
1                 EP0314299B1                        2 Description
considerably large amount of absorbent. Some kinds of waste gas react with
the packed absorbent The present invention relates to a method of   to form
solid matter; in such a case, even if a and apparatus for treating waste
gas from a semi-  coarse absorbent is used, the packed layer gradu-
Conductor manufacturing process. More particular-   5   ally becomes
clogged with the reaction product, , the present invention pertains to a
method     resulting inevitably in an increased resistance to which is
suitable for treating such a waste gas with  gas flow. a dry solid
absorbent. The present invention is also  It is known from JP-A-6 044 025
to provide a concerned with an apparatus which may be effec-    dry etching
chamber and absorbing towers, with a tively employed to practice this waste
gas treat-  10  diffusion pump and a rotary pump connected be- ment method.
tween the chamber and the towers. An outlet from In the manufacture of
semiconductor devices,   the absorbing towers exhausts the treated waste
dry processes such as plasma CVD and plasma        gas. The apparatus
disclosed enables exhaust gas etching have been progressively adopted and,
as a  treatment to occur without clogging the rotary result, there has been
an increasing demand for a   15  pump, by exhausting gas from a dry etching
pro- method of effectively treating the waste gas dis-  cess using BC1
though a perfectly dried rotary charged from such dry processes. In
particular, a  pump while absorbing BC13 in an adsorbing tower. waste gas
treatment that utilizes a dry process has   In view of the above-described
circumstances, recently been strongly desired in view of the sim-  it is a
primary object of the present invention to plicity and other advantages it
could offer, and   20  provide a method of treating waste gas from semi-
absorbents for various kinds of gas have been      conductor manufacturing
equipment with a dry sol- developed and put into practical use.
id absorbent which enables avoidance of large vari- A detailed examination
of the flow rate of gas  ations in the flow rate of waste gas and thus
discharged from the above-described dry process    permits safe and
efficient waste gas treatment with has revealed that the flow rate of gas
discharged   25  an absorbent having a relatively small particle di- during
the treatment of wafers is substantially equal  ameter, and also to provide
an apparatus which to the total flow rate of gas used, i.e., about several
may be effectively employed to practice this waste liters per minute,
whereas, when the reaction      gas treatment method. chamber is evacuated
to a level below that of         According to a first aspect of the
invention, an atmospheric pressure, the gas is discharged at a   30
apparatus for treating toxic waste gas discharged flow rate of several
thousands of [err]/min, which is  from a semiconductor manufacturing
process, com- equivalent to the rated displacement of the evacu-  prises:
ating pump used, although this only takes place for   a reaction chamber
forming part of a semicon- a short period of time.
ductor manufacturing  equipment; a  container In the case where waste gas
discharged from   35  packed with dry solid absorbent; semiconductor
manufacturing equipment is directly     an inlet pipe providing gas
communication be- treated with a dry solid absorbent, it is necessary
tween the reaction chamber and the container; to employ an absorbent which
enables the treat-       an outlet pipe providing gas communication ment to
be stably and safely carried out indepen-  between the container and the
atmosphere; dently of such extremely large variations in the gas   4o  an
evacuation device disposed between the flow rate. More specifically, it is
necessary to em-  reaction chamber and the inlet pipe , the evacu- ploy
such as absorbent that, even when waste gas  ation device providing gas
communication between is passed through a packed layer of absorbent at a
the reaction chamber and the inlet pipe and adapt- high flow rate,
substantially no rise in the resis-  ed to force gas flow from the reaction
chamber to tance to gas flow occurs, and the gas component  45  the inlet
pipe; which is to be removed can be completely ab-          a main valve
provided between the reaction sorbed within the packed layer. However, to
main-  chamber of the semiconductor manufacturing tain the resistance to
gas flow at a low level, a  equipment and the evacuating device; coarse
absorbent must be used; this involves the      bypass pipe providing gas
communication be- problem that, as the particle diameter of the absor-  50
tween the inlet pipe and the outlet pipe; bent increases, the surface area
which participates   a bypass valve adapted to open or close the in
absorption or adsorption becomes relatively low,  bypass pipe, whereby gas
will flow through the which leads to a reduced absorbing capacity. Al-
container when the bypass valve is closed, and will though attempts have
been made to increase the    flow through both the container and the bypass
absorbing capacity by, for example, using a porous  55  pipe when the
bypass valve is open; and absorbent, there is a limit to the effectiveness
of   an electric circuit for opening and closing the these methods; in
actual fact a predetermined ab-  main valve and bypass valve. sorbing
capacity can only be ensured by packing a 2 



3                EP0314299B1                       4 According to a second
aspect of the invention,  after the reaction is sent by the operation of an
a method of treating waste gas from a semiconduc-  evacuating device 5 to
the absorbent-packed con- tor manufacturing process, by using the apparatus
tainer 10 where it is made harmless before being of the first aspect
comprises, the following steps:  discharged. treating the toxic waste gas
from a reaction   5  When the reaction chamber 14 of the semicon- chamber
of semiconductor manufacturing equip-     ductor manufacturing equipment 2
is evacuated to ment under vacuum with a dry solid absorbent;    a
predetermined level of pressure (about [err] introducing under vacuum an
inert purge gas   torr/about 1.33 x [err] after the pressure inside at a
rate of about 1-30  [err\ into the reaction  the chamber 14 has been
returned to atmospheric chamber for a short period of time sufficient to
io  pressure (about 760 torr/about 1.33 x [err] in render the equipment
non-toxic after termination of  order to allow the replacement of wafers or
to a reaction and treating the toxic component con-  conduct maintenance, a
bypass valve 7 is opened taining gas with the dry solid absorbent;
to release a large amount of the non-toxic gas from introducing under
vacuum an inert purge gas   the reaction chamber 14 through a bypass pipe
8, at a rate of about 1-30 [err] into the evacuating  15  thereby
preventing the large amount of flowing gas device for a short period of
time sufficient to render  from being passed through the absorbent-packed
the evacuating device, the inlet pipe of the     container 10. Since the
large amount of gas is not absorbent-packed container and the bypass pipe
discharged until a main valve 3 is opened, the Non toxic;
bypass valve 7 may be opened in advance on the bringing the reaction
chamber to atmospheric  20  basis of a signal for opening the main valve 3.
>   pressure;                                        However, since the
main valve 3 is kept open venting a large amount of a non-toxic gas from
during the etching process, the bypass valve 7 is the reaction chamber at
an atmospheric pressure  also left open unless otherwise arranged. There-
of about 760 torr (1.33 x [err] to about 1-10-5  fore, the bypass valve 7
is arranged to be closed torr (1.33 x [err] mainly through the bypass  25
by the action of a timer after a predetermined pipe which is equipped with
a bypass valve be-   period of time has elapsed. It is possible to set the
tween inlet pipe of the absorbent-packed container  timer to any period of
time so long as it is one and outlet pipe of the absorbent-packed
container.  within which the flow rate of the discharged gas The above and
other objects, features and ad-  and the inlet pressure of the
absorbent-packed vantages of the present invention will become more  30
container 10 can drop sufficiently and within which apparent from the
following description taken in  no process gas will be fed into the
reaction cham- conjunction with the accompanying drawing.       ber 14.
Fig. 1 schematically shows the flow of the       If a large amount of
discharged non-toxic gas waste gas from  semiconductor manufacturing
is fed directly into the absorbent-packed container equipment to a
container packed with a waste gas  35  10, the pressure at the inlet of the
container 10 absorbent.                                       rises.
Therefore, the arrangement may be such that The present invention will be
described       such a rise in pressure is detected by means of a
hereinunder in detail with reference to the accom-  pressure sensor 9 and
the bypass valve 7 is panying drawing.
opened in response to a signal output from the Referring to Fig. 1, which
schematically shows   40  pressure sensor 9. In such a case, however, a the
flow of waste gas from semiconductor manu-   hunting phenomenon may occur
in which, at the facturing equipment 2 to a container 10 packed   same time
as the bypass valve 7 is opened, the with a waste gas absorbent, the
semiconductor    inlet pressure lowers, and the pressure sensor 9,
manufacturing equipment 2 may be of any type,    which detects this
lowering in pressure, closes the provided that the equipment treats wafers
under a   45  bypass valve 7, resulting in the pressure rising high vacuum
in a process such as plasma CVD or   such as to cause the bypass valve 7 to
open again. plasma etching, and therefore the kind and flow  It is
therefore preferable to employ a timer and to rate of process gas 1 may
also be selected as    set it so that the bypass valve 7 is closed after
the desired in accordance with the conditions of each  evacuation has
achieved the desired lowering of individual process. Further, it is also
possible to  50  the flow rate of the non-toxic gas and so that, even
select as desired the kind and amount of absorbent  when the bypass valve 7
is closed, the inlet pres- which is to be packed in the container 10 and
the  sure is sufficiently low and there is hence no fear dimensions and
configuration of the packed con-  of the bypass valve 7 being undesirably
opened tainer 10.                                       again. Generally
speaking, during a wafer treatment,  55  Since waste gas stays in a waste
gas pipe 4 the process gas 1 is fed into a reaction chamber  which extends
from the evacuating device 5 to the 



14 of the semiconductor manufacturing equipment  absorbent-packed container
10 immediately after 2 to react with wafers, and the waste gas generated
the completion of wafer treatment, if, in this state, a 3    5
EP0314299B1                        6 large amount of the non-toxic gas is
discharged via    By purging the evacuating device and the pip- the bypass
valve 7, part of the waste gas which is  ing system with an inert gas at
all times or imme- to be removed may be released in the form of an
diately before the evacuation of the reaction cham- untreated waste gas.
For this reason, it is prefer-  ber, it is possible not only to completely
feed the able to purge the waste gas remaining in the pipe   5   toxic gas
component to  be treated  to the 4 with an inert gas introduced through a
pipe 6 so  absorbent-packed container but also to keep the that the
residual waste gas is fed to the absorbent-  evacuating device and the
piping system clean at packed container 10 before the reaction chamber
all times, which makes it possible to protect the 14 is evacuated, and then
to open the bypass valve  whole of the apparatus from corrosion and other 7
to release a large amount of the non-toxic gas in  10  dangerous phenomena.
It is also possible to effect the reaction chamber.
purging when the evacuating device or the piping The inert purging gas may
be injected into the  system is disconnected when an inspection or re-
evacuating device 5 or from an appropriate position  pair work is to be
carried out and therefore possi- which is immediately downstream of it, and
the     ble to conduct such an operation safely without any injection of
the inert purging gas may be effected   15  fear of dangerous gas leakages.
either at all times or for a predetermined period of   As has been
described above, in the treatment time immediately before the evacuation of
the reac-  of a waste gas from a semiconductor process, the tion chamber
14. The flow rate of the injected inert  large amount of the non-toxic gas
which is dis- gas should be determined by taking into consider-  charged
from the reaction chamber when evacu- ation the volume of the pipe, the
injection time and   20  ated to a level below that of atmospheric pressure
so forth. It should be noted that the treated waste  is not passed through
the absorbent-packed con- gas is discharged through a waste gas pipe 12.
tainer but is released through a bypass pipe, and By employing the
treatment method and ap-       the toxic gas component to the treated which
stays paratus according to the present invention for dry  in the pipe
leading to the packed container is treatment of waste gas from a
semiconductor man-  25  purged with an inert gas in advance of the evacu-
ufacturing process, it is possible to avoid large  ation. It Is thus
possible to enjoy many advantages. variations in the flow rate of gas and
therefore       Hereinunder, the present invention will be de- possible to
carry out efficient and safe treatment  scribed more specifically by way of
an Example. without causing a rise in the resistance to gas flow  However,
the present invention is in no way re- even when an absorbent having a
relatively small  30  stricted by this Example. particle diameter is
employed. More specifically, since a large amount of the  Example non-toxic
gas that is discharged from the reaction chamber when evacuated to a level
below that of        An example in which the present invention is
atmospheric pressure is passed through the by-  35  applied to an etching
device is given hereinbelow. pass passage, the flow rate of gas which is
fed to    In Fig. 1 the driving sequence is given and the the
absorbent-packed container is only about sev-  feature of the present
invention is explained. eral liters per minute. Therefore, even when the
i) initial stage: particle diameter of the absorbent is reduced con-
1-1. [err] 1-2. N2 are at standstill. siderably to increase the surface
area and thereby   40   3. main valve ... closed improve the reaction
efficiency, the resistance to      5. evacuating device ... in perpetual
operation gas flow is maintained at a low level. Accordingly,     6. purge
gas N2 = 5 l/min, the gas is flowing the load on the device used to
evacuate the reac-       at all times tion chamber is reduced, and the
toxic waste gas        7. by-pass valve ... closed treatment can be
conducted safely.            45        9. pressure sensor ... off Further,
since the flow rate of toxic waste gas      13-1. valve for[err] ... closed
is low, the time during which the toxic waste gas is    13-2. valve for N2
... closed in contact with the absorbent is increased and the      14.
reaction chamber ... opened to atmo- absorbent utilization efficiency is
hence improved      sphere by a large margin. Accordingly, it is possible
to  50    ii) A wafer is placed in a reaction chamber 14 reduce the amount
of absorbent required to effect     and hermetic sealing is made by closing
a cov- a certain treatment and hence reduce the size of      er. the packed
container. Further, even when solid       iii) The main valve 3 is opened. 



matter is formed by the reaction of waste gas with   iv) [err] of
atmospheric air in reaction chamber the absorbent, the resulting solid
matter will not  55  14 is vented by the evacuating device 5. Since give
rise to any significant rise in the resistance to  the air vent rate is
1200 [err] a large amount gas flow since the gas flow is considerably low.
of atmospheric air is introduced into an absor- bent vessel 10 at the
initial stage of venting. 4    7                 EP 0 314 299 B1
8 v) Since the design flow is 0 to 30 [err] the          a main valve (3)
provided between the pressure in the absorbent vessel 10 is increased
reaction chamber (14) of the semiconductor when the initial vent air flows
into the vent pipe   manufacturing equipment and the evacuating 4.
device (5); vi) By previously opening the bypass valve 7 by   5     bypass
pipe (8) providing gas communica- the signal of opening the main valve 3,
or by       tion between the inlet pipe (4) and the outlet sensing the
pressure increase by a pressure         pipe (12); sensor 9 to open the
bypass valve 7, the large          a bypass valve (7) adapted to open or
amount of the initial vent air is vented mainly     close the bypass pipe
(8), whereby gas will through a bypass line 8.                    10
flow through the container (10) when the by- The gas bypassed at this time
is solely non-     pass valve (7) is closed, and will flow through toxic
gas as explained below.                        both the container (10) and
the bypass pipe (8) vii) Since the atmospheric air in reaction cham-
when the bypass (7) valve is open; and ber 14 is evacuated in several (1 to
10) sec-           an electric circuit for opening and closing onds, the
pressure is not increased when the  15    the main valve (3) and bypass
valve (7). bypass valve 7 is closed subsequently. viii) The valve 13-1 for
[err] is opened to admit  2. The apparatus of claim 1, characterised in
that C12 at a rate of 0.5 l/min into the reaction        said bypass valve
is opened in response to a chamber 14 to effect the etching reaction.
signal from a pressure sensor provided at the ix) After termination of
etching, the valve 13-1   20  inlet pipe of said absorbent-packed
container. for [err] is closed and the valve 13-2 for N2 is opened so that
the atmosphere in the reaction    3  The apparatus of claim 1,
characterised in that chamber is replaced by [err]
said electric circuit is provided with a timer and x) The valve 13-2 for
[err] is closed.                  is arranged such that said bypass valve
is xi) In this state, since the [err] gas is left from   25  closed when a
predetermined period of time the evacuating device 5 to the absorbent
vessel,     has elapsed after said main and bypass valve it is not possible
to pass to the next bypass       have been opened. sequence. Therefore, the
time interval during which the next wafer is set is advantageously    4.
The apparatus of claim 3, characterised in that employed to introduce the
residual [err] gas into  30  said electric circuit is provided with a timer
and the absorbent vessel 10 by the purge gas N2 6        is arranged such
that said bypass valve is to render the gas non-toxic in advance. In this
closed when a predetermined period of time manner, only the non-toxic gas
is bypassed at       has elapsed after said bypass valve has been the next
bypassing.                                  opened in response to a signal
from said pres- xii) The sequence returns to step ii).      35       sure
sensor. Claims                                             5. A method of
treating waste gas from a semi- conductor manufacturing process, by using
the 1. An apparatus for treating toxic waste gas dis-      apparatus as
claimed in claim 1, comprising charged from a semiconductor manufacturing
40    the following steps: process, comprising:
treating the toxic waste gas from the reac- a reaction chamber (14) forming
part of a       tion chamber (14) of semiconductor manufac- semiconductor
manufacturing equipment;             turing equipment under vacuum with a
dry a container (10) packed with dry solid ab-      solid absorbent;
sorbent;                                   45         introducing under
vacuum an inert purge an inlet pipe (4) providing gas communica-      gas
at a rate of about 1-30 [err] into the tion between the reaction chamber
(14) and         reaction chamber (14) for a short period of the container
(10);                                time sufficient to render the
equipment non- an outlet pipe (12) providing gas commu-        toxic after
termination of a reaction and treating nication between the container (10)
and the   50   the toxic component containing gas with the atmosphere;
dry solid absorbent; 



an evacuation device (5) disposed be-              introducing under vacuum
an inert purge tween the reaction chamber (14) and the inlet      gas at a
rate of about 1-30 [err] into the pipe (4), the evacuation device (5)
providing      evacuating device (5) for a short period of time gas
communication  between the reaction   55       sufficient to render the
evacuating device (5), chamber (14) and the inlet pipe (4) and adapt-
the inlet pipe (4) of the absorbent-packed con- ed to force gas flow from
the reaction chamber     tainer and the bypass pipe (8) Non toxic; (14) to
the inlet pipe (4);                            bringing the reaction
chamber (14) to at- 5    7                 EP 0 314 299 B1
8 v) Since the design flow is 0 to 30 [err] the         a main valve (3)
provided between the pressure in the absorbent vessel 10 is increased
reaction chamber (14) of the semiconductor when the initial vent air flows
into the vent pipe  manufacturing equipment and the evacuating 4.
device (5); vi) By previously opening the bypass valve 7 by   5    bypass
pipe (8) providing gas communica- the signal of opening the main valve 3,
or by       tion between the inlet pipe (4) and the outlet sensing the
pressure increase by a pressure         pipe (12); sensor 9 to open the
bypass valve 7, the large         a bypass valve (7) adapted to open or
amount of the initial vent air is vented mainly     close the bypass pipe
(8), whereby gas will through a bypass line 8.                    10
flow through the container (10) when the by- The gas bypassed at this time
is solely non-    pass valve (7) is closed, and will flow through toxic gas
as explained below.                       both the container (10) and the
bypass pipe (8) vii) Since the atmospheric air in reaction cham-    when
the bypass (7) valve is open; and ber 14 is evacuated in several (1 to 10)
sec-          an electric circuit for opening and closing onds, the
pressure is not increased when the   is  the main valve (3) and bypass
valve (7). bypass valve 7 is closed subsequently. viii) The valve 13-1 for
[err] is opened to admit  2. The apparatus of claim 1, characterised in
that [err] at a rate of 0.5 /min into the reaction         said bypass
valve is opened in response to a, chamber 14 to effect the etching
reaction.         signal from a pressure sensor provided at the ix) After
termination of etching, the valve 13-1   20  inlet pipe of said
absorbent-packed container. for [err] is closed and the valve 13-2 for N2
is opened so that the atmosphere in the reaction   3. The apparatus of
claim 1, characterised in that chamber is replaced by [err]
said electric circuit is provided with a timer and x) The valve 13-2 for N2
is closed.                is arranged such that said bypass valve is xi) In
this state, since the [err] gas is left from   25  closed when a
predetermined period of time the evacuating device 5 to the absorbent
vessel,    has elapsed after said main and bypass valve it is not possible
to pass to the next bypass       have been opened. sequence. Therefore, the
time interval during which the next wafer is set is advantageously   4. The
apparatus of claim 3, characterised in that employed to introduce the
residual [err] gas into  30  said electric circuit is provided with a timer
and the absorbent vessel 10 by the purge gas N2 6       is arranged such
that said bypass valve is to render the gas non-toxic in advance. In this
closed when a predetermined period of time manner, only the non-toxic gas
is bypassed at       has elapsed after said bypass valve has been the next
bypassing.                                 opened in response to a signal
from said pres- xii) The sequence returns to step ii).     35       sure
sensor. Claims                                            5. A method of
treating waste gas from a semi- conductor manufacturing process, by using
the 1. An apparatus for treating toxic waste gas dis-     apparatus as
claimed in claim 1, comprising charged from a semiconductor manufacturing
40   the following steps: process, comprising:
treating the toxic waste gas from the reac- a reaction chamber (14) forming
part of a      tion chamber (14) of semiconductor manufac- semiconductor
manufacturing equipment;            turing equipment under vacuum with a
dry a container (10) packed with dry solid ab-     solid absorbent;
sorbent;                                  45         introducing under
vacuum an inert purge an inlet pipe (4) providing gas communica-     gas at
a rate of about 1-30 [err] into the tion between the reaction chamber (14)
and         reaction chamber (14) for a short period of the container (10);
time sufficient to render the equipment non- an outlet pipe (12) providing
gas commu-       toxic after termination of a reaction and treating 



nication between the container (10) and the   50  the toxic component
containing gas with the atmosphere;
dry solid absorbent; an evacuation device (5) disposed be-
introducing under vacuum an inert purge tween the reaction chamber (14) and
the inlet      gas at a rate of about 1-30 [err] into the pipe (4), the
evacuation device (5) providing      evacuating device (5) for a short
period of time gas communication  between the reaction   55      sufficient
to render the evacuating device (5), chamber (14) and the inlet pipe (4)
and adapt-    the inlet pipe (4) of the absorbent-packed con- ed to force
gas flow from the reaction chamber    tainer and the bypass pipe (8) Non
toxic; (14) to the inlet pipe (4);                           bringing the
reaction chamber (14) to at- 5    9                 EP0314299B1
10 mospheric pressure;                               wird, wenn das
Bypafventil (7) geschlossen ist, venting a large amount of a non-toxic gas
und durch sowohl den Behalter (10) als auch from the reaction chamber at an
atmospheric        das BypaBrohr (8) str6men wird, wenn das pressure of
about 760 torr (1.33 x [err] to       Bypafventil (7) offen ist; und about
1-10-5 torr (1.33 x [err] mainly   5      einen elektrischen Schaltkreis
zum Offnen und through the bypass pipe which is equipped          SchlieBen
des Hauptventils (3) und BypaBven- with a bypass valve (7) between inlet
pipe (4)    tils (7). of the absorbent-packed container and outlet pipe
(12) of the absorbent-packed container.   2. Vorrichtung nach Anspruch 1,
dadurch gekenn- 10      zeichnet, daB das BypaBventil geoffnet wird 6. The
method of claim 5, characterised in that       ansprechend auf ein Signal
von einem Druck- said bypass valve (7) is opened on the basis of   fMhler
oder -sensor, der an dem EinlaBrohr des a signal for opening the main valve
(3) installed  mit Absorptionsmittel gepackten Behilters vor- between said
reaction chamber and the evacu-       gesehen ist. ating device for
evacuating it.           15 3. Vorrichtung nach Anspruch 1, dadurch gekenn-
7. The method of claim 5, characterised in that a     zeichnet, daB der
elektrische Kreis mit einem rise in the inlet pressure is detected by means
Zeitmesser oder Timer versehen ist und derart of a pressure sensor (9)
disposed on the inlet     angeordnet ist, daB das Bypa3ventil geschlos-
pipe of said absorbent-packed container to  2o    sen ist, wenn eine
vorbestimmte Zeitperiode open said bypass valve (7) on the basis of a
vergangen ist, nachdem das Hauptventil und signal representing the detected
rise in the       das BypaBventil gedffnet wurden. inlet pressure. 4.
Vorrichtung nach Anspruch 3, dadurch gekenn- Patentanspr~lche
25      zeichnet, daB der elektrische Schaltkreis mit einem Zeitmesser oder
Timer versehen ist und 1. Vorrichtung zum Behandeln toxischen Abfall-
derart angeordnet ist, daB das Bypafventil ge- gases, das aus einem
Halbleiterherstellungs-       schlossen ist, wenn eine vorbestimmte Zeitpe-
prozeB abgelassen wird, wobei die Vorrichtung      riode vergangen ist,
nachdem das Bypaeventil folgendes aufweist:                       30
geoffnet worden ist ansprechend auf emn Signal eine Reaktionskammer (14),
die einen Tell ei-     von dem Drucksensor. ner
Halbleiterherstellungsanlage   oder  - ausrlstung bildet;
5. Verfahren zum Behandeln von Abgas aus ei- einen Behalter (10), der mit
einem trockenen       nem  HalbleiterherstellungsprozeB  unter Ver- festen
Absorptionsmittel gepackt ist;     35       wendung der Vorrichtung gemaB
Anspruch 1, ein EinlaBrohr (4), das eine Gasverbindung zwi-    wobei das
Verfahren die folgenden Schritte schen der Reaktionskammer (14) und dem Be-
vorsieht halter (10) vorsieht;                              Behandeln des
toxischen Abfaligases aus der ein AuslaBrohr (12). das eine Gasverbindung
Reaktionskammer (14) der Halbleiterherstel- zwischen dem Behalter (10) und
der Atmo-  40      lungsanlage unter Vakuum mit einem trocke- sphare
vorsieht;                                   nen, festen Absorptionsmittel;
eine Evakuiereinrichtung (5), die zwischen der     Einflhren unter Vakuum
eines inerten SpUlga- Reaktionskammer (14) und dem EinlaBrohr (4)       ses
mit einer Rate von ungefahr 1-30 I/min in angeordnet ist und eine
Gasverbindung zwi-         die Reaktionskammer (14) fOr eine Zeitperiode,
schen der Reaktionskammer (14) und dem   46        die ausreichend ist, um
die Anlage nach Been- EinlaBrohr (4) vorsieht und geeignet ist, einen
digung einer Reaktion nicht toxisch zu ma- 



Gasstrom aus der Reaktionskammer (14) in          chen, und Behandeln des
eine toxische Kom- das EinlaBrohr (4) zwangsweise vorzusehen;
ponente enthaltenden Gases mit dem trocke- ein Hauptventil (3), das
zwischen der Reak-        nen, festen Absorptionsmittel; tionskammer (14)
der Halbleiterherstellungsan-  50  EinfUhren unter Vakuum eines inerten
SpUlga- lage und der Evakuierungseinrichtung (5) vor-     ses mit einer
Rate von ungefahr 1-30 I/min in gesehen ist;
die Evakuierungseinrichtung (5) fUr eine kurze emn BypaBrohr (8), das eine
Gasverbindung          Zeitperiode, die ausreichend ist, um die Evaku-
zwischen dem EinlaBrohr (4) und dem AuslaB-       ierungseinrichtung (5),
das EinlaBrohr (4) des rohr (12) vorsieht;                       55
mit Absorptionsmittel gepackten Behalters und ein Bypaliventil (7), das
geeignet ist zum Off-    das BypaBrohr (8) nicht-toxisch zu machen; nen
oder Schlielen des BypaBrohrs (8), wo-         Bringen der Reaktionskammer
(14) auf atmo- durch Gas durch den Behalter (10) stromen
spharischen Druck; 6    11                EP0314299B1
12 Ablassen einer groBen Menge eines nicht-toxi-          une soupape de
derivation (7) adaptee schen Gases aus der Reaktionskammer von
pour ouvrir ou former le conduit de derivation einem atmosphirischen Druck
von ungefahr           (8), de maniere quo le gaz circule a travers le 760
Torr (1,33 x 102 Pa) auf ungofihr 1-10-5       conteneur (10) lorsque la
soupape de deriva- Torr (1,33 x 10-3 Pa), und zwar hauptsichlich   5  tion
(7) est formeo, et circule a travers a la fois durch das BypaBrohr, das mit
einem BypaB-          le conteneur (10) et le conduit de derivation (8)
ventil (7) zwischen dom EinlaBrohr (4) des mit     lorsque la soupape de
derivation (7) est ouver- Absorptionsmittel gepackten  Behalters und
to; et dom AuslaBrohr (12) des mit Absorptionsmittel          un circuit
olectrique pour ouvrir et former gepackton Behalters ausgerUstet ist.
10      la soupape principalo (3) et la soupape de derivation (7). 6.
Verfahron nach Anspruch 5, dadurch gekenn- zeichnet, daB das Bypalventil
(7) geoffnet wird  2. Appareil solon la revendication 1, caracterise
basiorend auf einem Signal zum Offnen des          en co quo ladite soupape
de derivation est Hauptventils (3), das zwischen der Reaktions-  is
ouverte on rdponse a un signal d'un captour kammer und der
Evakuierungseinrichtung ein-        de pression prevu dans le conduit
d'entr6e gebaut ist zur Evakuierung.                        dudit conteneur
rempli de produit absorbant. 7. Verfahren nach Anspruch 5, dadurch gokenn-
3. Appareil solon la revendication 1, caracteris6 zeichnot, daB ein Anstieg
des EinlaBdrucks  20     on ce quo ledit circuit 6lectrique comporte un J>
mittels elnes DruckfUhlers- oder sensors (9)        minuteur et est agence
de sorte quo ladite abgeflhit wird, der auf dom EinlaBrohr des mit
soupape de derivation est formde lorsqu'une Absorptionsmittel gepackton
Behilters ange-        pdriode de temps predbtorminoe s'est ecoulee ordnet
ist, um das Bypafventil (7) basierond       apres I'ouverture desdites
soupapes principale auf einem Signal zu offnen, das don abgefahl-  25  ot
de derivation. ton Anstiog in dom Einlafdruck reprisentiert. 4. Appareil
salon la revendication 3, caracteris4 Revendlcatlons
on co quo ledit circuit 6lectrique comporte un minuteur et est agence de
sorte quo ladite 1. Appareil pour traitor un gaz d'echappoment  30
soupape de derivation est formde lorsqu'une toxique decharge a partir d'un
procede de          periode de temps predetorminee s'est ecoulee
fabrication de semiconducteurs, comprenant:        aprbs l'ouverture de
ladite soupape de deriva- une chambre de r6action (14) formant une
tion on reponse a un signal dudit capteur de partie d'un tquipement de
fabrication de semi-     pression. conducteurs;
35 un conteneur (10) rompli d'un produit ab-   5. Procedd pour traitor un
gaz d'6chappement on sorbant solide sec;
provenance d'un procedd de fabrication de so- un conduit d'entr6e (4)
permettant la com-      miconducteurs, en utilisant l'appareil solon la
munication du gaz entre la chambre de rdac-        revendication 1,
comprenant les etapes suivan- K.-'    tion (14) et le conteneur (10);
40      tes: un conduit de sortie (12) permettant la            traitement
du gaz d'echappement toxique communication du gaz entre le conteneur (10)
depuis la chambre de reaction (14) de l'equi- et I'atmosphere;
poment de fabrication des semiconducteurs un dispositif d'evacuation (5)
dispose entre    sous vido avoc un produit absorbant solide 



la chambre de reaction (14) et le conduit d'on-  45  sec; tree (4), le
dispositif d'evacuation (5) permet-      introduction sous vide d'un gaz de
purge tant la communication du gaz entre la chambre      inerte & une
vitesse d'onviron 1-30 I/min dans de reaction (14) et le conduit d'entree
(4) ot     la chambre de rdaction (14) pendant une cour- etant adapte pour
forcer l'ecoulement de gaz       to pdriode de temps suffisante pour rendre
depuis la chambre de reaction (14) vers le  50     l'dquipement non toxique
aprbs la fin d'une conduit d'entreo (4);
reaction et traitement du gaz contenant un une soupape principal. (3)
placee entre la      composant toxique avec le produit absorbant chambre de
rdaction (14) de l'Equipement de        solide sec; fabrication de
somiconducteurs et le dispositif       introduction sous vide d'un gaz de
purge d'evacuation (5);                          65      inerte a une
vitesse d'environ 1-30 I/min dans un conduit de ddrivation (8) permettant
la     le dispositif d'evacuation (5) pendant une cour- communication du
gaz entre le conduit d'en-        to periode de temps suffisante pour
rendre le tree (4) ot le conduit de sortie (12);             dispositif
d'evacuation (5), le conduit d'entr~e 7                  lgllIll  ll1u ll
13                EP0314299B1                        14 (4) du conteneur
rompli de produit absorbent et le conduit de d~rivation (8) non toxiques;
amen6e de la chambre de r6action (14) & la pression atmospherique; ddcharge
d'une grande quantitd d'un gaz   s non toxique depuis la chambre de
r6action a une pression atmosphdrique d'environ 760 torr (1,33 x 102 Pa) &
environ 1-10i5 torr (1,33 x 103 Pa) principalement par l'intermddiaire du
conduit de ddrivation qui est dquipd d'une sou-  10 pape de ddrivation (7)
entre le conduit d'entr6e (4) du conteneur rempli de produit absorbant et
le conduit de sortlie (12) du conteneur rempli de produit absorbant. 15 6.
Proced4 solon la revendication 5, caracteris4 en co quo ladite soupape de
ddrivation (7) est ouverte en fonction d'un signal pour ouvrir la soupape
principalo (3) placoe entre ladite chambre de rdaction et le dispositif
d'4vacua-  20 K>     tion, pour l'6vacuer. 7. Procede salon la
revendication 5, caractdris4 en co qu'une 4lvation de la pression d'entrne
est detectee au moyen d'un capteur de pres-  25 sion (9) disposd sur le
conduit d'entrde dudit contenour rempli de produit absorbant afin d'ouvrir
ladite soupape de ddrivation (7) en fonction d'un signal reprdsentant
l'dldvation dd- tect6o de la pression d'entreo.            30 35 45 50 55


