1 NOZZLE BACKGROUND OF THE INVENTION (1) Field of the Invention 5The present invention
relates to a nozzle which introduces gas into a container for purging the inside of the container, and
particularly relates to a nozzle which introduces gas without contacting the container. 10 (2)
Description of the Related Art In manufacturing process of semiconductor devices such as LSI,
wafers, glass substrates, reticles and others need to be stored such that they are not deteriorated or
degenerated. For example, the wafers need to be NG rBow oxygen atmosphere to prevent 15
oxidization, and the reticles need to be stored in an atmosphere where moisture (H20) is removed in

order to suppre \%ﬁ r ﬂ) %1 . gj. rid eg?ea ry to avoid the particles (fine dust) from
adhering on th§ ngr% & r?zfsﬂﬁ %Ig%loés@i e. For this reason, in many cases, the wafers
are stored in a ¢(ANtdFieldvin€HiveilbBavamtaom clean gas composed of a type of gas suitable for the

stored object. _ HowgyerpAsdisasedinisparaseddnesamieg.Ralamienniasian esligaton No.
2001-31212, there are cases where it is necessary to sort the stored wafers, r%]gértlgémultiple

containers. In S0 2 BaseO NGBIRESesERy RIGEEA I REntdmeideTiRls, Hiso N&lowA 38
{'ptur?}:ng" is perwm%!@ﬂéﬂe&%ﬂémtda high ¢leanliaeswhithe dattaiderdasingaduciwgthleah gas
into the open container {o p the pressure in the container more positive than the atmosphere
outside of the c%%'atiﬂ‘éﬂ%?‘i Sn%%rr%?i'tr}%é been considered that storing the reticles 30 and others in
a container where the purging is constantly performed causes less contamination of the reticles and

others thalg)theﬁgrﬁg ét&aali r%?ﬁ Bﬂﬂgekéirgfetaeﬂpgcles and others are stored for a relatively

long period of t ccor ere are purge apparatuses which can constantly purge the

container with clean gad! BBRMWARH T MEPBEER R S BBl on dioriardRuices PrERI8S LST/
wafers, glass substrates, reticles and others need to be stored such

that they are not deteriorated or degenerated. For example, the
wafers need to be stored in low oxygen atmosphere to prevent
15 oxidization, and the reticles need to be stored in an atmosphere where
moisture (H»0) is removed in order to suppress the growth of haze.
Further, it is necessary to avoid the particles (fine dust) from adhering
on the wafers and others as much as possible. For this reason, in
many cases, the wafers are stored in a container which is filled with a

20 clean gas composed of a type of gas suitable for the stored object.
However, as disclosed in Japanese Unexamined Patent
Application Publication No. 2001-31212, there are cases where it is
necessary to sort the stored wafers, ranging multiple containers. In
such a case, it is necessary to open the containers. Thus, a process
25 known as “purging” is performed in order to maintain high cleanliness
of the container by introducing clean gas into the open container to
keep the pressure in the container more positive than the atmosphere

{

outside of the container.
Furthermore, it has been considered that storing the reticles
30 and others in a container where the purging is constantly performed
causes less contamination of the reticles and others than the storage
in a sealed container, since the reticles and others are stored for a
relatively long period of time, Accordingly, there are purge
apparatuses which can constantly purge the container with clean gas.
35 However, it has been known that the stored wafers and reticles



2 are contaminated with the particles on rare occasions, even when a conventional purge apparatus is
used. After the devoted research and diligent effort, the inventors of the present invention have
reached the finding that the rare contaminations with the particles are 5 caused by the purge
apparatus. Furthermore, the inventors also found out that, since the container placed in the purge

apparatus and the nozzle which discharges the gas, into the container ¢ a frjction
and impact bet\ﬁégn%%t@wfgi%‘?gn\ﬁ' ?1'3 zlgealrotr’ﬁj?ﬁe %%rﬁgfé%;?ﬁg%ﬁé%s%%ﬁgsé’ui%%yg
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object of the présent mvention to provide a 15 nozzle which can introduce gas into a container
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the container. 30According to the present invention, evén when the container is repeatedly attached to
and detached from the nozzle for purging the inside of the container, particles are not formed due to

the contact of tkey pRNBARYOF THE ZMVENTEDNI e, it is possible to efficiently introduce the gas
FURTHER INFORMATIBR RSB NIOAY TSR AR OONBoT G 1 T AP PR foRp Ve
findings, and it is an object of the present invention to provide a

15 nozzle which can introduce gas into a container efficiently, while
introducing the gas into the container without contacting the
container to prevent the particles from being formed.

In order to solve the problem, the nozzle according to the
present invention is a nozzle which introduces gas into a container

20 without contacting the container, the nozzle comprising: a main
opening where the gas at a first flow rate is discharged; and a
sub-opening which has a collar-shape surrounding the main opening,
and where the gas at a second flow rate is discharged in a same
direction as a direction of the gas discharged from the main opening.

25 This forms an air curtain around the main opening with the gas
discharged from the sub-opening. Accordingly, it is possible to avoid

‘the gas discharged from the main opening from leaking from the gap
between the nozzle and the container expeditiously, allowing efficient
introduction of the gas into the container.

30 According to the present invention, even when the container is
repeatedly attached to and detached from the nozzle for purging the
inside of the container, particles are not formed due to the contact of
the container and the nozzle., Furthermore, it is possible to
efficiently introduce the gas discharged from the nozzle into the

35 container, which suppresses the amount of wasted gas.



The disclosure of Japanese Patent Application No. 2008-207392 5 filed on August 11, 2008 including
specification, drawings and claims is incorporated herein by reference in its entirety. BRIEF
DESCRIPTION OF THE DRAWINGS These and other objects, advantages and features of the io
invention will become apparent from the following descrption thereof taken in conjunction with the
accompanying drawings that illustrate a specific embodiment of the invention. In the Drawings: FIG.
1A is a cross-sectional view of a nozzle which is an embodiment of the present invention; 15 FIG. 1B
is a top view of FipRIPEHERVINFORMATIGNAB U MECHNIGALOBATKGROUNE TO

elevational vie r ith a nozzle; FIG. 3 is a cross-sectional view schematically
showing a con&%éﬁ?&%ﬁﬁg{gﬁ and a container; 20 FIG. 4A is a cross-sectional view of a
nozzle which is anotheT beidbsiriesitrsf tfelpraprsaRAtioAL Anphica thiEidNg 1op0hdn 48 90 zzle
which is a%em?gg%mngsm%nﬁwenﬁmu%ﬁ RESEEIRTIANCAT dH R ERRERImS

EMBODIM NT(S) The Tollowing is the description of the embodiments of the present invention
with reference 1§ tHCAIRARBEEAFRErBiRLBYIFRIRence fiteSRUrEDEs-sectional view of a nozzle

which IbS an 30 embodiment of t_he present invention, and FIG. 1B is a top view of the nozzle which is
main opening 1ERLER ISt AL LEON, O FHE BHAWTRES e 111 and 2 scb-tube 112, -
35The main tube 111 iThesembedwhithenclodgeche, madvantages and features of the
10 invention will become apparent from the following description thereof
taken in conjunction with the accompanying drawings that illustrate a
! specific embodiment of the invention. In the Drawings:
FIG. 1A is a cross-sectional view of a nozzle which is an embodiment
of the present invention;
15 FIG. 1B is a top view of the nozzle which is an embodiment of the
present invention;
FIG. 2 is a front elevational view of a purge apparatus with a nozzle;
FIG. 3 is a cross-sectional view schematically showing a connecting
part of the nozzle and a container;
20 FIG. 4A is a cross-sectional view of a nozzle which is another
embodiment of the present invention; and -
FIG. 4B is a top view of the nozzle which is an embodiment of the
present invention.

25 DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
The following is the description of the embodiments of the
present invention with reference to the drawings.
(First embodiment)
FIG. 1A is a cross-sectional view of a nozzle which is an
30 embodiment of the present invention, and FIG. 1B is a top view of the
nozzle which is an embodiment of the present invention.
As shown in these drawings, the nozzle 100 includes a main
opening 101, a sub-opening 102, a through-hole 103, a main tube 111,
and a sub-tube 112.
35 The main tube 111 is a member which includes the main



4 opening 101, and is a tube-shaped member where the gas for purging flows. In the first embodiment,
the main tube 111 has a cylindrical shape, and the hollow part functions as the main opening 101. The
sub-opening 112 is a tube-shaped member arranged to 5 surround the main tube 111, and to have a
gap with the main tube 111. Furthermore, the gap formgd between the sub-tube 112 and the main

tube 111 functi th - ing 102 In the first,embod) t,.th -tube 112 i lind
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Accordingly, the gap which functions as the sub-opening 102 is
15 maintained between the main tube 111 and the sub-tube 112,
surrounding the main tube 111 with a predetermined width.

Here, when the gas at the same pressure is introduced into the
main opening 101 and the sub-opening 102, the width of the
sub-opening 102 is determined such that a second flow rate which is

20 the flow rate of the gas discharged from the sub-opening 102 is
smaller than a first flow rate which is the flow rate of the gas
discharged from the main opening 101. More specifically, the
preferable width of the sub-opening 102 is approximately around
2.5% of the diameter of the main opening 101. For exampie, the

25 preferable width of the sub-opening 102 is approximately 0.1 mm,
when the diameter of the main opening 101 is 4 mm.

The through-hole 103 is a hole for introducing a part of the gas
flowing in the main opening 101 into the sub-opening 102. In the
first embodiment, the through-hole 103 is provided to pass through

30 the surrounding wall of the main tube 111 from the main opening 101
to the sub-opening 102.

The through-hole 103 separates the gas passing though the
main opening 101 (shown in the arrow in FIG, 1A), and part of the gas
is discharged from the sub-opening 102. Accordingly, only one path

35 for supplying the gas is required, and thus it is possible to produce the



5 effect of the present invention while suppressing the increase in cost. Next, the usage of the nozzle

100 is described. FIG. 2 is a front elevational view of a purge apparatus with a nozzle. 5As shown
in FIG. 2, the purge apparatus 210 can purge the inside of the container 200 by discharging clean gas
from the nozzle 100 corresponding to the container 2005 when the container 200 is placed. The purge

apparatus 210 is_a rack-shaped apparatus including the shelf plates 211 qn which multiple containers
200 can be 10 FTLE6H OF B RS SRDLA RSB T BT RAE e as N SRS Gl Hoboroies
100 inside the shelf pldtex2] tveresppadifig hetnopasitidid0Msecegeridmdainers 200 are placed.

Each discharge Unit 213 f¢ Confege} 6 g Epei23: 49 WIiSh e 93Jsguidptale poR AR

af[tached to a main valve roughly adjusts the 15 flow rate of gas to be supplied to each
discharge unit 2Zz!e. The discharge unit 212 can detect whether or not the container 200 is placed

on a predegerm?ned poggiWheggh@j@[a@,Zﬂ.ﬁeaﬁq £ge digpheraetbess icem thampzaibd 00
when the container 200 is detected. 20FIGI%§ 'sggcg?_ss-ﬁ%:tiqnal view schem ticall)%ﬁhowin
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the positions where the containers 200 are placed. Each discharge

unit 212 is connected to the pipe 213 to which the gas is guided. The

pipe 213 is attached to a main valve 214 which roughly adjusts the

15 flow rate of gas to be supplied to each discharge unit 212.

The discharge unit 212 can detect whether or not the container
200 is placed on a predetermined position on the shelf plate 211, and
can discharge the gas from the nozzle 100 when the container 200 is
detected.

20 FIG. 3 is a cross-sectional view schematically showing a
connecting part of the purge apparatus composed of the nozzle and
the container.

As shown in FIG. 3, in the purge apparatus, a slight gap is
formed between the nozzle 100 and the container 200 when the nozzle

25 100 and the container 200 are connected. The gap is formed by the
container 200 and the shelf plate 211 contacting each other.

The container 200 includes a guide 201 which is tapered in
shape, at a part where the gas discharged from the sub-opening 102
hits.

30 The guide 201 can guide the gas discharged from the
sub-opening 102 in a direction of the gas discharged from the main
opening 101, and functions like a reflector which reflects the gas
discharged from the sub-opening 102 towards the gas discharged
from the main opening 101. With this structure, most of the gas

35 discharged from the sub-opening 102 is introduced into the container



discharged from the sub-opening 102 towards the gas discharged from the main opening 101. With
this structure, most of the gas 35 discharged from the sub-opening 102 is introduced into the container
6 200 together with the gas discharged from the main opening 101, while pressing the gas discharged
from the main opening 101. Here, the discharge unjt 212 detects that the container 200 is placed,

and causes the_gas at the first flow rate to be dis¢harged from.5 the main opening 101 of t ozzle
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from the main opening 101 from the gap between the nozzle 100 and
the container 200, and most of the gas is introduced into the container

15 200. Note that, the part of the gas discharged from the sub-opening
102 leaks from the gap between the nozzie 100 and the container 200;
however, the second flow rate discharged from the sub-opening 102 is
smaller than the first flow rate discharged from the main opening 101.
Accordingly, it is possible to prevent the amount of leak as a whole,

20 which allows efficient introduction of the gas into the container even
when there is a gap between the nozzle 100 and the container 200.

(Second embodiment)

Next, another embodiment according to the present invention
will be described.

25 FIG. 4A is a cross-sectional view of a nozzie which is another
embodiment of the present invention, and FIG. 4B is a top view of the
nozzie which Is an embodiment of the present invention.

As shown in these drawings, the nozzle 100 includes a main
opening 101, a sub opening 102, a through-hole 103, a main tube 111,

30 and a sub tube 112,

The external form of the main tube 111 has a circular truncated
cone-shape, and the main opening 101 is provided along the central
axis of the main tube 111.

The sub-tube 112 is a tube-shaped member including a circular

35 truncated cone-shaped hole corresponding to the external form of the



The external form of the main tube 111 has a circular truncated cone-shape, and the main opening
101 is provided along the central axis of the main tube 111. The sub-tube 112 is a tube-shaped
member including a circular 35 truncated cone-shaped hole corresponding to the external form of the
7 main tube 111. Furthermore, the gap formed between the sub-tube 112 and the main tube 111

functions as the sub-opening 102. he sub-opening 102 has a tgpered here. the finp comes
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15 container 200 to be purged is a container 200 for holding the reticles,
clean, dry air is suitable for the gas to be used. This is because the
reticles have the small risk of oxidation caused by air. Furthermore,
when the container 200 to be purged is a container 200 for holding the
wafers, inert gas such as nitrogen is suitable for the gas to be used.

20 This is because the wafers have a high risk of oxidization. The clean
gas refers to gas which has zero or small number of particles per un‘it
volume in the gas. The gas may be gas such as air where several
types of gasses are mixed, and may also be gas composed of a single
type of gas.

25 Note that, “opening” referred to as the main opening 101 and
the sub-opening 102 in Claims and the specification is a part which
determines the direction of the gas being discharged. In other words,
the term “opening” is used in a three-dimensional concept, not in a
two-dimensional concept. Accordingly, the description “the opening

30 has a taper-shape” indicates the three-dimensional circular space,
whose diameter gradually decreases, and the main tube 111 and the
sub-tube 112 forming the circular space.

Although only some exemplary embodiments of this invention
have been described in detail above, those. skilled in the art will

35 readily appreciate that many modifications are possible in the



have been described in detail above, those.skilled in the art will 35 readily appreciate that many
modifications are possible in the 8 exemplary embodiments without materially departing from the
novel teachings and advantages of this invention. Accordingly, all such modifications are intended to
be included within the scope of this invention. 5 INDUSJRIAL APPLICABILITY The present
invention is applicable to a nozzle which introduces clean gas tila container for, storing}the ot\J)'eFts that

needs to avoid 8% BORIBRY rRmRPS) MEHe LR Al AL AU AEPHINHLIO ThiNS MBVSTAss
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INDUSTRIAL APPLICABILITY
The present invention is applicable to a nozzle which introduces

clean gas to a container for storing the objects that needs to avoid the
contamination by the particies, such as the reticles, the wafers, and
10 the glass substrates for display apparatuses.



a sub-opening which has a collar-shape surrounding said main opening, and where the gas at a
second flow rate is discharged in a same direction as a direction of the gas discharged from said main
opening. 10 2. The nozzle according to Claim 1, Wherein said sub-opening is tilted such that the
gas from sa@ a§a@pening is discharged towards the gas discharged from said main opening 15 3.
The nozzle according to Clalm lor ?jhfu ther co r|3| a through ole which guides part 0 a
flowing in sdid mairfbp&fAg!e s¥d oHé'Fm§ WA TR0 z2 Y Qccardlﬁﬂ "?5%}& cé“%‘urther

comprising: cﬂnﬁi‘?&'@:tﬂb@ Where saltdansdr oggnmamm/ldednm%mg a sub-tube prowded to have a
gap with said main tube while surroundln?hg\%ﬁ rﬁam tube, Whe F Sald ?]pe ng, 25 5.A
ot apparatus comBRGI CDESARAT HEFIER SrOBR AL ® BETuOH L8 o8, IRENE S ale
which igtrogyggs gas into a container without contacting the contalner 30wherein the nozzle includes:

a main openin wherethe as at a first flow r elsdsc
p J g opening whcfch as a'coq? shape surrounding said main
opening, and where the gas at a second flow rate is discharged in a

same direction as a direction of the gas discharged from said main

opening.
10
2. The nozzle according to Claim 1,
wherein said sub-opening is tilted such that the gas from said
sub-opening is discharged towards the gas discharged from said main
opening.
15
3. The nozzie according to Claim lor 2, further comprising
a through-hole which guides part of the gas flowing in said main
opening to said sub-opening.
20 4. The nozzle according to Claim 1, 2 or 3, further comprising:
a main tube where said main opening is provided; and
a sub-tube provided to have a gap with said main tube while
surrounding said main tube,
wherein the gap is said sub-opening.
25
5. A purge apparatus comprising:
a container in which an object to be purged is stored; and
a nozzle which introduces gas into a container without
contacting the container,
30 wherein the nozzle includes:

a main opening where the gas at a first flow rate is discharged;
and
a sub-opening which has a collar-shape surrounding said main
opening, and where the gas at a se“cond flow rate is discharged in a
35 same direction as a direction of the gas discharged from said main



and a sub-opening which has a collar-shape surrounding said main opening, and where the gas at a
second flow rate is discharged in a 35 same direction as a direction of the gas discharged from said
main 10 opening, and the container includes a guide which guides the gas discharged from said
sub-opening in a direction of the gas discharged from sgid main opening. 5 6.A method for introducing
gas into a container using a nozzle including a main opening and a sub-opening which has a
collar-shape sUPREREG B-%ain opening, and where the gas is discharged in a same direction as a
direction of the gas disthargeed fadnethémohin epening, said method comprising: placing the container

O oty e AR ey S e rrbal aldians fied B RS AR 8BeBpenATY
discharging the gas at 3 dELGRYOW T ehomt e 13sub-opening. ] )
in a direction of the gas discharged from said main opening.

6. A method for introducing gas into a container using a nozzle
including a main opening and a sub-opening which has a collar-shape
surrounding the main opening, and where the gas is discharged in a
same direction as a direction of the gas discharged from the main
10 opening, said method comprising:
placing the container without contacting the nozzle;
discharging the gas at a first flow rate from the main opening;

and
discharging the gas at a second flow rate from the

15 sub-opening.



