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ize the state of the reaction chamber. This operation further decreases the
operation efficiency and the Technical Field
throughput. Prior art document "Patent Abstracts of Japan", The present
Invention relates to a method of de-   5   Vol. 5, No. 70 (E-56) (742), 12
May 1981 (JP-A-56- termining an end of cleaning of a semiconductorman-
19624) discloses a method of determining an end ufacturing apparatus, which
is adapted to determine  point of a dry-etching process using plasma dis-
an end of cleaning when the interior of a semiconduo-  charge in a plasma
processor. In this method, a con- tor substrate process chamber of a
semiconductor  stant current or voltage Is supplied from a high-
manufacturing apparatus is cleaned by dry etching  i1  frequency
powersource to discharge electrodes. The using plasma discharge.
impedance between the electrodes in the processing chamber of the plasma
processor is monitored. An Background Art
end of etching is determined on the basis of a time point at which the
impedance changes abruptly. Mass spectrometry, emission spectroscopy, and
15  Finally, from prior art document uPatent Ab- the like are known as
methods of monitoring an end  stracts of Japan", Vol. 9, No. 193 (E-334)
(1916), 9 of cleaning when the interior of a reaction chamber  August 1985
(JP-A-60-59 739) it is known that dry- (deposition chamber) of a plasma CVD
(chemical va-  etching processes are suitable for cleaning the inter- por
deposition) apparatus is cleaned by dry etching  ior of process chambers.
using plasma discharge. In addition, Japanese Patent  20 Disclosure (Kokal)
No. 61-145825 discloses a power  Problems to be Solved by the Invention
measurement method of detecting an end of cleaning by measuring a
reflecting power of a plasma dis-     As described above, in the power
measurement charge powerora bias voltage generated by a plasma  method, the
problems are associated with the fact electrode. According to a known time
control method,  25  that the impedance is mismatched during cleaning. a
time for dry etching cleaning is controlled by esti-  The problems posed in
the time control method are mating the total thickness of a film deposited
in a re-  associated with the fact that the operation efficiency action
chamber from the thickness of a film deposited  of the semiconductor
manufacturing apparatus is de- on a semiconductor substrate and calculating
a    creased. The present invention has been made in cleaning time in
accordance with the estimated total  30  consideration of the above
situation, and has as its film thickness.
object to provide a method and apparatus for deter- In the power
measurement method, however,      mining an end of cleaning of a
semiconductor manu- since the inductance and capacitance of a matching
facturing apparatus, in which an end of cleaning can circuit inserted
between a high-frequency power   be determined with high precision in a
real time man- source and a discharge electrode is fixed at the start  35
ner, and the operation efficiency of the semiconduc- of cleaning, the
inductance may be set in a mismatch-  tor manufacturing apparatus can be
increased by ed state by the end of cleaning, and hence a plasma
shortening the time required for cleaning. state becomes unstable. This
worsens reproducibility of a cleaning process under the same conditions,
and  Means for Solving the Problems as a result, the time required for
cleaning becomes  40 long.
To solve this object the present invention pro- In the time control method,
a deposition film  vides a method and device as specified In claims I
thickness In the reaction chamber cannot be accu-  and 4, respectively.
rately measured, and overetching must be performed   According to the
present invention, a method of for a period of time longer than a
calculated time by  45  determining an end of cleaning of a semiconductor
40% or more in consideration ofavariation in estimat-  manufacturing
apparatus is characterized in that ed total film thickness. For this
reason, the operation  when the interior of a semiconductor substrate proc-
efficiency of a plasma CVD apparatus is degraded,  ess chamberof the
semiconductor manufacturing ap- and the throughput of semiconductor
substrates is  paratus is cleaned by dry etching using plasma dis-
decreased. In addition, since a carbon contamination   50  charge, a
temperature in the semiconductor sub- layer is formed on an electrode
surface during the  strate process chamber is monitored while a constant
long overetching operation described above because  current or voltage is
supplied from a high-frequency of the use of an etching gas (normally, a
CF4/02 gas),  powersource to the discharge electrodes during plas- the
state of the reaction chamber becomes unstable.  ma discharge, an abrupt
change in the temperature For this reason, in order to obtain uniformity
within  55  is detected, which is determined to be an end of clean- i5% of
the thickness of a plasma CVD film on a sem-  ing. iconductor substrate, a
deposition process must be frequently performed on a dummy substrate to
stabil- 2    
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for detecting a voltage between upper electrode 2 and lower electrode 3
(grounded), measurement con- It has been confirmed that an abrupt change
trol system 19 for measuring an impedance between point of a temperature in
the process chamber is an  upper and lower electrodes 2 and 3 on the basis
of a end of cleaning. The temperature can be monitored   s   detection
output from pickup 17, CPU (central proc- with high precision during
cleaning in a real time man-  essing unit) 20 which is operated In
accordance with ner. Therefore, an end of cleaning can be determined  a
program so as to output an operation stop control with high precision, and
the operation efficiency of  signal to high-frequency power source 15 by
deter- the semiconductor manufacturing apparatus can be  mining an end of
cleaning on the basis of a measure- improved. In addition, since a stable
plasma state can  1o   ment result from measurement control system 19, be
obtained bysupplying aconstantcurrentorvoltage  and various gas supply
sources (not shown). to the discharge electrodes during cleaning, the re-
High-frequency power source 15 incorporates a producibility of cleaning
under the same conditions  constant current control function for setting
output can be improved. As a result, the time required for  currents to be
constant. Reference symbol A denotes cleaning can be shortened.
15  a CVD film to be cleaned, which is deposited on upper and lower
electrodes 2 and 3, and side walls in reac- Brief Description of Drawings
tion chamber I when a plasma CVD film (e.g.,- a sil- icon oxide film and a
silicon nitride film) is deposited Fig. 1 is a view showing an arrangement
of plas-  on a semiconductor substrate. When film A is depos- ma CVD
apparatus of a parallel plate electrode   20  ited to a thickness of, e.g.,
10 to 20 gm, film A must type to which a method of determining an end of
be removed to prevent generation of particles. cleaning of a semiconductor
manufacturing ap-     A method of performing cleaning in reaction paratus
is applied;                           chamber 1 by dry etching using plasma
discharge in Fig. 2 is a graph showing a relationship between  a state
wherein a semiconductor substrate is re- the cleaning time, the voltage
between electro-  25  moved from chamber I after a batch process of plas-
des, and an injected electrode current in the ap-  ma CVD Is performed
several times in the above plas- paratus in Fig. 1;
ma CVD apparatus will be described below. While re- Fig. 3 is a graph
showing the relationship be-  action chamber I is set at a predetermined
high tem- tween the number of cleaning operations and the  perature and is
decompressed, a reactive gas is fed thickness of film deposited on a dummy
sub-  30  into the chamber, and a high-frequency power is sup- strate by
dummy deposition in a batch process;  plied to cause plasma discharge. A
constant current Fig. 4 Is aview showing an arrangement ofa plas-  Is
keptsupplied from high-frequency powersource 15 ma CVD apparatus to which a
method according  during this plasma discharge, and the impedance of to an
embodiment of the present invention is ap-  power source 15 is kept matched
with an impedance plied; and                                35  between the
electrodes. The injected current sup- Fig. 5 is a graph showing the
relationship be-  plied from powersource 15 is detected by current de-
tween the cleaning time and temperature in the  tecting pickup 17, the
voltage between the electrodes chamber of the apparatus in Fig. 4.
is detected by voltage detecting pickup 18, and the In a plasma CVD
apparatus of a parallel plate  impedance between the electrodes is detected
by electrode type shown in Fig. 1, reference numeral 1   40  measurement
control system 19. denotes a reaction chamber, 2, an upper electrode; 3,
Fig. 2 shows an example of data which is ob- a lower electrode; 4, a table
on which a semiconduc-  tained by actually measuring an injected current
(con- tor substrate is mounted; 5, a reactive gas (e.g., CF4  stant
current) and a voltage between the electrodes + 02) feed path; 6, an
exhaust port; 7, a load lock  as a function of cleaning time from when the
power chamber, 8, a semiconductor substrate conveyorsys-  45  source Is
turned on to start the plasma discharge. It tem; 9, an inactive gas (e.g.,
N2) feed path; and 10, a  is apparent from Fig. 2 that the voltage between
the heater which is incorporated in the apparatus to heat  electrodes
gradually decreases as the cleaning time upper electrode 2. Outside of
chamber 1, the appa-  elapses, drops abruptly from a certain time point
(Q), ratus comprises heater power source 11 for energiz-  and gradually
decreases again from a certain time ing the heater, driving system 12 for
rotating lower  5o  point (P). electrode 3, a reaction chamber exhaust
system 13,   In this case, when the above process was load lock exhaust
system 14, high-frequency power  checked by also utilizing a known plasma
emission source 15 for generating a high-frequency power of,  spectrum
analysis, or a sample semiconductor chip e.g., about 400 kHz, coupling
capacitor 1 lforsupply-  was arranged in reaction chamber I and an etched-
ing/coupling the high-frequency power to upper elec-  55  off state of the
CVD film on the chip surface was ob- trode 2, current detecting pickup 17
for detecting a  served by using a microscope, it was found that the
current supplied from high-frequency power source  cleaning was completed
at second time point P at 15 to upper electrode 2, voltage detecting pickup
18  which the voltage abruptly changed. 3    



5                  EP 0 308 516 B1                6 In other words, since
the injected current con-  formation of a carbon contamination layeron the
eleo- stant, the impedance between the electrodes      trode surface, due
to CF4 gas being used during changes in the same manner as the voltage
between  cleaning, can be suppressed significantly to a small, the
electrodes. Therefore, the second abrupt change  and the state of the
reaction chamber is relativelyfree point of the Impedance P can be
determined to be an   5   from instability. Consequently, when, for
example, 4  end point of cleaning.                             dry cleaning
is performed every 15 times a batch CPU 20 receives the measurement result
from   process for depositing a plasma silicon oxide film to measurement
control system  19, measures an      a thickness of 1.0 pm upon formation
of a 1.0-prm thick elapsed time from the start time point of dry cleaning
pre-deposition film is performed, and decomposition (time 0 in Fig. 2),
determines the cleaning end point  lo  cleaning of the interior of the
reaction chamber is per- (P), and sets an overtime point (R) of, e.g., 20%
of the  formed every five times this dry cleaning is per- measured time.
CPU 20 performs a control function  formed, the number of deposition
processes (dummy so as to stop an operation of high-frequency power
deposition) on a dummy substrate, which are per- source 15 when the
overtime has elapsed. Note that  formed to obtain uniformity within 5% of
the thick- differential voltage value I dvldt I abruptly increases  15
ness of the plasma silicon oxide film by stabilizing a at point Q and
abruptly decreases at point P in Fig. 2.  state in the reaction chamber,
can be decreased. That The contents of a timercounter(notshown) are latch-
is, as shown in Fig. 3, unlike in the conventional time
edatthetimepointwhenvalue Jdvldt| Isabruptlyde-  control method wherein
dummy deposition must be creased, and a value 1.2 times the latched
contents  performed after each dry cleaning from the first one, can be
detected as point R.                  20  in the above method, It Is
confirmed that dummy de- Examples of etching conditions during cleaning in
position is required to deposit a dummy deposition a practical case are as
follows: the reaction gas ratio  film to 3.0 pm only once after the fourth
dry cleaning. of CF4 to 02 is 9: 1; flow rates of the gases are 450  It is
apparentfrom this pointthat the throughput in the and 50 SCCM,
respectively; the chamber pressure is  above method can be increased as
compared with 33 Pa (0.25 Torr); the chamber temperature is 3000C;  25  the
time control method. and the plasma supply current is 4.0 A (constant).  In
the above method, the plasma CVD apparatus According to the above method of
determining an  of the parallel plate electrode type is exemplified. end of
cleaning, since an injected current from the  When a tube type plasma CVD
apparatus having a power source is kept constant during cleaning, and
floating electrode is used, a current and a voltage the power source
impedance is not fixed, and can be  30  which are intermittently applied
are constant. In this matched with the impedance between the electro-
case, plasma is generally controlled by a current ap- des, the plasma state
can be stabilized. Therefore, in  plication time so that an end of cleaning
can be de- comparison with other conventional power measure-  termined on
the basis of an impedance change char- ment method, the variation in time
required for clean-  acteristic in the same manneras in the above method
ing under the same conditions can be reduced, and   35  by monitoring a
relationship between an applied vol- hence the required time can be
shortened.        tage and time Integral current. In addition, a change in
impedance between the   In addition, in the above method, changes in Im-
electrodes during cleaning is monitored In a real time  pedance between the
electrodes during cleaning due manner, an abrupt change point of the
impedance is  to plasma discharge are monitored. Instead of this, detected,
and the detection time point is determined  40  changes in the reaction
chamber during cleaning may to be an end of cleaning. Therefore, an end of
clean-  be monitored to determine an end of cleaning. Forthis ing can be
determined with high precision. The oper-  purpose, as shown in a plasma
CVD apparatus in Fig. ating efficiency of the plasma CVD apparatus can be
4, temperature sensor 41 such as a thermocouple is improved and the
throughput Is Increased as corn-  arranged near lower electrode 3, and an
output from pared with the conventional time control method. An   45
temperature sensor 41 when plasma discharge is increase in throughput will
be described In detail. As  performed by supplying a constant current under
the described above, since an end of cleaning can be ac-  same conditions
as in the embodiment of Fig. I is curately determined, the amount of
overetching can  measured by measurement control system 42. Then, be
reduced to be as little as about 20%. For example,  CPU 43 receives this
measurement result, determi- assume a time required to reach an end of
cleaning  5o  nes a cleaning end point (P), and stops an operation is 700
minutes. In the conventional time control meth-  of high-frequency power
source 15 after a predeter- od, if an overarching time i set to 40% of the
required  mined overetching operation. time, 700 minutes x 0.4 = 280
minutes are required.  Note that the same reference numerals in Fig. 4 In
the above method, however, if an overetching time  denote the same parts as
in Fig. 1. Temperature sen- is set to 20% of the required time, 700 minutes
x 0.2  55  sor41 preferably has a small heat capacity, and may = 140
minutes are required, and hence a cleaning  be arranged on a portion of an
electrode, a portion of time including the overetching time is reduced by
the innerwall of the reaction chamber, oranother por- 15%. In addition,
since the overetching time Is short,  tion to which an etched film is or is
not adhered. 4    



7                   EP 0 308 516 B1                8 Fig. 5 shows an
example of data obtained by so-  Claims tually measuring the temperature in
the reaction chamber as a function of dry cleaning time. It is ap-  1. A
method of determining an end of cleaning of a parent from Fig. 5 that the
temperature in the cham-  semiconductor manufacturing apparatus, where- ber
rises as the cleaning time elapses, and drops   6  In when an interior of a
semiconductor substrate abruptly at given time point P.
process chamber (1) of said semiconductor man- In this case, when this
process was checked by     ufacturing apparatus is cleaned by dry etching a
known plasma emisloff-spectrum analysis or an       using plasma discharge,
a temperature sensor etched-off state of a sample chip was observed, it
(41) is arranged in said process chamber (1) to was found that the cleaning
process ended at point P   10  monitor the temperature in said process
chamber at which the temperature reached a maximum value.     (1), a
temperature In said process chamber (1) is However, point P at which the
maximum value ap-       monitored, and an end of cleaning is determined
pears (an elapsed time from the start of cleaning)    on the basis of a
time point at which the temper- may deviate slightly from an actual end'of
etching be-  ature changes abruptly. cause conduction and diffusion
conditions of the heat  15 in the reaction chamber vary depending on the
states  2. A method according to claim 1, wherein said sem- of plasma and
reactive gas flow, and the shape of the  iconductor manufacturing apparatus
is a plasma chamber. In this case, if a program for causing CPU   CVD
apparatus of a parallel plate electrode type. 43 to receive a measurement
result while counting an elapsed time from the start of cleaning by using a
20  3. A method according to claim 1, wherein after the timerorthelike;
determinecleaning end pointPtoset     end of cleaning Is determined,
cleaning Is com- an overetching time of 10% or more (e.g., 20%) of the
pleted upon predetermined overetching. elapsed time at this point; and stop
an operation of high-frequency power source 15 after the overetch-  4. A
device for determining an end of cleaning of a ing time has elapsed is
loaded in CPU 43, the same   25  semiconductor manufacturing apparatus
having effects as in the above embodiment can be obtained.   a
semiconductor substrate process chamber (1) Note that the temperature in
the chamber may       comprising: take a minimumvalue at cleaning end point
P depend-      - means for cleaning an interior of the cham- ing on etching
conditions and the type of film to be       ber using plasma discharge
etching; etched. In this case, an end point may be determined   30  - means
(41) for monitoring a temperature in by detecting an abrupt change in
temperature when         the chamber (1); and the minimum value appears.
- means (43) for detecting a time point at In addition, in each method, a
cleaning process in     which the monitored temperature changes the plasma
CVD apparatus is described. However,            abruptly to determine the
end of the dean- the present invention can be applied to other semi-  35
ing. conductor manufacturing apparatuses (e.g., a low- pressure CVD
apparatus and an oxide film sputtering  5. A device according to claim 4,
wherein said de- apparatus) in which cleaning is performed by plasma
tecting means determines the end of cleaning af- discharge.
ter a predetermined period of time has elapsed Moreover, in the above
embodiment, a case  40     from the occurrence of the abrupt change in the
wherein plasma, discharge is caused by supplying a    temperature, said
predetermined period of time constant current from the high-frequency power
resulting in overetching in the chamber. source to the discharge electrode
is described. How- ever, the present invention can be applied to a case
wherein plasma discharge is caused by applying a   45   Patentansprfche
constant voltage in place of a constant current. 1. Verfahren zur
Bestimmung des Endes der Reini- Effects of the Invention
gung einer Halblelterfertigungsvorrichtung, bei dem dann, wenn der
Innenraum einer Halbleiter- As has been described above, according to the
5o  substrat-Prozellkammer (1) der Halbleiterferti- method of determining
an end of cleaning of a semi-   gungsvorrichtung durch TrockenAtzung unter
conductor manufacturing apparatus of the present in-  Verwendung von
Plasmaentladung gereinigt vention, an end of cleaning can be determined
with    wird, ein Temperatursensor (41) zur Oberwa- high precision in a
real time manner, and hence the   chung der Temperatur in der ProzeSkammer
(1) time required for cleaning can be shortened, the op-  5s  in der
Prozelkammer (1) angeordnet ist, und bei eration efficiency of the
semiconductor manufactur-   dem ein Ende der Reinigung auf der Basis eines
ing apparatus can be improved.                        Zeitpunktes bestimmt
wird, in dem sich die Tem- peratur plotzlich Andert.    7
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* C   L  M   S* Fig. 5 shows an example of data obtained by ac-  Claims
tually measuring the temperature in the reaction chamber as a function of
dry cleaning time. It is ap-  1. A method of determining an end of cleaning
of a parent from Fig. 5 that the temperature in the cham-
semiconductorrmanufacturing apparatus, where- ber rises as the cleaning
time elapses, and drops   8  in when an interior of a semiconductor
substrate -   abruptly at given time point P.                       process
chamber (1) of said semiconductor man- In this case, when this process was
checked by    ufacturing apparatus is cleaned by dry etching a known plasma
emission spectrum analysis or an      using plasma discharge, a temperature
sensor etched-off state of a sample chip was observed, It   (41) is
arranged in said process chamber (1) to was found that the cleaning process
ended at point P   1o  monitor the temperature in said process chamber at
which the temperature reached a maximum value.    (1), a temperature in
said process chamber (1) is However, point P at which the maximum value ap-
monitored, and an end of cleaning is determined pears (an elapsed time from
the start of cleaning)   on the basis of a time point at which the temper-
may deviate slightly from an actual end of etching be-  ature changes
abruptly. cause conduction and diffusion conditions of the heat  15 in the
reaction chamber vary depending on the states  2. Armethod according to
claim 1, wherein said sem- of plasma and reactive gas flow, and the shape
of the  iconductor manufacturing apparatus is a plasma chamber. In this
case, if a program for causing CPU  CVD apparatus of a parallel plate
electrode type. 43 to receive a measurement result while counting an
elapsed time from the start of cleaning by using a   20  3. A method
according to claim 1, wherein after the timer or the like; determine
cleaning end point P to set  end of cleaning is determined, cleaning is
com- an overetching time of 10% or more (e.g., 20%) of the  pleted upon
predetermined overetching. elapsed time at this point; and stop an
operation of high-frequency power source 1S after the overetch-  4. A
device for determining an end of cleaning of a ing time has elapsed is
loaded in CPU 43, the same   25  semiconductor manufacturing apparatus
having effects as in the above embodiment can be obtained.  a semiconductor
substrate process chamber (1) Note that the temperature in the chamber may
comprising: take a minimum value at cleaning end point P depend-    - means
for cleaning an interior of the cham- ing on etching conditions and the
type of film to be      ber using plasma discharge etching; etched. In this
case, an end point may be determined   30  - means (41) for monitoring a
temperature in by detecting an abrupt change in temperature when
the chamber (1); and the minimum value appears.
- means (43) for detecting a time point at In addition, in each method, a
cleaning process In    which the monitored temperature changes the plasma
CVD apparatus is described. However,           abruptly to determine the
end of the clean- the present invention can be applied to other semi-  35
ing. conductor manufacturing apparatuses (e.g., a low- pressure CVD
apparatus and an oxide film sputtering  5. A device according to claim 4,
wherein said de- apparatus) in which cleaning Is performed by plasma
tecting means determines the end of cleaning af- discharge.
ter a predetermined period of time has elapsed Moreover, in the above
embodiment, a case  40    from the occurrence of the abrupt change in the
wherein plasma discharge is caused by supplying a    temperature, said
predetermined period of time constant current from the high-frequency power
resulting in overetching in the chamber. source to the discharge electrode
is described. How- ever, the present invention can be applied to a case
wherein plasma discharge Is caused by applying a   4S   Patentanspr~iche
constant voltage in place of a constant current 1. Verfahren zur Bestimmung
des Endes der Reini- Effects of the Invention
gung einer Halbleiterfertigungsvorrichtung, bei dem dann, wenn der
Innenraum elner Halbleiter- As has been described above, according to the
so  substrat-Prozelikammer (1) der Halbleiterferti- method of determining
an end of cleaning of a semi-  gungsvorichtung durch Trockenatzung unter
conductor manufacturing apparatus of the present In-  Verwendung von
Plasmaentladung gereinigt vention, an end of cleaning can be determined
with   wird, sin Temperatursensor (41) zur Oberwa- high precision in a real
time manner, and hence the  chung der Temperatur in der Prozeikammer (1)
time required for cleaning can be shortened, the op-  as  in der
Prozel~kammer (1) angeordnet ist, und bei eration efficiency of the
semiconductor manufactur-  dern ein Ende der Reinigung auf der Basis sines
ing apparatus can be improved.                       Zeltpunktes bestimmt
wird, in dem sich die Tem- peratur plotzlich Andert. 5    
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I 2. Verfahren gemrnm Anspruch 1, be! dem die Halb-     pr6d6termin6e.
Ieiterfertigungsvorrichtung eines Plasma-CVD- Vorrichtung des Type mit
parallelen Plattenelek-  4. Dlspositif pour determiner une fin de nettoyage
troden !st.                                       d'une installation de
fabrication de semi- c      conducteurs ayant une chambre de traitement de
>   3. Verfahren gemAI3 Anspruch 1, be! dam nach der      substrat
semi-conducteur (1) comprenant: Bestimmung des Relnigungsendes die Reini-
- un dispositif pour nettoyer un interieur de la gung mit Abschlul siner
vorgegebenen Oberat-           chambre utilisant une attaque parddcharge
zung beendet wird.                                     de plasma; 10
- un dispositif (41) pour contr6ler une tempA- 4. Gert zur Bestimmung des
Endes der Roinigung            rature de la chambre (1) ; at einer
Halbleiterfertigungsvorrichtung mit eoner              un dispositif (43)
pour detecter un Halbleitersubstrat-Prozelkammer (1), welches
instant auquel la tbmperature contrdl6e va- folgendes umfaft
rie brusquement pour determiner la fin du - sine Einrichtung zur Reinigung
des In-  15        nettoyage. nenraums der Kammer mittels Plasma-
entladungagtzen;                           5. Dispositif selon la
revendication 4, dans lequol le- - sine Einrichtung (41) zur Oberwachung
der     dit dispositif de dbtection dtebrmine la fin du net- Temperatur in
der Kammer (1); und             toyage apres qu'une periode pr6determin6e
de - eine Elnrichtung (43) zur Erkennung sines  20  temps se soit 6coulee A
partir de Ioccurrence de Zeitpunktbs, in dam sich die Oberwachte      la
variation brusque de temperature, ladite perio- Temperatur pl8tzlich
Andert, um das Ende      de predetbrmines de temps r6sultant en une sur-
der Reinigung zu bestimmen.                   attaque dans la chambre. 5.
Gernt gemrfni Anspruch 4, bei dem die Erken-  25 nungseinrichtung das Ends
der Reinigung be- stimmt, nachdem sine vorgogebene Zeitspanne ab dem
Auftreten der pl8tzlichen Temperaturan- derung abgelaufen bst, wobei die
vorgegebene Zeitspanne in elnem Oberitzen In der Kammer  30 resultiert.
Revendications 35 1. Procede de determination d'une fin denettoyage d'une
installation de fabrication de semi- conducteurs, dans lequel lorsqu'un
intgrieur d'une chambre de traitement de substrata semi- conducteurs (1) de
ladite installation de fabrics-  40 tion de semi-conducteurs est nettoy6
par attaque A sec en utilisant une decharge de plasma, un capteur de
tbmperature (41) eat dispose dans la- ditb chambre de traitment (1) pour
controler la temperature dans ladite chambre de traitement  45 (1), une
temperature dans ladite chambre de tral- tement (1) est controlee, et une
fin du nettoyage est d~terminee sur la bass d'un instant auquel la
temperature varie brusquementL 50 2. Procede selon la revendication 1, dans
lequel la- dite installation de fabrication de semi- conductours est une
installation CVD A plasma d'un type A electrode plate parallble. 3. Procede
selon la revendication 1, dans lequel aprbs quo la fin du nettoyage ait ete
determinee, le nettoyage est achevA lors d'une sur-attaque 6    


