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TITLE OF THE INVENTION
CONTROL APPARATUS ANDICONTROL METHOD
BACKGROUND OF THE INVENTION

This invention relates to a control apbaratus-
used for the process control of semiconductor device
manufacturing equipmeht such as cluster tool équipment
and a method'therefort |

In general, a process chamber for performing
various processes suéh as:a CVD (chemical vapor
deposition) process or a sputtering process, an etching
process, and a thermal oxide process for semiconductor
wafers W is provided in the upstream thereof with a
cassetﬁe chamber which has cassettes capable of
containing a plurality (twenty five, for example) df_
the wafers W. The wafers are transferred from the .
cassette chamber to fhe process chamber via a transfer
chamber.

A transfer chambér is genefally connected to a
p;urality (three,'fot examplé) of process chambers such .
that the wafers are trénsferred from the cassette
chamber to the process chémbers via the transfer
chamber so as to be subjecﬁed to the various processes.

In such é system, the proéess chamber mugt be
sometimes replaced or cleaned due to the contamination
by the deposition of the reactive producf produced
duriﬁg the processes, for example. In that time, the

operation of the process chamber must be stopped during
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the maintenance or cleaning. If 6ne of the three
process chambers needs to be maintained or cleaned, it
is preferable in view 6f the manufacturing efficiency
that the operation of only the process chamﬁer which
needs to be maintained or cleaned is stopped to be
maintained or cleaned and the other prOCess_chambers
continue to operate.

In the most case, however, the operations of the
transfer chamber, the cassette chamber, and the process
chambers are controlled by process control by which the
operations'of the chambers are closely related to each
other. It is thus very difficult to control thé.unitg
so as to stop the operation of only the spgcified'one
process chamber as deséribed above.. More sbecifica}ly,
wheh the operation of only specified one process
chamber is desired to be Stopped, not only the program
for controllind the specified one process cha@ber but

also the program for controlling all the process

‘chambers inclusively and the programs for controlling

,thé cassette chamber and the transfer chambér need to

be changed.
BRIEF SUMMARY OF THE INVENTION
It is an object of the present invention to
provide a coﬁtrol apparatus capable of maintaining/
cleaning the process units without stbpping the process.
It is another 6bject of the_presenf in?enﬁion.to

provide a control apparatus capable of easily changing
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the process routine.

- According to the-present invention, there is
provided a.control apparatus comprising a_plurality of
process units operating in accordance with parameters,
a storing section for storing parameters relevant to
processings of the process units, a setting.séction
for setting predetermined parameters for the procéss

units, and an administration section for sending the

parameters, which are stored in the storing section and

corresponds to one of the process units, in reply to a
request issued by the one of the process units thereto,
transferring one of the parameters set by the setting

section to the corresponding one of the process units,

and rewriting the parameters stored in the storing

section to the parameter set by the setting'section;
The control apparatus according to the present
invention is constituted to store parameters
respectively correspondlng to the process units in
advance, and in reply to a request_from Qne of the
process units, to send bagk the parameter corresponding
to the requesting process unit. In addition, when the
process unit is changed, if the parameter after the
change of the pfocess-unit is set, the control
apparatus sends the parameter to the procéss uhit and
simultaneously rewrites thé parameter stored in the
file in 5dvance to the set parameter, and thus can

change the process unit without stopping the process.
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Accerding to the present invention, there is
provided a control apperatus comprising a plurality
of process'units operating in reply t0'parameters,_
a first storing section for.storing parameters.
corresponding to'the.procese units, a second storing
section for storihg paraﬁeters common to the process
units, a setting section for setting the parameter for
the process units, and an administration section for
sending a parameter which is stored in one_ef the first
and second storing sections and corresponds- to one of
the process units, in reply to a request issued by the
one of the process.units, transferring the one of the
parameters set by the setting section to the process
unit, and rewriting the parameters stored in one of the
storing sections to the parameter set by the setting
section.

According to the above-mentipned cohstitutien,ja
common parameter common.to the precess units is stored,

and thus the relevant parameters_need not to be

- rewritten in stopping the process unit, and the memory

region used to store the parameters can be reduced.

The present invention provides a control method
comprising the steps of operating a plurality of.-
process units in accordance with parameters, preparing
a storing section for stbring'parameters relevant to
processings of rhe process uhits, setting predetermined

parameters for the process units, and sending a stored
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parameter or parameters corresponding to one of the
process units; in reply to a requeét issued bj‘the
one of the process.units, transferring'one'of'

the parameters set_by.the setting sectioh to a
corresponding one of.the process units, and rewriting
the parameters stored iﬁ the storing section to the
parameter set by thé setting section.

Additional objécts and advantages of the invention
will be set forth in the description which follows, and
in paft will be obvious from the description, or may
be learned by praétice of the invention. The objects
and advantages of the invention ﬁay be realized

and obtained by means of the instrumentalities and

 combinations particularly pointed out hereinbefore.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRA_WING

. The accompanying drawings, which ére ihcbrporated
in and constitute a part of the specification, illus-
trate presently prefefred embodiments of the ihvention,
and together with the general description given above
and the detailed description of the preferred'embodi-
ments given below, serve to explain the principles of
the invention. |

'FIG. 1 is a.plane view of a semiconductor wafer
processing equipment according_to an embodiment of the
present invention. _ _

FIG. 2 is a'block diagram shoWing-the

constitution of a control apparatus for controlling
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the semiconductor wafer processing equipment shown in
FIG. 1. |

FIG. 3 shows the relationship betweeﬂ-process

units and a parameter administration section shown in

FIG. 2 and parémeters'stbred in a parameter file.
FIG. 4 shows an example of a local parameter file
éorresponding to all the process units shown in FIG. 2.

FIG. 5 shows an example of a local parameter

file corresponding to one of the process units shown

in FIG. 2.

FIGS. 6A and 6B show the data transmission format

in the embodiment of the present invention.

FIG. 7 is a schematic view explaining the
starting/stopping operation of one of the prqcéss units
accordiﬁg to the embodiment of the present inventibn.

FIG. 8 is a flow chart explaining a prbcéésing

route chahging operation according to the embodiment of

the present invention.

lFIGS. 9A and 9B show the parameter rewriting
operation when the process of one of the process units
is stopped, .in which the parameter correéponding to the
stopped process ﬁnit is rewritten. |

FIGS. 10A and 10B show the parameter rewriting
operation when the procéss of all the process units
are stopped, in which the parameters corresponding to
all the process units are rewritteﬁ.

FIG. 11 shows one example of a display
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(in Japanese) according to the embodiment of the
present invention. |

FIG. 12 shows another example of the"displéy
according to the eﬁbodiment of the present invention, .
which is converted from the display in Jépaﬁese'shown
in FIG. 11 to display in English. | |

' DETAILED DESCR_IPTION OF THE _INVENTION

| The embodimént of the presenf invention will be
described below with reference to the drawings. |

According to the embodiment shown in FIG. 1, a
semiconductor wafer processing equipment comprises a
plurality (three in this.embodiment) 6f”process units
(process Chambers) 1, 2, and 3 for performing &arious
processeé sgch as CVD (chemical vapor deposition)
proceés or a sputtering process, an etching process,
and a thermal oxide process for semicohductbr-wafers W,
cassette units (cassette chambérs) 4 and 5 having
cassettes C1 and C2 which can contain a plu;ality |
(twenty five, for example) of wafers W, and a transfer
chamber (transfer unit)_6 for transferring the wafers
from the cassette unit to the process units. - The
chambers in the equipment are connected to each other
by gate valves G which.can be desirably opened/closed;
The transfer chamber is prbvided therein with a
multi;joint.type transfer arm 7 capable.of bénding
and rotation operations, by which the wafers-w are

transferred between_the units. When the caSsettes Cl
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and C2 are taken into the cassette units 4 and 5, the
cassettes Cl and C2 are rotated 90° to turn their
outlets from which the wafers W are taken out ffom fhe
cassettes to the center of the transfer unit 6 such
that the transfer arm 7 can easily take the-wafers_w
our from the cassettes.

FIG. 2 is a’block-diagram showing the constitution
of a control apparatus for controlling the o
semiconductor wafer processing equipment havihg the
above-mentioned structure shown in FIG. 1.

Machine controllers (MCs) 11-16 as slave control

devices control the process units 1, 2, and 3, the

cassettes units 4 and 5, and the transfer unit 6,

respectively. All the machine ¢ontrollers (MCS) 11-16
are inclusively controlled by a main controller (EC) 17
as a master control device. The main controller (EC)
17 includes a parameter administration unit (PRM) iB,
a man maéhine interface (MMI) for cdnnecting the main
controller (EC) 17 and a touch screen 19, and a
parameter file 21. The machine controllérs-11¥16
correspond to process unifs which operate in aCCordance
with:parameters!

FIG. 3 shows the relationship between prbcess
units 26 (i.e., the machine controller 11-16), the

parameter administration unit (PRM) 18, and parameters

stored in the parameter file 21.

The parameter file 21 includes local pafameter
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. files 22, global parameter files 23, edit parameter

files 24, and parameter éontrol files 25. Each of_the
files has two types 6f'paraméter files: a sourée
parameter file, and a parameter file which'is formed by
compiling the parameters in a text format. .By adding
the parameter file in'the text format tb the éoufcé
parameter file, the present invention facilitates the
edit operation.

'~ The local parameter fileég22 store parameters
which respectively_corfespond to the process units 26
(i.e.; the process units 11-16). Upon receiving
reQuests from the process ﬁnits'26, the parameters
stored in the local_parameter files are respectively
tranéferred.through the parameter administratibh unit

(PRM) 18 and mapped in corresponding one of the process

“units 26.

The global parameter files 23 store common
parameters common to the process units 11-16.  The
common parameters stored in the global parameter file

23 are transferred through the parameter administration

~unit (PRM) 18 and mapped in a global memory area 27

The péxameters mapped in the global memorj area 27 aré-
read/written by the parameter administration unit (PRM)
18 and the process units 26.

The edit parameter files 24 store parameters.which
can be edited. It thus can be determined whether or

not the parameter can be edited merely by referring.to
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the edit parameter file 24.

The parameter control files 25 store parameters

_ indicating the positions of the above—mentibned

parameters.

FIG. 4 shows an ekample of the local parameter’
file 22 which corresponds. to all the process ﬁnitsL

From the left end.of the first row of this file,
"u" denotes a command, "1" denotes a row number, "0
denotes the minimum.value of the number of the process
units, "3" denotes_fhe.maximuﬁ valué of the number of
the pfocess units, "3* denotes the default maximum
value of the number of the process units, and "3"
denotes the currént value of the number of the process
units. |

FIG. 5 shows the other example of the -local
parameter file which corresponds to.one of Fhe process
units. | |

From the left end of the first row of this file,

"u" denotes a command, "1" denotes a row number, "0"

denotes the value when the process unit is stopped

(the minimum value of the number of the process unit),
1% denotes the value wheﬁ the process unit operates
(the maximum value of the number of the operating
process unit), "1" dendtes the default maximum value of
the stop/operation of the process unit (ih this case,
the.value is set at "1" indicating that the unit is in

operation), and "1" denotes the current value of the
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stop/operation ef the process unit (in this case, the
value is set at "1" ihdicating that the unit is in
operation).

FIG. 6A shows the data.format of data transmitted
from the parameter files to the process units 26
through the parameter,administration,unit (?RM) 18.
According to this data format, a type of data is
transferred at first,_and then the-current vaiue, the
maximum value, end the minimum value as described above,
are transferred in order. FIG. 6B shows the transfer
data of the file shown in FIG. 5.

FIG.'7'schematicélly shows the operation of the

control apparatus when one of the process units 26

(the machine controllers 11-16) operates/stops.

As shown in FIG. 7, when one of the process units 26
starts to eperate, the one process unit.26 requires the
parameter administratioh unit 18 to issue a parameter
eorresponding to the process unit (see FIG.- 7, a).

In response thereto, the parameter administration

unit (PRM) 18 reads the corresponding parameter from
the parameter file 21 (see FIG. 7, b) to transfer the
parameter to the one process unit 26 requiring the

parameter (see FIG. 7, c). In this manner,.the one

process unit 26 operates in accordance with the read

parameter.
'On the other hand, when one of the process

units 26 needs to be stopped, the user inputs an
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instruction to stop the process unit 26 to bé stopped
through the touch screen (see FiG. 7, d). This
inétruction is input into the parameter administration
unit 18 through the man machine interface (MMI) 20
(see FIG. 7, €). In response to the stop instruction,

the parameter administration unit (PRM) 18 rewrites

" the parameter stored in the parameter file 21,

which éorresponds'to the process unit 26 to be
stopped'(seé FIG. 7, £). Simultaneously, tﬁe parameter
administration uﬁit (PRM) 18 transfers the parameter
corresponding to the stop instruction to the process
unit 26 to be stopped (see FIG. 7, g). Upon receiving
the stop instruction, the process unit stops the
operation. 1In this time, the other process units 26
continue to perform the process by the processing route
from which the stopping process.unit is ex&luded.

The above-mentioned stop operation of thg procéss
unit, i.e., the processing route changing operatioﬁ,
will be described:more specifically with referenée to
FIG. 8. | o

Assuming that a process is performed by a
pfocessing route in which the process is performed from
the cassette unit 4, the process unit 1, the proéess
unit 2, the process unit 3, and.tb the cassette unit 5,
in order. If only the process unit 3 needs to be
stopped in this case, and the'process needs to be

continuously_performed by another processiﬁg route in
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which the process is performed from the cassette unit 4,
the process unit 1, the process unit 2, and to the
cassette unit 5, in order, the stop'instruction of

stopping the process unit 3, i.e., the processing route

lchanging insfruction is input into the-parametér,_

administration unit 18 throﬁgh the man machine
interface 20 (ST1). Iﬁ responsé to this instructién,
the parameter administration unit 18 fewrites-a
parameter stored in the parameter file 21.  M6re
specifically, the parameter administration unit 18
rewrites the parameter file 21 in accordance with the
processing route changing instruction to form the
processing route in which the process is performed from
the cassette unit 4, the process unit 1, the process
unit 2, and to the cassette unit 5 (SsT2). 1In this time,
the parameter administration unit 18 transfers the_'
rewritten parameter to the process unit 26 which needs
the parameter (ST3). By transferring the'parametef in
this manner, the parameter of the corresponding process
unit is rewritten (ST4), and the proceésingiférm in
the process unit is changed (ST5). Thereafter, the
process is continued by the changed processing route,
i.e., the route not including the proceés unit 3 (ST6) .
Accordingly, when the maintenance or cleaning of the
process unit 3 needé to be performed, it can be
performed withéut stopping the other process units.

The rewriting operation of rewriting the parameter
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corresponding to the process unit to be stopped as
described above is shown in FIGS. 9A and 9B. FIG. 9A

shows a parameter file of a unit in operation, and

~ FIG. 9B shows a parameter file of a stopped unit.

As shown in these drawings, the current value at the

right end of the first row is set at "1" in operation,

and whén the operation is stopped, the currenf value is
turned to "0".

In addition to the parameter corresponding to the
unit to be stopped; the parameters relevant thereto
also must be rewritten. More specifically, when one
of précess-units is stopped, the parameter in the
file corresponding to all the process'units and the.
parameter in the file corresponding.to the transfer
unit also need to be rewritten. The file corresponding
to the all the process units are'rewrittenﬂin sﬁch

a manner as shown in FIGS. 10A and 10B. The file

corresponding to all the process units in operation is

formed as shown in FIG, 10A. Wheh one of the process
units is stopped and the other two process units are
in operation, the file shown in FIG. 10B is formed.

As shown in these drawings, when the three process
units'l, 2, and 3 are in operation, the current value
at the right end of thé first row is set at "3", and
when one of the process units is stopped, the current
value is rewritten to_"2".' The files corresponding to

the transfer unit and the like are also rewritten in
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the similar manner to the above.

In order to facilitate the above-mentioned
rewriting operation of relevant files when the
parameter of a file is rewritten, a file in which
parameters relevant to'each.bﬁher are collected is
prepared in advance. When a parameter is rewritten,
the parémeters relevant-to the rewritten pafaméter_can
be easily rewritten by_referring this file. Also, if a
parameter which can be used as a common value:common to
all the process units is stored in the global parameter
file 23, the parameters relevant thereto need not to be
rewritten. Ih addition, by storing ﬁhe parameters in
the global parameter file 23, a memory region necessary
for storing the parameters can be reduced in area..

_According to the control apparatus'of the present

embodiment, when a procéss unit is stopped, the process

'units other than the process unit to be stopped need

not to be stopped. In other words, one of the proqesé'
units can be stopped while the other process units

are in operation. Accordingly, when all the Fhree
process units 1, 2, and 3 need to be maintained, the
maintenance of the system can be performed without
stopping the entire system by performing the

maintenance in the following manner: at first, the

process unit 1 is stopped to be maintained while the

process units 2 and 3 operate, then the process unit 2

is stopped to be maintained while the process units 1
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and 3 operate, and the process unit 3 is Stopped to be
maintained while the process units 1 and 2 operate.

In the'above'embodiment, the parameter relevant to
the'process unit to be.sfopped is changed. Tt goes
without saying that the parameters of the qther
processes not to be stopped can be also changed: e.g.
parameters related to a display language. FIGS. 11
and 12 show.the examples of displays in which the
parameter related to a display languége is ghénged._
When the item of the "language" in the display shown in -
FIG. 11 is changed from "Japanese" to "English", the
parameter in the parameter file corresponding to the
"language" is rewritten to turn the display in.JapaneSe
into that in English, as shown in FIG. 12. |

The céﬁtrol appa;aﬁus accordihg to the present.
invention és described above can be applied to.the
other semiconductof'device ménﬁfacturing aéparatuses'
such as a clean.track, and a LCD manufacturing B
apparatus.

‘As described above in detail, according to the
present invention, when the objectS'to_be pfoéessed,
such as'semiconductor wafeis, are sequentially
processed by a pluraiity 6f process uniﬁs and
specified one of the process units is excluded from

the processing route, the processing route is changed

- to a new process route without stopping the entire

process system merely by changing the parameters stored
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in the parameter file.

Further, the control apparatus according to the
preseht invention is provided with a storing unit for
stering the common parameters eommon to the process
units, and thus the rele§ant paramefers needs not to be

rewritten in changing the processing route and the

.~ memory region used to store the parameters can be

reduced in area.

Additional advantages and modificétiene will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly} various
medifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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_CLAIMS

1. A control_apparatus comprising:

a plurality of process units operating -in
accordance with parameters;

a stdrihg section for storing parameters felevant
to prqcessings of the process units;

a setting section for setting predetefmined
parameters for thelprocess unité; and

an administration section for sending.one of
the parameteré, which is stored in the storing éection
and corresponds to one of the process units, to the
one of the process units in reply to a request issued
by the one of tﬁélﬁro¢ess units, transferriﬁg;pne
of the parameters set by the setting section to a
corresponding one of the process units, and réwriting
the parameters stored in the storing section to the
parameter set by the setting section.

2. A control apparatus according to claim 1,

wherein the storing section has a memory device

contéining at least iocal parameter_files étoring the
parameters corresponding to the process units, globél
parameter files storiﬁg parameters common to the |
process units, edit parameter files storing parameters
which can be edited, and parameter control fiies
storing parameters indiééting positions of the
parameters stored in the other files.

3. A control apparatus according to claim 2,

* (4 L M S *
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wherein the files each have a source parameter file and
a parameter file in Which the parameters are complied
in a text format. |

4. A control apparatus according to claim 2,

wherein the local parameter file includes a row number,

‘a minimum value of the number of the process units,

a maximum value oflthe number of the process units,

a default value of the number of the process_uﬁits,-'

and a current value of the number of the pfocess uhitsL
5. A control apparatus éccording to claim 2, '

wherein.the prbcess units include a plurality.of' |

process units for performing a chemical vapor- |

deposition process or a sputtering process, an etching

- process, and a thermal oxidation process, and a

plurality of cassette units having a plurality of

cassettes capable of containing objects to be processed,

and a transfer unit'for transferring the objects.

6. A control apparatus according.ﬁo claim 1,
wherein the setting section includes a touch screen
used for inputting the parameters to the pfocess units.

7. A control apparatus according'to claim 1,
further comprising a man machine interface-sefving.as
én interface between the setting section and the
administration éectibn.

8. A control apparatus. according to claim 7,
wherein the setting section includes a touch screen,

and the man machine interface has a chahgeable language

* c L M S *
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parameter and changes a language in which items are
displayed by the touch screen. |

9. A control apparatus according to claim 7,

wherein the man machine interface includes a parameter

for changing a first language in which items are
displayed by the tduch screen to a second language.
10. A control apparatus comprising:
a plurality of process units operating in reply to
parameters;
a first storing section.for stofing pa;ameters-
respectively corresponding to the process units;

a second storing section for storing parameters

‘common to the process units;

a setting section for setting the parameter for
the process units; and
an administration section for sending a parameter

which is stored in one of the first and second storing

'sections and corresponds to one of the process units,

to the one of the pfocess units in reply to a request
issued thereby, transferring the 6ne of the pafameters
set by the setting section to the'process'unit, and;
rewriting the parameters stored in one Of'the'storing
sections to the pérametex set by the setting section.

11. A control method comprising the stepé of:

operating a plurality of pfocess units in
accordance with parameﬁe:s;

“preparing a storing section for storing parameters

* C L M H] *
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relevant to processings of the process units;

setting predetermihed parameters for the:process
units; and

sending a stdred'pafameter corresponding.to one
of the process units,”to the one of the process unit
in reply to a request issued thereby, traﬁsferring
one of the parameters set by the setting'séction to
corresponding tone qf the process units, and rgwriting
the parameters stored in the storing section to the
parameter set by the'setting section.

12. A control method aécording to claim 11,
wherein the storing section preparing step inciudes a
step of preparin§ at least local parameter files
storing the parameters corresponding tb the process
units, global parameter files storing parameters common
to the process units, edit parameter'files storing
parameters which can be edited, and parameter control
files storing parameters indicating positions of the
parameters. stored in ﬁhe other files.

13. A control method according to claim il,
wherein the operating step includes a step.of making
the procéss units perform a film forming process, aﬁ
etdhing process, and a thermal oxidation process -
respeqtively, a step of containing objects to-be

processed in a plurality of cassette units having a

‘plurality of cassettes capable of containing the

objects, and a step of transferring the objects from

* c L L} S *
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the cassette_units_to the process units.

14. A control method according to claim 11,
further comprising the.steps of displaying processes to
be performed and changing a display 1anguage;

15.' A control method comprising the steps-of:

operating a plurality of process units in reply to

parameters,

storing parameters respectively correspondingito
the process units-in a first storing section,.
storing parameters common to the proceés-units in
a second storing section,
setting the parameters for the process units,
respectively; and
sending a parameter which is stored in one of the
first and second'storing sections and corresponds to
one of the process-units, in reply to é‘request issuéd_
by the one of the process units, transferring one of
the parameters set by the setting sectibn to the
process unit, and re&ritinglthe parameters stéred in
one of the first and second storing sections_to the -
parameters set by thélsetting section.
16. A control apparatus, substantially as

hereinbefore described with reference to the

accompanying drawings.

17. A control method, substantially as
hereinbefore described with reference to the

accompanying drawings.

* [ L M S *



