
more, di-2-ethythexyl azelate having a molecular weight of 413, di-2-ethylhexyl
sebacate having a molecular weight of 427, as carbolic acid diesters having a
molecular weight of 420 or more, tris-2-ethylhexyl trimellate having a molecular
weight of 547, trioctyl trimellite having a molecular weight of 547,

25 propyleneglycol adipate ha\nng a molecular weight of 2000 to 8000 as
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*an anti-oxidizing agent., and part by wei ght of —- ert:eTrTrT'“tt

ester was addg nt 8ttt ijc agent, and they vvere kne

heating. Wth %ﬁ%ﬁ%ﬂ&ﬁﬂﬁ }"41 material, the injecti o ermed
carried out anpd thusjal|flat plate was manufacture

an ultraviol et hb2& BCAGIYerdt | a spongi ng agent or

controlling agept was not _added. The flat pl ate vvas exam ned
in ternms of the 15 organi d nmateri at5@dsorpti on amount and charge
property Db @ Wafera8 i n the case of Exanple 4. As a result,

t he adsor pti polyestermhavihg aahelecuiaswaight of 408 orihioresepoxy fatty adid ester- Fur t her,
the peaks of the TIC were subjected to the quantitative anal ysis;

Ith\e/\e/re ; t he BggddcHRpEuRPhaviflg a mbleBulaPweidit oR480td 500 Rs EpotyBHaBes materi al
compound having a molecular weight of 400 or more, and epoxydized oil having

5 a molecular weight of 1000 or more, and does not contain carboxylic acid esters
having a molecular weight of less than 420, polyesters having a molecular
weight of less than 400, epoxy-based compounds having a molecular weight of
less than 400, epoxy fatty acid ester-based compound having a molecular
weight of less than 400 or epoxidized oil having a molecular weight of less than

10 1000, and does not contain carboxyiic acid esters having a molecular weiéht of

less than 420, polyesters having a holecular weight of less than 400, epoxy-
based compounds having a molecular weight of less than 400, epoxy fatty acid.
ester-based compound having a molecular weight of less than 400 or
epoxidized oil having a molecular weight of less than 1000,

15 the antioxidizing agent is made of a phenol-based compound having a

molecular weight of 300 or more,

o the antistatic agent is made of a nonion-based compound having a
molecular weight of 350 or more containing at least one selected from the group
consisting of polyoxyethylenealkylamine, polyoxyethylenealkylamide,

20 poiyoxyethylenealkylether, polyoxyethylenealkylphenylether and N,N’-bis-
(dietheyleneglycol) stearylamine, and
the ultraviolet ray absorbing agent is made of a compound having a
molecular weight of 300 or more, selected from the group consisting of salicylic
acid-based compounds and benzophenone-based compounds,

25
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small) that the quarilii’taumv t_a.n aljysi s was not possi bl e. Furt her,

the charge voltagé was 0V, and [t herefore the hal f val ue period was

not observed. 28 OCT 1®Qonpar ati ve Exanple 3) 25 To 100

parts by wei ght {oft pre-pol yner foy pol yur et hane and a hardener, 5

parts by weight |o dioctyl phthalate as a plasticizer, 2 parts by

wei ght g1 41 :

wherein the additives do not easily release a gaseous organic material

component from the resin base at room temperature and under atmospheric
pressure.

5 | 20. Ashoe according to claim 19, wherein the anti-oxidizing agent is
made of at least one selected from the group consisting of monophenol-based
compounds, bisphenol-based compounds and high-molecular phenol-based
compounds.

- 21. A wearable article according to claim 17, further comprising a
10 lubricant, the lubricant containing a main component a compound made of at
least one selected from the group cbnsisting of microcrystalline wax, natural
paraffin, synthetic paraffin and polyolefin wax, but not containing alcohols.
L
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of 2 6- d| -t- butyI p-cresol as an anti-oxidizing agent, 1. ﬁ@#‘@iﬁ?f’g
wei ght .of N, N -bis-(2-hydroxyethyl) | auryl am ne as an anti-st|@ig
agent, and 0.5 parts by wei ght of 2, (2'-hydroxy-5"'-nethyl phenyl)
benzotriazol 5 as an ultraviolet ray Jabsor bi ng agent vvere added, and
t hey were kneaded while heating. Further, to this rial, water
serving as a asdbelrag capdf Mads bydgaeans ofawaferégﬂ@lyzer or the ||ke Wthh will be
di met hyl pol ysi | oxane- pol yoxyal kyl ene co- pol yner (havi ng an aver age
nol ecul ar wei gxplaiokd1se0; SHI NETU 10 KAGAKU KOQUGYQU) was further added
as a spongi ng agent. It shoul d be noted that commercially available

T oo 3 SRR et seneT et o bo o Hlses0g | s
and thus a flab BtAkfe of semiconductor devices, such as a silicon wafer, glass substrate
5 ormask. Further, examples of the instrument for handling substrates are a
wafer box, SMIF POD, a wafer tray, a wafer cassette, a wafer basket and a
wafer handling jig. These wafer handiing instruments are discussed in, for
example, Jap. Pat. Appin. KOKA] Publication No. 1-222429 and U.S. Patent No.
4,534,389.

10 The inventors of the present invention examined organic materials in the
atmosphere in the step of manufacturing a semiconductor device, and obtained
the results shown in FIG. 1A. Further, they examined organic materiails
adhered to a semiconductor wafer during the step of manufacturing a
semiconductor device, and obtained the results shown in FIG. 1B. When these

15 results were taken as a whole, it was found that the detected organic materials
match well the ordinary additiv'es (lubricant, plésticizer, anti-oxidizing agent,
antistatic agent) contained in the resin materiéls which constitute the
instruments for handling substrates, such as wafer cassettes and SMIF POD.

In consideration of the above findings, the inventors of the present

20 invention have completed the present invention, and with use of additives
(lubricant, plasticizer, anti-oxidizing agent and antistatic agent) containing
organic materials having boiling points higher than those organic materials (for
example, a higher boiling point than that of DOP (dioctyl phthalate), that is,
organic materials having low volatility values, the amount of organic material

25 adsorbed onto a substrate can be significantly reduced. It should be noted that

REPLACEMENT SHEET
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15 was manuf act ur ed. The flat plate was examned in terns
off the = organic material adsorption anount and charge property

of a wafer, as in the case of Exanple 4. As a result, t he

adsor ption anount of wafer was as |arge as®285 ng. 20 Further, the
peaks of the TIC were subjected to the _ quantitative analysis, and
di octyl pht hatt® kidgment as to whether-qr-net oyganic materisls volatilize from a substrate

N, N - bi s- (2- hydr oxyet hyl) | auryl am ne,

2, (2' - hydr oxyhandling imgtrphremy Bhd are adsorbbéd enahe isafate of a substrate can be
hexadecanet hyl cycl oct asi | oxane, 25 oct adecanet hyl cycl onanosi | oxane and

the |ike weremade by means@f velafeldhallesr orths likd Nkieh WAl b8 8kpisfediaiér, and
therefore the half value period was 1.04 seconds or
An instrument of the present invention, used in the clean room is an
5 instrument used for handling a substrate in a ciean room at room temperature
and under atmospheric pressure, and it ié characterized by including a resin
base and at least one additive selected from the group consisting of an anti-
oxidizing agent made of a phenol-based compound having a molecular weight
of 300 or more, added to the resin base, and an antistatic agent made of an
10  nonion-based compound having a molecular weight of 350 or more, added to
the resin base, and that both the anti-oxidizing agent and antistatic agent do not
easily generate a gaseous organic component from the resin base at room
temperature and under atmospheric pressure.
When the molecular weight is 350 or more, the nonion-based antistatic
15 agent is not released from the resin base at room temperature and under
atmospheric pressure, as an out gas. Meanwhile, when the molecular weight is
300 or more, the phenol-based anti-oxidizing agent is n.ot released from the
resin base at room temperature and under atmospheric pressure, as an out
gas. In the case where a nonion-based antistatic agent and a phenol-based
20 anti-oxidizing agent are co-presenf in a resin, H" group of the nonion-based
antistatic agent and OH" of the phenol-based anti-oxidizing group are attracted
to each other to restrain each other, and therefore they are not substantially
released from the resin base as an out gas.
Further, just in case where being released as an out gas and adsorbed
25 on the surface of a substrate, the nonion-based antistatic agent causes a less

REPLACEMENT SHEET




42 or nore. (Conpar ati ve Exanpl e 4) To 100
parts-by weight of polyvinyl chloride resin, 3 parts by wei ght of

di octyl phthalate as a plasticizer, 2 parts by wei ght of
2,6-di-t-butyl-p-cresol as 5 an anti-oxidizing agent, and 1.5 parts by

wei ght of N, N, -bis-(2-hydroxyethyl Jaurylam de as an antistatic
agent were adioNRiSe§ BC‘t‘ﬁb{h %ﬂ@i&%dwq g\a}qu acturigRTPRESS WdHS use of
this material, the injection nolding was carried out and thus a flat
pl ate was nesilisientigllydarmiesshas comparedio ather anionibesed os sativmbasednt

a spongi ng agent or a sponging controlling agent was not added. 10

The flat pl atempasndsaBy oenftrast, inchewasé of semeratiseri tgperef an iaatistatls agpht, on

anount and charge property of a wafer, as in the case of Exanple 4. As a
for example, an anion-based antistatic agent, alkali metals such as Na and K
s contained in such an agent easily cause a short-circuiting of circuits or

insulation error or the like. Thus, there is a great possibility that some critical
adverse effect is caused on the semiconductor device. For this reason, it is not
appropriate to use an anion-based antistatic agent in the manufacturing process
of semiconductor devices these days. Or in the case where the antistatic agent

10 is a cation-based compound, chlorine ion, nitride ion, sulfide ion or the like
contained in the compound serve as a causing factor substance of corrosion,
Therefore, it is not appropriate to use such an agent in the manufacturing
process of semiconductor devices these days. As described, the nonion-based
antistatic agent has an advantage that it is substantially harmless in the process

15 of manufacturing semiconductor devices, as compared to some other type of
antistatic agent.

The wearable articles of the present invention include shoes (of the type
whose soles are covered by cloth), groves, clothes (suits), glasses and the like,
which are worn by the operator in a clean room during the manufacture of

20 semiconductor devices. To these resin portion of the wearable articles, the
plasticizer for enhancing the moldability and maintaining the material properties,
the anti-oxidizing agent for preventing the deterioration due to oxidization, which
would occur during or after the molding process, and the antistatic agent for

imparting an anti-static property, and if necessary, an ultraviolet ray absorbing

25 agent, etc. are added as additives. REPLACEMENT SHEET
13 APR 2001




reéult, t he adsorption anmount of -wafer was as |arge as 300 ng. Further,
peaks tof the TIC were subjected to the quantitative anal ysis,

phthal ate, 2, 6-di-t-butyl-p-cresol, NN g- bis- (2- hydroxyet hyI )

| auryl am de,

and 15 the |li ke were observed. ) Industrl al

to the wafer arrle (Ig
Sre

[ i bilit ) W.t h
o o vt or Bhedayentors Of g peEH irySn ol pEMIRBR S RS CORPERN

the instruments of the
resin base apéhgredtpava

t he

and di octyl

fpresent i nvention, the additives added to the
Srfeduning the raenufactureof sej@iﬁ@nm@mad@\a@% @addtyasi c

material, and therefore the anount of the organic mat eri al conponents

adsor bed to fownfthat they dre coaghonedist af thd addititéS(psticirer, anti-oxidizingent i onal
Wth regard to the wafer carrier, SMF POD, wafer box,

case.
waf er basket

i nstrunments o
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10

15
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25

a?e?tﬁ gngflgfsiéé E\?éﬁtaé/nd WarbQioldt 2 hbstibingtgert) cantaihed ihthe
resin material which constitutes the sole of the shoe for clean room.

in consideration of the above findings, the inventors of the present
invention have completed the present invention, and with use of additives
(lubricant, plasticizer, anti-oxidizing agent, antistatic agent and ultraviolet ray
preventing agent) containing organic materials having boiling points higher than
those organic materials (for example, a higher boiling point than that of 2, 6-di-t-
butyl-p-cresol), that is, organic materials having low volatility values (less |
generation of out gas), the amount of organic material adsorbed onto a subtrate
can be significantly reduced. It should be noted that the judgment as whether
or not organic materials volatilize from the clean room shoe and are adsorbed
on the surface of a substrate can be made by means of a wafer analyzer or the
like, which will be explained iater.

A wearable article of the present invention, used in the clean room is an
article worn by the operator in a clean room at room temperature and under
atmospheric pressure, and it is characterized by including a resin base and at
least one additive selected from the group consisting of an anti-oxidizing agent
made of a phenol-based compound having a molecular weight of 360 or more,
added to the resin base, an antistatic agent made of an nonion-based
comﬁound having a molecular weight of 350 or more, added to the resin base

and a plasticizer added to the resin base, and that the anti-oxidizing agent,

antistatic agent and plasticizer do not easily generate a gaseous organic

REPLAGEMENT SHEET]
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25 invention, the additives added to the resin base are of the types which
do not-

REPLACEMENT SHEET 43
easily rel ease a gaseous organic materi al’at room t enper at ure under

at nospheric tenperature, and therefore the anmount of the organic material
conmponent s ad9@PREaNt oA tha resin bage ptroasa (rraperalra Rpg: undes agnospheric
conventional case. 5 Further, with regard to the shoe as a wearabl e
article of thesgsuessent i nvention, the additives added to the resin
base which constitutes a sole are of the types which do not easily

generate a ggseouBrief DastriptivatefDralvirdfgsom t he resin base at room
t enper ature under atnospheric pressure, and therefore the anount of

the organic mater ks £REL ARG ramAIRWNiRFE charsttdidhig'curAWRRh indicates the
5  measurement result of the organic materials contained in the atmosphere for
processing semiconductor wafers (that is, clean room), and FIG. 1B is a
diagram showing a characteristic curve which indicates the measurement result
of the organic materials adhered to the surface of a semiconductor wafer;
| FIG. 2A is a lateral cross sectional view showing a SMIF POD (Standard

10  Mechanical interface POD) used for isolating a wafer carrier (cassette) from
outside atmosphere, and FIG. 2B is a lateral cross sectional view showing the
SMIF POD, designed to illustrate the state of the SMIF POD in use;

FIGS. 3A and 3B are plan views showing a shoe for clean room; and
FIG. 4 is a side view of another shoe for clean room.
15 6. Best Mode of Carrying Out the Invention
Various preferable modes of the present invention will now be specifically
described.
First, while referring to FIGS. 2A and 2B, a SMIF POD (Standard
Mechanical Interface POD) will now be described.

20 Jap. Pat. Appin. KOKAI Publication No. 1-222429 and U.S. Patent No.
4,534,389 each discloses a portable SMIF POD 2 used for isolating a wafer W
and a carrier (cassette) C from outside atmosphere. As can be seen in FIG. 2A,
the SMIF POD 2 includes a box-shaped cover 3 and a disk-shaped bottom

portion 10. The SMIF POD cover 3 is an integral moided form of a transparent

REPLACEMENT SHEET]
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10 reduced to about 1/5 of the conventional case. Thus, the contam nation

ofs : wafers with organic materials can be prevented in the nmanufacture
of a sem conductor device, and it beconmes possible to inprove the

yi el d. 15 9a 44

CLAI M5 1. An instrunment used for handing a substrate in the

manuf act ur e odr semitransparent cesinjwhich hdgaivolume sufficieatito cardainaine wefer
t enper at ure under at nosphere,
cassette C, and at the uppermost portion thereof, a handle 6 is provided.
In a lower section of the SMIF POD cover 3, a flange portion 4 is formed.
Further, a ring-like recess section 4a is made in an inner side of the flange

5 portion 4. The bottom portion 10 of the SMIF POD has a plurality of pins 11.

Each of the pins 11 is

REPLACEMENT SHEET|
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5 conprising: a resin base, an anti-oxidizing agent nade of a phenol - based
conpound havi ng a nol ecul ar wei ght of 300 or nore, and an antistatic agent
made of a noni on-based conpound havi ng a nol ecul ar wei ght of 350 or nore,
wherein both the anti-oxidizing agent and2@&nti static agent do not easily
generate

Onder condi ¢ i16TRTS0FS DS GURADS ABATH ke nd. al moSpher i ¢ preseur .

2. An instrument according to claim1l, wherein the lubricant contains as
a mai n conpdh&hoe far dlearstoonnis distlesedth Jprofat.ppin dGPKA Reiblication of
al i phatic hydr ocar bons having a carbon atom nunber of 20 or nore and

hi gher al cohdlls. 7-29725ank showndaFIGS. aAeMdeBYeshed 50 fores clean esorand does
not contain aliphatic 15 hydorcarbons having a carbon at om nunber of |ess

than 20 and hhghges al g & flexible tab AU 81CPdIE@TadeABIWITRLfleblel @%8r t han

18. 3. An Tnstrument according to claim?2, wherein the [ubricant is

made of al 53, g@ﬂaﬁ%}%rﬁt% 515818 $6'°TRE Q8RS RARIRS BY L

m crocrystal |1

adhered, one to the front surface of one of the tab members 51 and the other to
the rear surface of the other tab member 51. The ordinary fastener 54 is sewn
to matching edges of the flexible cover 53. The fasteners 53 and 54 are
designed o fasten up or open the flexible cover 53.

10 Further, the sole 56 is adhered or stitched to the other edge of the
flexible cover 53. The sole 56 is made of an urethane resin, and a material
containing at least one of the group consisting of additives such as a sponging
agent for sponging the urethane resin, a silicon-based sponging controlling
agent which does not substantially generate siloxane of low molecular, a

15  plasticizer, an anti-oxidizing agent, an anti-static agent and a UV ray absorbing
agent. It should be noted that as shown in FIG. 4, there is another type of shoe
50A, in which a flexible cover 53A without a zip fastener is fixed onto a sole
56A.

In the case where the sole 56 of a clean room shoe is manufactured

20  using the above-described resin base and additives, a predetermined amount of
additive is added to a resin material, and kneaded while heating. Then, the
resin composition is subjected to injection molding.

In the present invention, it is preferable that the main component of the
plasticizer should be one of a calboxylate having a molecular weight of 420 or

25 more, a polyester having a molecular weight of 400 or more, and an epoxy-

REPLACEMENT SHEET]|
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pa} affin, synthetic paraffin, polyolefin wax, synthetic branch higher
al cohel s 20 having a carbon atom nunber of 18, synthetic branch higher

al cohol s having a carbon at om nunber of 20, synthetic branch higher
al cohol s having a carbon atom nunb@y of 24 and ol eyl al cohol .
4. An instrunment according to claiml1, wherein the resin base contains a

pl asti ci zer, basrdl evroppung having @rmolscular meight oh408@ion moep dris particuldrlyast one
25 selected fromthe group consisting of diisodecyl phthalate ha ing a

mol ecul ar  preferable that the main component of the plasticizer should be atlleast one ofvei ght
of 447 and dil auryl phthal ate having a nol ecul ar wei ght of 502 as

carboxyl i c aghiflafie heideshérhakbdicompRndsaiuchRisIfbdcy| fitBakie ﬁg!%cular

di - 2- et hyl hexyl azel ate having a nol ecul ar wei ght of
di - 2-et hyl he%&igh?:ems%tnﬁ lQ@?{/i PRth8late (molecular weight: 502); aliphatic dibasic acid

5 ester-based compounds such as di-2-ethylhexy! azelate (molecular weight: 413)
and di-2-ethylhexyl cebacate (molecular weight: 427); trimellitate ester-based
compounds such as tris-2-ethylhexyl trimellitate (molecular weight: 547) and
trioctyl trimellitate (molecular weight: 547); polyester-based compounds which
are polymers obtained by reactions between dibasic acids such as adipic acid,

10  azelaic acid, sebacic acid and phthalic acid, and glycol or glycerin, especially,
propylene glycol adipate-based compounds or butylene glycol adipate-based
compounds each having a molecular weight of 2000 to 8000; and epoxy-based
compounds such as epoxy fatty ester-based compounds (molecular weight: 400
to 500) and epoxy oil (molecular weight: about 1000).

15 It should be noted that if the main component of the plasticizer is dibutyl
phthalate (molecular weight: 278), dioctyl phthalate (molecular weight: 391) or
di-2-ethylhexyl adipate (molecular weight: 371), having a molecular weight of
less than 420, it volatilizes from the sole of the shoe at a normal temperature of
a clean room (23°C), and is adsorbed on a wafer. Therefore, it is not

20 preferable.

In the present invention, it is preferable that the main component of the
anti-oxidizing agent shduld be at least one of monophenol-based compounds
such as stearyl-3-(3, 5-di-t-butyl-4-hydroxyphenyl) propionate (molecular
weight: 520.9); bisphenol-based compounds such as 2, 2' -methylene-bis-(4-

25 ethyl-6-t-butylphenol) (molecular weight: 340.5), 2,2'-methylene-bis-(4-ethyl-6-t-
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nol ecul ar wei ght of 427, tris-2-ethyhexyl trinellate having a nol ecul ar
wei ght . of 5 547, trioctyl trinmellite having a nol ecul ar wei ght of 547,

pr opyl enegl ycol adi pate havi ng a nol ecul ar wei ght of 2000 to 8000 as
pol yesters having a nnlecular meighﬂBOf 400 or nore, epoxy fatty acid
est er-based conpound havin nol ecul ar wei ght of 400 to 500 as

epoxy- based dd¥tyeh@ap! hémplﬁgular weight u$6E-5), 4 4'-th'ﬁ}éi3g{ﬁtm©ﬁ1¥h@{§-b@ﬁylﬁ%$@’) and
epoxydi zed oil having a nol ecul ar wei ght of 1000 or 10 nore, and does not
contain car bc(mdlém.llatcweligbist%ﬁs‘i)hé,\ﬁ-bgtyﬁdemiis*(:mhmthylﬁﬂ-gbmytpjhenol) | ess t han
420, polyesters having a nol ecul ar wei ght of |ess than 400, epoxy-

based COWDOUQ%Ié'tﬁNéMe@hWSQ;BJ| and H@hghble@fjle' EHenol- Béébd“f@&npéﬁﬁ’dé/sﬁé{ ty

acid est er-based conpou having a nol ecul ar wei ght of Iess than 400
or epoxjd i g oF U] | ess than 1000. 15
5. An |nst?%%%ﬁgpg§b2r§ amtgﬁgﬁgbﬁ§fba{ erei Bbyﬁﬁeanti-oxidizing agent
i's made of at | east one selected fromthe group consisting of
nonophenoP-based
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conpounds blsphenol based conpounds and hi gh-nol ecul ar phenol - based

conpounds. 6. An instrunment according to claiml1, wherein the
noni on- based conpound 20 serving as the antistatic agent is nade of at
| east one selected fromthe group c3msi sting of

pol yoxyet hyI eal Kk ne, pol yoxyet hyl eneal kyl am de,

pol yoxyet hyl é%mf?t%& her, pol yoxyet hyl eneal kyl phenyl et her and N, N -bi s-
(di et heyl enegl ycol ) st earyl am ne.

46 7. An TadO0Bwasistbyaweightivihpretpolymet for polywrathaneantie hardengment i s
a cassette, a SMF POD, a wafer tray, a wafer box, a wafer basket or
a waf er hand{thaving &y average mutetalar weight ef4600; dwmduatgowmlcmﬁmswr

warer KAGAKU), 5 parts by weight of a plasticizer (having a molecular weight of 427;
5 DAIHACHI KAGAKU KOGYQ), 0.5 parts by weight of an anti-oxidizing agent
(having a molecular weight of 340; YOSHITOMI SEIYAKU KOGYO), 1 part by
weight of an anti-static agent (having an average molecular of 450; LION), and
0.5 parts by weight of an ultraviolet ray absorbing agent (having a molecular
weight of 334; CHIBA GAIGI CO.) were added, and they were kneaded while
10  heating. Further, to this material, water sefving as a sponging agent was
added, and dimethylpolysiloxane-polyoxyalkylene co-polymer (having an
average molecular weight of 1800; SHINETU KAGAKU KOUGYOU) was further
added as a sponging agent. it should be noted that the commercially available
sponging controlling agent was not used for the instruments, wearable articles
15 or shoes of the present invention since it releases a great amount of siloxane.
It should be further noted that dimethylpolysiloxane-polyoxyalkylene co-
polymer used here was treated at a degree of vacuum of 10 mmHg at 150°C for
3 hours. With use of this material, the injection molding was carried out, and
thus a flat plate having dimensions of 100 x 100 mm and a thickness of 10 mm
20 was obtained.
in this case, the main component of the plasticizer was di-2-ethylhexyl
sebacate, the main component of the anti-oxidizing agent was 2,2'-methylene-
bis-(4-ethyl-6-t-butylphenol), the main component of the antistatic agent was

polyethyleneglycol-p-nonylphenyl ether, and the main component of the
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8.  An instrunent according to claim1, wherein the resin base is nmade of
5.0ne selected fromthe group consisting of a polyolefin, a polycarbonate
and a fluorine resin. 9. A wearabl e article worn by an
operator in a clean roomat room te%erature under at nosphere,
conprising: a resin base and an anti -oxi di zi ng agent nmade of a
phenol - based utivanioleh thyhandatiging agehbwab 2-(2hehydroxps’, S0edisramgiphenol) e, an
antistatic agent made of a noni on-based conmpound having a nmol ecul ar
wei ght of 35Qepzoffiizel. and a pl asticizer added to the resin base,

wherein all of the anti-oxidizing agent, antistatic agent and the

pl asticizer do notp paition (26@ Wis QGP&Et‘"*‘gﬁ? Coﬁngﬁ%.‘bfaaﬁé@?)é‘fé‘r dHR& | VA

conponent fromt he es n Itions of roomtenper at ure

o wher ei n t HEOBREINE FFEIPIE GHpdNanAtel e 22"8 e BB RE BBl er one

selected fromt ha@?roup consi sti ng, of | sodecyl phthal ate having a
mol ecul ar Swei@h@ Waferugrem@nained Ysing %M%W@tf%r Analyzer (tradename to be

abbreviated as “SWA” hereinafter, product of GL Science).

The SWA consists of roughly three devices, more specifically, a trap
device for heat-desorbing adsorbed components from a wafer to which organic
materials were adsorbed, in a helium gas stream, and re-trapping them, a

10 thermal desorption cold trap injector (TCT) device for introducing the re-trapped
organic components into a capillary tube which is cooled down with liquid
nitrogen, while heat-desorbing the organic components, so as to trap them to be
concentrated, and a gas chromatography/mass spectrum (GC/MS) for
analyzing the cooled and concentrated components by rapidly heating them in a

15 helium gas stream. By the GC/MS device, a total ion chromatogram (TIC) in
which the organic components are separated by the GC device, can be
obtained. For each of the peaks, the organic components are subjected to

guantitative analysis by the MS device. With the SWA, it is possible to measure

20
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havi ng a nol ecul ar wei ght of 502, di-2-ethyl hexyl azelate having a

nol ecul ar wei ght of 413, di-2-ethyl hexyl sebacate having a nol ecul ar
wei ght of 427 as 20 carboxylic acid esters having a nol ecul ar wei ght of
420 or nore, tris-2- et hyl hexyl trimglate having a nol ecul ar wei ght
of 547, tricoctyl trinellite having a nol ecul ar wei ght of 547,

propyl enegl yc®r M@€pat e havi ng a nol ecul ar wei ght of 2000 to 8000 as
pol yesters having a nol ecul ar wei ght of 400 or nore, epoxy fatty acid
est er - based conpourf@ohparatyecExarhpledd)ar wei ght of 400 to 500 as 25
epoxy-based conpound having a nol ecul ar wei ght of 400 or nore, and

47 epoxydi zed'oo{d0 pants by wridhtlof pely@inyhemighde fésnd@ﬁ)ar@é byWefghtapd does
not contain carboxylic acid esters having a nol ecul ar wei ght of I|ess
than 420, pol yesiQshthalate as a plasticizer, 2 parts by weight of 2,6-di-t-butyl-p-cresol as
5 an anti-oxidizing agent, and 1.5 parts by weight of N,N'-bis-(2-hydroxyethyl)
laurylamide as an antistatic agent were added, and they were kneaded while
heating. With use of this material, the injection molding was carried out and
thus a flat plate was manufactured. In this case, an ultravoilet absorbing agent,
a sponging agent or a sponging controlling agent was not added.
10 The flat plate was examined in terms of the organic material adsorption
amount and charge property of a wafer, as in the case of Example 4. As a
result, the adsorption amount of wafer was as large as 300 ng. Further, the
peaks of the TIC were subjected to the quantitative analysis, and dioctyl
phthalate, 2, 6-di-t-butyl-p-cresol, N,N’ —bis- (2-hydroxyethyl) laurylamide, and
15 the like were observed.
7. Industrial Applicability
With regard to the wafer carrier, SMIF POD, wafer box, wafer basket,
wafer tray, wafer handling jig, which are the instruments of the present
invention, the additives added to the resin base are of the types which do not
20 generate a gaseous organic material, and therefore the amount of the organic
material components adsorbed to a wafer can be reduced to about 1/5 of the
conventional case.
With regard to the wafer carrier, SMIF POD, wafer box, wafer basket,

wafer tray, wafer handling jig, which are the instruments of the present

25 invention, the additives added to the resin base are of the types which do not
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having a nol ecul ar wei ght of |ess than 400, epoxy-base compounds having a
-nmol ecul ar wei ght of |ess than 400, epoxy fatty acid ester-based conpound 5
havi ng a nol ecul ar wei ght of |ess than 400 or expoxidized oil having a

nol ecul ar wei ght of |ess than 1000. 43 11, A wearable article accordi ng
to claim9, mherefn t he anti-oxisziqﬂﬁ%ﬂent | s, made. of at | east one
sel ected frBiWHEETPE FHAERYS HIYC 5} &b FRarB femperature conpounds,

bi sphenol - based conpounds and hi gh-nol ecul ar phenaol - 10  based conpounds.
12. A wearalpIespheric éerapaedeedang thasetora i amountafdhe organia aatesialbased
conpound serving as the antistatic agent is made of at |east one sel ected
from tdraponentp adeorbiesitio mowafier pah bexgdtided torabaluk yt/5of the,

pol yoxyet hyl eneal kyl am de, pol yoxyet hyl eneal kyl et her,

pol yoxyet hy¢seatisyaidzeay! ether and N, N -bis- 15 (dietheyl enegl ycol)
stearyl am ne.
5 Further, with regard {o the shoe as a wearable article of the present
invention, the additives added to the resin base which constitutes a sole are of
the types which do not easily generate a gaseous organic material from the
resin base at room temperature under atmospheric pressure, and therefore the
amount of the organic material components adsorbed to a wafer can be
10 reduced to about 1/5 of the conventional case. Thus, the contamination of

wafers with organic materials can be prevented in the manufacture of a

semiconductor device, and it becomes possible to improve the yield.

15
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13. A wearable article according to claim9, further conprising an

ul travi ol et absorbi ng agent, and the ultraviol et absorbing agent is
made of a conpound havi ng a nol ecul ar wei ght of 300 or nore
containing at | east one selected from 44 the group consisting of
salicylic acid-based conpounds and benzophenon- 20 based conpounds.

14. A wear 28LAIMSB: ¢l e according to claim9, wherein the resin base is
pol yvi nyl chloride, vinylchloride-based el astoner, chlorine-based

pol yet hyl ene or urethane resin

48 15. A wearable article according to claim9, wherein the article

;ﬁ daasﬂg;edeng . gﬁfgiir;ﬁ!r@nérﬁ'ﬁeéQ@Mérﬁiiﬁ‘@a%u@é@é’c@'id'ﬂ’ﬂ:! maRlfdehfeprae resin

semiconductor device in a clean room at room temperature under atmosphere,

5 comprising: a resin base, an anti-oxidizing agent made of a phenoi-based
compound having a molecular weight of 300 or more, and an antistatic agent
made of a nonion-based compound having a molecular weight of 350 or more,
wherein both the anti-oxidizing agent and antistatic agent do not easily generate
a gaseous organic material component from the resin base under conditions of

10  room temperature and atmospheric pressure.
2. An instrument according to claim 1, wherein the lubricant contains as a
main component at least one selected from the group consisting of aliphatic
hydrocarbons having a carbon atom number of 20 or more and higher alcohols
having a carbon atom number of 18 or more, and does not contain aliphatic

15 hydorcarbons having a carbon atom number of less than 20 and higher alcohols
having a carbon atom number of less than 18.
3. An instrument according to claim 2; wherein the lubricant is made of at
least one selected from the group consisting of microcrystalline wax, natural
paraffin, synthetic paraffin, polyolefin wax, synthetic branch higher alcohols

20 having a carbon atom number of 18, synthetic branch higher alcohols having a
carbon atom number of 20, synthetic branch higher alcohols having a carbon
atom number of 24 and oleyl aicchol.
4, An instrument according to claim 1, wherein the resin base contains a

plasticizer, and the plasticizer contains as a main component at least one

25  selected from the group consisting of diisodecy! phthalate having a molecular
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material containing at | east one of the additive group consisting of a
spongt ng agent for sponging the urethane resin, silicon-based

spongi ng controlling agent 5 subjected to a vacuum heat process such that
t he agent does not substantially gbherate | ow nol ecul ar sil oxane,

pl asticizer, an anti-oxidizing agent, antistatic agent and an

ul travi ol et waightlef ddtfiang dilgent phthalate heging s\medanuddrl veeight 6fd02 ascording to
claim 15, wherein the silicon-based spongi ng controlling agent is

made of at |eabbxyiceackbestershaving e hblecgiapweight 0f 4208t &ioreadidf-ethylhexyi
di met hypol ysi | oxane whi ch does not contain a cyclic sil oxane havi ng a

silicon at omzuuasiavitlg é%&écdlweiggf om’r@fdﬂw&ﬁ&lﬁéh}l sepdcate havinga

pol yoxyal kyl ene co- polyner. A wearable article use

00T, oY e et or 2. v SSBHERa Bs e PR T RSB BB, =
e o oy e Bl LByl eiont bt 339 Sl G bol Sip3NY! N9
having a molecular weight of 2000 to 8000 as polyesters having a molecular
weight of 400 or more, epoxy fatty acid ester-based compound having a
molecular weight of 400 to 500 as epoxy-based compound having a molecular
weight of 400 or more, and epoxydized oil having a molecular weight of 1000 or
10 more, and does not contain carboxylic acid esters having a molecular weight of
less than 420, polyesters having a molecular weight of less than 400, epoxy-
based compounds having a molecular weight of less than 400, epoxy fatty acid
ester-based compound having a molecular weight of less than 400 or
epoxidized oil having a molecular weight of less than 1000.
15 5. An instrument according to claim 1, wherein the anti-oxidizing agent is
made of at least one selected from the group consisting of monophenol-based
compounds, bisphenol-based compound; and high-molecular phenol-based
compounds.
6. An instrument according to claim 1, wherein the nonion-based compound
20  serving as the antistatic agent is made of at least one selected from the group
consisting of polyoxyethylenealkylamine, polyoxyethylenealkylamide,

polyoxyethylenealkylether, polyoxyethylenealkylphenylether and N,N’ -bis-

(dietheyleneglycol) stearylamine.

25 REPLACEMENT SHEET]

L] s s




control ling agent subjected to vacuum heat process such that the agent does
not substantially generate cyclic siloxane having a silicon atom nunber of

10 or | ess, a plasticizer, an anti-oxidizing agent, an antistatic
agent and an ultraviol et 20 ray absorbi“ig agent; and a
fl exi bl e cover adhered or stitched to the sole. 18. A wearable

article according o instaimeatzacdonding éo claomydr, mdiergjn dhe instrament is a cassaligber
for opening or closing the flexible cover.
REPLACEMENT SHESHIF POD, a wafer tray, a wafer box, a wafer basket or a wafer handling4ig,

19. A shoe worn by an operator in a clean roomat roomtenperature and

which is used for handing a semiconductor wafer.
8. An instrument according to claim 1, wherein the resin base is made of

5 one selected from the group consisting of a polyolefin, a polycarbonate and a
fluorine resin.
9. A wearable article worn by an operator in a clean room at room
temperature under atmosphere, comprising: a resin base and an anti-oxidizing
agent made of a phenol-based compound having a molecular weight of 300 or

10  more, an antistatic agent made of a nonion-based compound having a
molecular weight of 350 or more, and a plasticizer added to the resin base,
wherein all of the anti-oxidizing agent, antistatic agent and the plasticizer do not
easily generéte a gaseous organic material component from the resin base
under conditions of room temperature and atmospheric pressure.

15 10. A wearable article according to claim 9, wherein the plasticizer contains
as a main component, at least one selected from the group consisting of
diisodecyl phthalate having a molecular weight of 447 and dilauryl phthalate
having a molecular weight of 502, di-2-ethylhexyl azelate having a molecular
weight of 413, di-2-ethylhexyl sebacate having a molecular weight of 427 as

20  carboxylic acid esters having a molecular weight of 420 or more, tris-2-
ethylhexyl trimellate having a molecular weight of 547, fricoctyl trimellite having
a molecular weight of 547, propyleneglycol adipate having a molecular weight of
2000 to 8000 as polyesters having a molecular weight of 400 or more, epoxy
fatty acid ester-based compound having a molecular weight of 400 to 500 as

25  epoxy-based compound having a molecular weight of 400 or more, and
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under at nospheric pressure, conprising: a resin base, and at |east one

additive sel ected fromthe group consisting of a lubricant, a

pl asticizer, an anti-oxidizing agent . an ant i static agent and an
ultraviolet ray absorbing agent, wherein the | ubricant contains as a
mai n conponent a conpound nade of at |east one selected fromthe

group consi steRRXYdizegialrhavinge angleeidarrighhat 1000 oaped, fand does not ceptaimet i ¢
paraffin, polyolefin wax, synthetic branch higher al cohols having a

carbon atom mmbexylinfacixﬂestersma\éng symolbetilar weigih ohiess diiran 420 quilgdsiedsavi ng a
carbon atom nunber of 20 or nore, synthetic branch higher alcohols having a

10 carbon atwuyimyaiieslesiiarherjht BPl8s #sh 806 o&ymelmnﬂmna%aw&t@l ni ng

al i phati c hydrocarbons having a carbon at om nunber of less than 20 or

hi gher AbR’r Sy cé?@%'d?‘i’es% tﬁaﬁ%g %&g} g’%‘éfd et B§s°eot&ﬂ‘ﬂp31§1d

t he- plast|C|zer 'S ma oun talns as a nai

component one ol ot A LB B BUR SEITIOLI TG Shadhl s, bl ato
mol ecul ar molecular weight of less than 1000.
11. A wearable article according to claim 9, wherein the anti-oxidizing agent
is made of at least one selected from the group consisting of monophenol-
based compounds, bisphenol-based compounds and high-molecular phenol-
10  based compounds.
12. A wearable article according to claim 9, wherein the nonion-based
compound serving as the antistatic agent is made of at least one selected from
the group consisting of polyoxyethylenealkylamine, polyoxyethylenealkylamide,
polyoxyethylenealkylether, polyoxyethylenealkylphenylether and N, N'-bis-
15 (dietheyleneglycol) stearylamine.
13. A wearable article according to claim 9, further comprising an ultraviolet
absorbing agent, and the ultraviolet absorbing agent is made of a compound
having a molecular weight of 300 or more containing at least one selected from
the group consisting of salicylic acid-based compounds and benzophenon-
20 based compounds.
14, A wearable atticle according to claim 9, wherein the resin base is

polyvinyl chioride, vinyichloride-based elastomer, chlorine-based polyethylene

or urethane resin.
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wei ght of 502 as carboxylic acid esters having a nol ecul ar wei ght of 420 or
nore,  di-2-ethyl hexyl azel ate having a nol ecul ar wei ght of 413,

di;- 2- et hyl hexyl sebacat e having a nol ecul ar wei ght of 427, as
carbolic acid diesters having a ndﬁecular meight of 420 or nore,
tris-2-ethlhexyl trinellate having a nol ecul a wei ght of 547, trioctyl
trimellite H&vi nd weatmbie artigle argosdingde CWQ wherelnﬁ,h@p iGenis §BeR adi pat e
havi ng a nol ecul ar wei ght of 2000 to 8000 as pol yesters having a

mol ecul ar wdiaying asolkG®naprising e preguiyyef for uyethene resin and a hardendiagead a
conpound havi ng a nol ecul ar wei ght of 400 to 500 as epoxy-based

conpound havhatgrial contaiaingedt leestaine offthd 8ditive RO caribtingOf e pording |
having 25 a nol ecul ar weight of 1000 or nore, and does not contain

CI:?EII;’EZ)% :\/:Eﬁrraag-l(étE f_?g"‘rts‘ﬁbﬁgmg the urethane resin, silicon-based sponging controlling agent
5 subjected to a vacuum heat process such that the agent does not substantially
generate low-molecular siloxane, plasticizer, an anti-oxidizing agent, antistatic
agent and an ultraviolet ray absorbing agent.
16. A wearable article according to claim 15, wherein the silicon-based
sponging controlling agent is made of at least one selected from the group
10 consisting of dimethypolysiloxane which does not contain a cyclic siloxane
having a silicon atom number of 10 or less, or dimethylpolysiloxane-
polyoxyalkylene co-polymer.
17. A wearable article used in a clean room, comprising:
a sole made of a urethane resin and at least one of additives selected
15 from the group consisting of a sponging agent for sponging the urethane resin,
a sponging agent for sponging the urethane resin, a silicon-based sponging
controlling agent subjected to vacuum heat process such that the agent does
not substantially generate cyclic siloxane having a silicon atom number of 10 or
less, a plasticizer, an anti-oxid-izing agent, an antistatic agent and an uitraviolet
20  ray absorbing agent; and
a flexible cover adhered or stitched to the sole.
18. A wearable article according to claim 17, further comprising a fastener

member for opening or closing the flexible cover.
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| 50° havi ng a nol ecul ar wei ght of |ess than 420, polyesters having a

nol ecul ar wei ght of |ess than 400, epoxy-based conpounds having a
nol,ecul ar wei ght of | ess than 400, epoxy fatty acid ester-based
conpound havi ng a nol ecul ar wei ght ¥8f 1ess than 400 or epoxidized oil

havi ng a nol ecul ar wei ght of |ess than 5 1 000, and does not contain
carboxylic adi% edsehee watn by an operasouinag cheen gbemett room tempeeatutehand 420,
pol yesters having a nol ecul ar weight of |ess than 400, epoxy- based

conpounds hawndgr atmospharicgresairg dompriditg S idainba) and R reast aht additive
ester-based conpound having a nol ecul ar wei ght of |ess than 400 or

epoxi di zed oi ' Y ; S i davidizing L he
seldtfed fimith é@%}?’hgﬁsﬁﬁeﬂﬁ%ggg %@bﬁﬁ)ﬁg&%&%nﬂ%&gmadlzmg

anti oxi di zi ng agent Is na

mol ecul ar V"eiag%t %fg a?’lggté)n(f&: zﬁé\'pﬁ' 'ﬁaad an ultraviolet ra)} él?so%%b Satg%{, %vh%ggi?\tthtias made

of a noni on- b&sed Compoun
s lubricant contains as a main component a compound made of at least one

selected from the group consisting of microcrystalline wax, natural paraffin,
synthetic paraffin, polyolefin wax, synthetic branch higher alcohols having a
carbon atom number of 18 or more, synthetic branch higher alcohols having a
carbon atom number of 20 or more, synthetic branch higher alcohols having a

10 carbon atom number of 24 or more and oleyl alcohol, and not containing
aliphatic hydrocarbons having a carbon atom number of less than 20 or higher
alcohols having a carbon atom number of less than 18,

the plasticizer is made of a compound which contains as a main

component one selected from the group consisting of diisodecyl phthalate

15 having a molecular weight of 447 and dilauryl phthalate having a molecular
weight of 502 as carboxylic acid esters having a molecular weight of 420 or
more, di-2-ethylhexyl azelate having a molecular weight of 413, di-2-ethylhexyl
sebacate having a molecular weight of 427, as carbolic acid diesters having a
molecular weight of 420 or more, tris-2-ethlhexyl trimellate having a molecular

20 weight of 547, trioctyl trimellite having a molecular weight of 547,
propyleneglycol adipate having a molecular weight of 2000 to 8000 as
polyesters having a molecular weight of 400 or more, epoxy fatty acid ester-
based compound having a molecular weight of 400 to 500 as epoxy-based
compound having a molecular weight of 400 or more, and epoxydized oil having

25 a molecular weight of 1000 or more, and does not contain carboxylic acid esters

IS
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mol ecul ar wei ght of 350 or nore containing at | east one selected fromthe
group consi sting of pol yoxyet hyl eneal kyl am ne, pol yoxyet hyl eneal kyl am de,
15. pol yoxyet hyl eneal kyl et her, pol yoxyet hyl eneal kyl phenyl et her and N,

N - bi s- (di et heyl enegl ycoI ) st ear%??/arri ne, and the ultraviolet ray

absor bi ng agent made a conmpound havi ng a nol ecul ar wei ght of
300 or nore, !"tgc@ 8@'$¢%W9'ght Of less thagr4Ath Pobyestess hayingra malaceyari ¢
aci d- based conmpounds and benzophenone- based conpounds, 20

wherei n the awight afdessitianctO0e apokybastdesrapaungisskaning ameleculamaetghit of
conponent fromthe resin base at roomtenperature and under atnospheric

ErE gi ,SA & (I?/E \T é?—ISEs Et_ll“_lan 400, epoxy fatty acid ester-based compound having a molecular
weight of less than 400 or epoxidized oil having a molecular weight of less than
5 1000, and does not contain carboxylic acid esters having a molecular weight of
less than 420, polyesters having a molecular weight of less than 400, epoxy-
based compounds having a molecular weight of less than 400, epoxy fatty acid
ester-based compound having a molecular weight of less than 400 or
epoxidized oil having a molecular weight of less than 1000,
10 the antioxidizing agent is made of a phenol-based compound having a
molecular weight of 300 or more,
the antistatic agent is made of a nonion-based compound having a
molecular weight of 350 or more containing at least one selected from the
group consisting of polyoxyethylenealkylamine, polyoxyethylenealkylamide,
polyoxyethylenealkylether, polyoxyethylenealkylphenylether and N, N'-bis-
(dietheyleneglycol) stearylamine, and the ultraviolet ray absorbing agent is
made of a compound having a molecular weight of 300 or more, selected from
the group consisting of salicylic acid-based compounds and benzophenone-
based compounds,
20 wherein the additives do not easily release a gaseous organic material
component from the resin base at room temperature and under atmospheric

pressure.
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51° 20. A shoe laccording to claim19, wherein the anti-oxidizing
agent i s nmade of at | east one selected fromthe group consisting of
nonophenol - based conpounds, bi sphenol - based conpounds and

hi gh- nol ecul ar phenol - based compoundd. 5 21. A wearable article
according to claim17, further conprisi;g@a | ubri cant, t he | ubricant

cont ai ni ng a2@ei nAcghmsoacnerding do slatn i@, wheeein thexanti-oxidizinhagent is masieceft ed
fromthe group consisting of mcrocrystalline wax, natural paraffin,
synt heti ¢ pawmafdashonedelpetedirerhithe geoup donsisting of emdradphiengl-bdgeahol s.
compounds, bisphenol-based compounds and high-molecular phenol-based
compounds.
s 21. A wearable article according to claim 17, further comprising a lubricant,
the lubricant containing a main component a compound made of at least one

selected from the group consisting of microcrystalline wax, natural paraffin,

synthetic paraffin and polyolefin wax, but not containing alcohols.
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ABSTRACT
There are instruments used for handling
a substrate in a clean room at room temperature and
atmospheric pressure, which contain a resin base and at
5 least one additive selected from the group -consisting

of a lubricant, a plasticizer, an anti-oxidizing_agent
and an antistatic agent, and the additives do not
generate gaseous organic material compound under

conditions of room temperature and atmospheric pressure.
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