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pump for evacuating one of the first and second chambers and a hydrogen
source connected to the This invention relates to integrated workpiece
first chamber for supplying hydrogen gas. vacuum processing systems for
work pieces such       WO-8706561 forms part of the state of the art
semi-conductor wafers.                     5   according to Article 54(3)
EPC and discloses a Presently, the typical available VLSI processing
modular wafer processing machine having multiple reactor system are single
chamber batch-systems   process chambers capable of carrying out different
in which the chamber is dedicated to a single type  wafer processes. The
machine has interconnected of process such as plasma etching or chemical
handling units having handling arms. Each unit can vapor deposition. These
process-dedicated batch-  10  pass a wafer to another unit in the same
vacuum type reactor chambers are designed to provide a   environment to a
processing chamber. A wafer high processing throughput for a single process
handler moves selected wafers from a cassette in a step such as, for
example, the chemical vapor     loadlock chamber into processing chambers.
deposition of silicon or silicon dioxide or other    EP-A-0264945 is an
earlier European applica- dielectric or the etching of such layers.    15
tion published after the filing date of the present US-A-4592306 discloses
apparatus for deposi-  application. It discloses plural plasma etching ves-
tion of multi-layer coatings on substrates at re-  sels and a wafer queuing
station arrayed with a duced pressure. The apparatus has at least four
wafer transfer arm in a controlled environment. evacuable deposition
chambers, means for evacu-   Wafers are moveable within the controlled
environ- ating each of said deposition chambers and coating   20  ment one
at a time selectably between the plasma means in each of said deposition
chambers for     etching vessels and the wafer queuing station with-
depositing a coating layer on a substrate. An     out atmospheric exposure.
evacuable transfer chamber is provided with closa-   This invention
provides an integrated vacuum ble ports between said transfer chamber and
each  processing system as set out in claim 1. of said coating chambers for
transfer of a substrate  25  Preferably said internal elevator is fitted
with a to be coated between said deposition chambers.    plate intermediate
first and second groups of work- US-A-4547247 discloses a plasma reactor of
piece positions for sealing the first group of work- the single wafer,
planar electrode type. A lower  pieces within the load lock chamber and
isolating electrode of the plasma reactor is carried on chuck  the second
group of workpieces from the load lock and both the chuck and the upper
portions of the   30   chamber. reactor seal to an upper plate of a vacuum
contain-  According to a further feature of the invention ment vessel. A
wafer transport mechanism is con-  the load lock chamber is fitted with
means for tained within the vacuum containment vessel. Wa-  supplying a gas
to condition said first group of fers to be processed are loaded into the
machine  workpieces. by means of a multi-wafer cassette which is loaded  35
In any of the above arrangements an external onto an external elevator. On
completion of pro-  elevator may be mounted outside the load lock cessing,
wafers are moved by the transport system  chamber, said external elevator
having a number of to a second external elevator.
workpiece mounting positions at a second selected An article in the
October, 1985 issue of Semi-  load lock position external and adjacent to
the load conductor International magazine, entitled "Dry  40  lock chamber
entrance for transferring a workpiece Etching Systems: Gearing up for
Larger Wafers",  to and from said workpiece support. pp. 48-60,
schematically portrays a four-chamber     Also in any of the above
arrangements one of dry etching system that uses a common load lock   said
processing chambers may be adapted for to transfer wafers to the individual
etch chambers.  performing gas chemistry etching and another of IBM
Technical Disclosure Bulletin, Vol. 29, No.  45  said chambers may be
adapted for gas chemistry 1, June 1986 discloses a robot for extending and
deposition. retracting wafers from a first to a second position  According
to the further feature of the invention for transfer between an
ante-chamber and a main   said robot means they comprise an extendible wor-
chamber of a vacuum-processing tool.              kpiece support blade,
means for rotating the blade US-A-4 477 311 disclosed an apparatus for  so
to selectively orient the blade at the processing fabricating a
semi-conductor device including a first  chambers and elevators and means
for extending closed chamber for hydrogen plasma etching, a     and
retracting the oriented blade to position the second closed chamber for
molecular beam epi-     blade at selected internal positions in the
process- taxy communicated with the first chamber through  ing chambers and
at least at a selected load lock a gate valve, and a third deposition
chamber, a   55   position for reciprocally transferring workpieces. device
for transporting a wafer to be treated be-    An [err] wafer-handling robot
may be mounted tween the first and second chambers by external   within the
load lock chamber and, preferably, com- operation with an unbroken vacuum,
a vacuum       prises a horizontal wafer-holding blade, a dual-four 2    



3                 EP 0 272141 B1                      4 bar link mechanism
mounting the blade. Concentric     FIG. 2 is a vertical cross-section view,
partly drive shafts effect rotation of the blade via the four-  schematic,
taken along line 2-2 in FIG. 1; bar link mechanism  to selectively position
the       FIG. 3 is an enlarged, partial top plan view of blade at the
processing chambers and elevators       the robotic wafer handling blade
assembly and, extend and retract the blade, also via the four-   5  shown
in FIG. 1; bar link mechanism, to position the blade at the      FIGS. 4, 5
and 6 diagrammatically depict the elevators and at the selected internal
positions in   operation of the wafer handling blade assem- the processing
chambers for loading and unloading     bly's dual four-bar link mounting
system; wafers.                                               FIGS. 7-11
are highly schematized partial top In another aspect, at least one of the
process-  10  plan views that diagrammatically depict the [err] ing
chambers includes a wafer-supporting elec-        movement of the load lock
robot in transferring trode. The process chamber robot means com-
wafers among the external cassette elevator, the prises a group of
vertically oriented pins, support  internal load lock elevator and the
vacuum pro- means mounting the pins in a circular array, and      cessing
chambers; means for moving the support means vertically to  is  FIGS. 12-16
are sequential schematized cross- remove the wafer from the blade at the
selected       sectional representation of the dedicated, inter- internal
position and transport the wafer to the      nal wafer transport system
disclosed in the re- support electrode and to return the wafer to the
ferenced CVD reactor during the process of blade at the selected internal
position. This robot  transferring wafers from the external load lock may
include a wafer clamp ring mounted to the   20    blade to the reactor
susceptor and returning support ring above the wafer support pins for
wafers from the reactor susceptor to the load clamping the wafer to the
supporting electrode.       lock blade; In still another aspect, the robot
of at least one  FIGS. 17-19 are sequential schematized cross- of the
processing chambers comprises a first gen-     sectional representation of
the dedicated, inter- erally circular horizontal array of fingers adapted
25  nal wafer transport system disclosed in the re- for holding the wafers;
a second generally circular  ferenced etch reactor during the process of
horizontal array of fingers interdigitated with the   transferring wafers
from the external load lock first fingers and being adapted for holding a
gen-    blade to the reactor wafer support electrode and erally circular
susceptor in a horizontal orientation;  returning wafers from the reactor
wafer support a first elevator for mounting the first fingers and   30
electrode to the load lock blade; and moving the first fingers (a) upwardly
to lift the wafer  FIG. 20 is a top plan view partially schematized off the
blade preparatory to lifting movement of the  of an alternative embodiment
of our multiple second fingers into a processing position and (b)
chamber integrated process system which incor- downwardly to return the
wafer to the selected        porates an additional pair of multiple chamber
internal position and the load lock blade; and a   35  process systems.
secondly vertically movable elevator mechanism mounting the second fingers
for moving the second  Detailed Description of the Invention fingers (c)
upwardly past the first fingers to lift the wafer therefrom onto the
susceptor and into the        FIG. 1 is a top plan view of a presently pre-
processing position and (d) downwardly for depos-  40  ferred embodiment of
our multiple chamber in- iting the processed wafer onto the first fingers
tegrated process system 10. FIG. 2 is a vertical preparatory to return by
the first fingers to the  cross-section of system 10. selected internal
position and the load lock blade.    Referring primarily to FIGS. 1 and 2,
our mul- A second integrated vacuum processing sys-      tiple chamber
integrated process system 10 (also tem essentially identical to the
above-described   45  termed "multiple chamber system") comprises an first
system, but without the external cassette ele-  enclosed, generally
pentagonal main frame or vator can be mounted to the first system at one,
housing 12 having five sidewalls 13-13 that define several or all of the
process chamber mounting     an enclosed vacuum load lock enclosure or
cham- locations to increase the processing capability and  ber 14.
throughput.                                   50       A number of
individual vacuum processing re- The above and other aspects and advantages
actors (or chambers), illustratively chambers 16, of the present invention
are described in conjunc-  18, 20 and 22, are mounted one each on an tion
with the following drawing figures, in which:  associated sidewall of the
load lock housing. FIG. 1 is a simplified top plan view, partly sche-  An
external cassette elevator 24 is adapted for matic, of our multiple chamber
integrated pro-  55  holding a multiplicity of cassettes, illustratively
two cess system, illustrated with the load lock and  cassettes 26 and 28,
in a vertical position with the chamber covers deleted;
wafers 15-15 horizontal. The external cassette ele- vator assembly 24
comprises a first, horizontal 3    



5                 EP 0 272 141 B1                       6 base plate 30
that is mounted on guide shafts 32  tor 50 and the individual processing
chambers 16- and 34 for reciprocal horizontal indexing move-   22, and
between the processing chambers 16-22. ment, as indicated by arrow 29 (FIG.
1), to selec-  The robot 80 includes a concentric-shaft, rotational tively
position each cassette directly opposite and  drive system 82 that imparts
reversible [err] move- ligned with load lock chamber entrance slit or   5
ment to blade assembly 84 via a dual, four-bar link opening 36. For
example, the base plate 30 can be  mechanism 86 for effecting the desired
cassette-to- mounted to and driven by a two-position air cyl-  elevator,
elevator-to-chamber and  chamber-to- inder-actuated bell crank which is
controlled by  chamber wafer transfer. The R movement (straight computer
70. The cassette elevator 24 is also     line extension and retraction) is
indicated by arrow adapted by indexing system 40 for reciprocal verti-  10
72, FIG. 1, while the pivotal [err] movement is along cal indexing movement
as indicated by arrow 31    arrow 74. (FIG. 2), to selectively present
wafers within the cassette adjacent to the load lock slit 36. Vertical
Robot 80 cassette-indexing system 40 comprises a lead screw 42 that is
rotated by a motor 44-driven gear  15  Referring further to FIG. 2, the
robot assembly set 46 for displacing drive nut 48 mounted to the  80
includes a removable base plate 88 that is base plate 30.
mounted to the bottom wall 90 of load lock housing The process chambers
16-22 and the asso-       12. O-ring 92 seals the two joined members. Fixed
ciated main frame walls 13-13 also have commu-    hollow outer shaft 94 is
mounted to the base plate nicating slits 36-36 which are similar or
identical to  20  88. Hollow middle shaft 96 is mounted for rotation the
load lock entrance slit 36. Doors or slit valves  within the outer shaft 94
by journal bearings 97-97. 38 are provided for sealing these access slits
36.  An inner shaft 98 is mounted by journal bearings Referring to FIG. 1,
each door 36 is pivotally moun-  99-99 within the middle shaft 96. The
concentric ted as at 37 and can be opened and closed, e.g.,  middle shaft
96 and inner shaft 98 are indepen- by an air cylinder 69 controlled by
computer 70.  25  dently rotated, typically by stepper motor-con- That is,
the means such as electrically operated  trolled cable and drum drive
mechanisms 100 and valves for controlling application of air to cylinder
102, respectively. The operation of respective step- 69 are controlled by
computer 70.                 per motors 150 and 152 is controlled by the
con- The load lock chamber has an internal storage  troller/computer 70. As
discussed below, rotation of elevator assembly 50 that holds a number of
wa-  30  the inner shaft 98 and of the outer shaft 96 are fers 15-15,
illustratively up to eight, on horizontal  converted into precise R and
[err movement, respec- support plates 54. The elevator 50 indexes the
tively, of the robot blade assembly 84 by the dual wafers vertically to
present the wafers to the verti-  four-bar link mechanism 86. cal position
56 for loading and unloading by the      Drive mechanism 100 comprises a
drum 101 load lock robot blade assembly 84, as discussed   35  which is
tied in fixed relationship to middle shaft 96 below.
and is rotated by cable 103. The cable 103 is Typically, the internal
storage elevator cassette  mounted on, and wound on and unwound from, a
assembly 50 comprises a base plate 58 and slotted  drum 105 that is rotated
by motor 150-driven belt vertical front plate 59 to which the horizontal
wafer  and pulley system 107. The drum 105, belt and support plates 54-54
are mounted. In the illustrated   40  pulley system 107 and motor 150 are
mounted on embodiment, a pair of guide shafts 60-60 and drive  support
plate 109, which in turn is mounted to the shaft 61 can extend downwardly
from the base      fixed outer shaft 94. As a consequence of this plate 58
and through the load lock chamber's bot-  arrangement, rotation of the
motor 150 is translated tom wall 62 via seals 63-63, for guiding and moving
by cable 103 into rotation of disk 101 and middle the elevator assembly 50.
Elevator assembly 50   45  shaft 96. can be raised and lowered by a
vertical indexing      Similarly, drive mechanism 102 comprises a system
64 comprising a lead screw 65 that is     disk or drum 111 which is tied to
inner shaft 98 and rotated by a motor 66-driven gear set 68 for dis-  is
rotated by a cable 113. Cable 113 is mounted on placing drive nut 69 that
is mounted to the vertical  a drum 115, which is rotated by motor
152-driven shaft 61. The operation of the elevator vertical drive   50
belt and pulley system 117. Drum 115, belt and motor 66 as well as cassette
horizontal drive motor  pulley system 117 and drive motor 152 are moun- 44
(preferably stepper motors) is controlled by a  ted on a support plate
assembly 119 which itself is conventional controller, a small, general
purpose  mounted to or is part of a member 121. In turn, computer or
personal computer 70.                 member 121 is affixed to or is part
of the disk or Robotic wafer transfer system 80 is mounted  55  drum 101.
As mentioned, disk 101 is tied to and within the load lock chamber 12 for
transferring the  rotates middle shaft 96. Thus, when drive system wafers
15-15 between the external elevator 24 and  100 rotates middle shaft 96 by
rotating the con- the internal elevator 50, between the internal eleva-
nected disc 101, the disc 101 also rotates the drive 4    



7                 EP 0 272 141 B1                   8 system 102, thereby
maintaining the angular posi-  inner shaft 98 rotates the drive arm 127 and
there- tion of shaft 98 with respect to middle shaft 96.  by transforms the
shaft rotation into bidirectional Referring primarily to FIGS. 1 and 3, the
blade  translation of link 118 and arm assembly 84. As a assembly 84
includes arm 104 and a replaceable    consequence of the fixed relative
positions of the metal blade or end effector 106 mounted thereto   5
pivot points 120 and 122 on link 119, of pivot which has a circular pocket
108 for receiving a   points 138 and 140 on link 129, and of the pivot
wafer 15 of a given size. Replaceable blades 106  points on link 118, the
two, four-bar links 115 and having different sized pockets 108 can be used
to  125 maintain their parallelogram configuration dur- hold different
sized wafers. Blade 106 has holes  ing rotation. The movement of the link
118 and 110-110 adjacent the outer end that are connected   10  blade
assembly 84 is thus parallel to (along) axis to a vacuum pump (not shown)
by vacuum line       136 through the pivot points associated with link 112,
which is routed through the hollow inner shaft  118 and link 129. 98 (FIG.
2). Thus, blade 106 can operate as a         FIGS. 4, 5 and 6 illustrate
movement of the vacuum pick, in which case the wafers are picked  four-bar
links 115 and 125 during rotation of the up at the end of the blade from
cassettes 26 and   15  shaft 98 and drive arm 127. Initially, as shown in
28 or deposited into the cassettes, in the external  FIG. 4, the link
assemblies 115 and 125 are fully atmospheric pressure ambient.
extended to position the vacuum pick end of the Alternatively, the pocket
108 can be used to   blade 106 to pick up or deposit a wafer at the hold
wafers during transfer between the internal  external cassette 26 or 28.
load lock elevator 50 and the processing chambers  20  Referring to FIG. 5,
rotation of the inner shaft 16-22 or between the process chambers, in the
98 and drive arm 127 moves link 118 inwardly into load lock's vacuum
ambient. In short, the blade can  the load lock chamber 19, thereby
retracting blade pick up wafers at atmospheric pressure or in vacu-  106 (R
movement) to the position over the inner um, and can pick up high
temperature wafers.      elevator 52 for picking up or depositing a wafer
Referring further to FIG. 3, capacitive sensors  25  from the inner
elevator. 114-114 are mounted at the forward end of the         Upon
additional rotation, as shown in FIG. 6, blade 106 just aft of the vacuum
holes 110-110 for  the four-bar link assembly 115 crosses over the use in
sensing the presence/absence of a wafer 15  assembly 125 so that link 118
and blade 106 are on the vacuum pick end or in the pocket 108.      fully
retracted and the blade is over the flange 134, Electrical leads 115 for
the sensors can be routed   30  forming a very compact configuration. In
this re- via inner shaft 98 to computer 70, where the output  tracted,
compact configuration, the blade assembly signals from the sensors 114-114
are used to de-  84 and the four-bar links 115 and 125 occupy a termine the
presence/absence of the wafer 15 on   minimum area and, thus, traverse a
relatively small the blade. Also, the output of a plurality of (three)
area of the load lock chamber during rotation. The LED optical sensors 121
can be routed along the   35  desired rotation ([err] movement) along path
74 is same path as leads 115 to the computer for detect-  effected by
rotating middle shaft 96 and flange ing the insertion of wafers into the
load lock cham-  134, which, in turn, rotates pivot point 138 and the ber.
four-bar link mechanism 86 about the inner shaft The dual four-bar link
mechanism 84 com-      axis 140 (FIG. 2). prises a first, four-bar link 115
which itself com-  40  The [err] movement of the robot 80 inserts the
prises first and second, parallel arms 116 and 117  blade 106 through the
slit valve 30 into a selected that are pivotally mounted at spaced points
along a  process chamber (see, for example, FIG. 11) over connecting
link/bracket 118. The second ends of   the wafer support susceptor or
electrode within that the arms are mounted at spaced points along a
chamber. Within the chamber, preferably a coop- second connecting link 119.
45  erating one-axis bidirectional vertical movement ro- A second four-bar
link 125 comprises first and  bot lifts the wafer from the blade 106,
transfers the second arms 126 and 127 that are pivotally moun-  wafer to
the associated chamber electrode or ted in common with arms 116 and 117,
respec-      susceptor for processing, then returns the wafer to tively, to
the link 119. Arm 126 is mounted at the  the reinserted blade 106 after
processing. second end thereof to bracket 129 via pivot pin  50   EP-A-0
272 140 is a copending application 130. The bracket 129 itself is fixedly
mounted by  disclosing a chemical vapour deposition/plasma- screws 132-132
to disk or collar 134 which is     enhanced chemical vapor reactor system
adopted mounted to the upper end of the middle shaft 96.  for thermal
chemical vapor deposition (CVD), plas- Arm 127 is fixedly mounted by screws
136-136 to   ma-enhanced chemical vapor deposition (PECVD), the upper end
of inner shaft 98, which extends  55  plasma etchback, reactor
self-cleaning, and sputter- through the collar 134.
ing film topography modification (also called "re- Because of this
cooperative mounting using    ferenced CVD reactor".) The referenced CVD
reac- common link 119, the reversible rotation of the   tor has a one-axis
bidirectional robot system 5    



9         EP0272141 B1                      10 uniquely adapted for the
above-described internal    Next, as shown in FIG. 11, drive arm 127 is
wafer transfer in such reactors. In addition, EP-A-0  rotated by inner
shaft 98 to extend the blade 106 272 142 is also a copending application
and de-   and wafer 15 thereon into the process chamber 20 scribes a
multiple process etch reactor having a   so the chamber's wafer exchange
robot can unload angle axis robot which is uniquely designed for   5   the
wafer 15 from blade 106 onto the chamber etch reactors. The referenced CVD
reactor patent  support or pedestal. application and the referenced etch
reactor patent   While an exemplary wafer transfer sequence application are
both incorporated by reference.   between external elevator 24-to-internal
elevator 50-to-process chamber such as 20 has been illus- Operation of
Robot 80                        10  trated, as is obvious the computer 70
is pro- grammed to unload wafers 15-15 from the cham- As one example of an
overall sequence of      bers 16-22 into the load lock elevator 50, to
unload operation of the robot 80, FIGS. 7-11 depict the  the wafers in the
elevator 50 into the cassettes 26 robot's [err] movement in moving a wafer
15 (FIG.   or 28, and to transfer a wafer from one process 7) from external
cassette elevator 24 to internal  15  chamber such as 20 to another chamber
18, 20 or elevator 50 and then into process chamber 20 (FIG.  22 to
implement another processing step. 11). Initially, as is also depicted in
FIG. 3, rotation  Exemplary Processing Chamber Robot Operation of drive arm
127 by shaft 98 extends the blade 106 into cassette 28, then downward
indexing of the   20  As mentioned above, the above-described load cassette
28 deposits a wafer 15 onto the vacuum   lock chamber robot 80 preferably
operates coop- pick end of the blade.                            eratively
with dedicated robots within the individual As shown in FIG. 8, reversed
rotation of the  chambers 16-22. The load lock robot 80 presents shaft 98
and drive arm 127 (FIG. 2) retract the   wafer 15-15 to selected transfer
points over asso- blade assembly 84 into the load lock chamber and   25
ciated wafer-supporting electrodes or susceptors position blade 106 at
internal elevator 52. There,  within the chambers 16-22 for transfer to the
pro- upward indexing of the elevator 52 deposits the  cess chamber robots,
then retrieves the processed wafer 15 on one of the cooperating spaced
pairs of  wafer 15, preferably at the same transfer points, elevator
support plates 54-54.                   from the process chamber robots for
removal from The blade assembly 84 is then retracted fur-  30  the
chambers. ther to clear the internal elevator 50; the elevator is indexed
downwardly to provide clearance for exten-  1. CVD/PECVD Reactor sion of
the blade (see FIG. 2); the elevator 24 is indexed to position the next
selected wafer for      FIGS. 12 through 16 illustrate the operation of
unloading by the blade 106, then the blade 106 is  35  one suitable
processing chamber robot wafer trans- extended into the cassette 28 to
initiate repetition  fer mechanism  140, one which is used in the of the
above-described unloading cycle. The un-   referenced CVD reactor patent
application. The ex- loading and loading cycles are repeated until the
emplary CVD reactor chamber comprises a circular internal load lock
elevator 50 is loaded.         housing 142 (also termed a "chamber"),
typically Next, the load lock slit valve 36 is closed by   40  made of
aluminum, which defines an inner vacuum door 38 and the load lock chamber
14 and the     chamber 144 that has a processing region/plasma process
chambers are pumped down to vacuum        processing region 146 (FIG. 14).
The CVD reactor under the control of computer 70. The elevator 50  also
includes a wafer-holding susceptor 148. A is indexed to position a selected
wafer 15 for    process/purge gas manifold 150 applies process unloading
and the arm assembly 84 is extended to  45  gas and deposition gas to the
chamber 144. An RF the position shown in FIG. 8 to position the blade
power supply and matching network 151 (FIG. 12) 106 in the elevator 50 so
that short downward     is used to create and sustain a process gas plasma
elevator indexing deposits the selected wafer 15  from the inlet gas (for
PECVD operation) and a onto the blade. Drive arm 127 is then rotated by
circular, near-infrared lamp heating system  (not inner shaft 98 to move
the blade assembly 84, as  50  shown) is mounted beneath the susceptor 148
for indicated by arrow 72, to the fully retracted position  heating the
susceptor 148 and wafer 15 positioned shown in FIG. 9.
thereon to effect deposition from the processing Rotation of the middle
shaft 96 and flange 134  gas onto the wafer 15 (during thermal CVD and
(FIG. 2) rotates the blade assembly 84 counter-   PECVD operation).
Preferably, high frequency RF clockwise in the direction 74, FIG. 10, to
position  55  power of 13.56 MHz is used, but low frequencies the blade 106
for insertion into a selected chamber,  have been used as well. here
chamber 20.                                     Referring further to FIG.
12, the dedicated wa- fer transport system 140 comprises a plurality of 6



11        EP0272 141 B1                     12 radially-extending
wafer-support fingers 152-152  cycle. which are spaced about and are
aligned with the periphery of the susceptor 148. These fingers are  2. Etch
Reactor mounted to a semi-circular mounting bar or bracket 154. Similarly,
an array of radially-extending   5    FIGS. 17-19 depict an alternative
internal wafer susceptor-support fingers 156-156 are spaced cir-  transport
system 160, one which is used in the cumferentially about the susceptor
148, interdigitat-  etch reactor disclosed in the referenced etch reac- ed
with the wafer support fingers 152-152, and are  tor patent application.
mounted to a semi-circular bar 158 positioned just   The etch reactor
chamber comprises a housing inside bar 154. Because of the spacing between
10  162, typically of non-magnetic material such as the adjacent fingers
152-152 and between the adja-  aluminum, which defines internal etch
chamber cent fingers 156-156, only one finger 152 and one  164. finger 156
appears in the cross-sectional view of     The reactor system also includes
a liquid-cool- FIGS. 12-16. The arcuate mounting bars 154 and    ed cathode
166. Provision is made for applying a 158 are mounted within the housing
154 to stan-  15  gas such as helium between the wafer 15 and the dard
vertically movable elevator assemblies (not  upper surface of the electrode
166 when the wafer shown) such as, for example, simple vertically    15 is
positioned on the electrode (see FIG. 19). movable shafts driven by stepper
motors via suit-  The gas is applied at a pressure of, for example, able
gear drive or pneumatic cylinders, under con-  about 4 torr to enhance the
thermal conductivity trol of computer 70.                          20
between the wafer 15 and the liquid-cooled elec- Referring still further to
FIG. 12, in operation,  trode 166. the external load lock blade 106 (with
the wafer 15   Electrical energy is applied to the powered to be processed
supported thereon) is inserted via  wafer-supporting electrode 166 from an
RF power opening 36 into chamber 144 to a position over the  supply 168
(FIG. 19), preferably at a high fre- susceptor 148. In this starting
position, the wafer  25  quency, although low frequency can be used.
fingers  152-152 are  positioned  between the         Process gases are
supplied to the interior susceptor 148 and the blade 106.
chamber 164 by a gas manifold (not shown) from a Next, as shown in FIG. 13,
the wafer elevator  gas supply system comprising one or more gas mechanism
is actuated by the computer 70 to raise  storage sources. The gas manifold
is positioned the wafer-support fingers 152-152 above the load   30  over
and closely spaced to the electrode 166 for lock blade 106 to pick up the
wafer 15. The blade  applying process gas to the process chamber 170 106 is
then withdrawn from the chamber 142.       (FIG. 19). As shown in FIG. 14,
after effecting retraction   The etch reactor also includes two pair of
verti- of the blade 106, computer 70 implements closing  cal magnetic coils
mounted on opposite walls of of the door 38 over the blade access slot 36
to seal  35  the chamber 162 for providing a rotatable field chamber 142.
Next, the susceptor elevator mecha-  parallel to the plane of wafer 15. The
magnetic field nism is actuated by the computer 70 to raise the  enhances
the etching effectiveness of the reactor, susceptor-support fingers 156-156
and the suscep-  including etch rate and uniformity. The magnetic tor 148
thereon so that the susceptor 148 lifts the  coils are controlled by the
computer 70 for provid- wafer 15 from the fingers 152-152 into position for
40  ing a precisely controlled magnetic field that is deposition in the
processing area 146 immediately  preferably rotated at a few cycles per
minute by adjacent the gas distribution manifold 150.       the simple
expedient of sequentially reversing cur- After processing, and referring to
FIG. 15, the  rent to the sets of coils. computer 70 actuates the susceptor
elevator          The wafer exchange system 160 integrally in- mechanism to
lower the susceptor fingers 156-156   45  corporates a multiplicity of
vertically-extending wa- and the susceptor 148 thereon and deposit the
fer support pins 174-174. The pins 174-174 are wafer 15 onto the wafer
support fingers 152-152.  arranged in a circular configuration and extend
The door 38 is then opened and blade 106 is again  through holes in the
periphery of the electrode 166. inserted through the housing 142 into
chamber     The wafer exchange system 160 may also incor- 144. Next, as
shown in FIG. 16, the wafer elevator  50  porate a wafer clamp ring 172.
Both the wafer mechanism is actuated by computer 70 to lower     support
fingers 174-174 and the wafer clamping the wafer support fingers 152-152
and thereby de-  ring 172 are mounted to a support arm means posit the
wafer 15 onto the load lock blade 106.  which comprises a
horizontally-extending arm 178- After the downwardly moving fingers 152-152
clear  178 (only one radial support arm 178 is shown in the blade 106, the
blade 106 is again retracted by   55  the cross-section of FIGS. 17-19)
mounted to lift the computer 70, leaving the fingers 152-152 and  shaft 176
(FIG. 18) for vertical displacement. Verti- 156-156 in the position shown
in FIG. 12 ready for  cal movement of the shaft 176, clamp ring 172 and
another wafer insertion processing and withdrawal  wafer support pins
174-174 is effected by a pneu- 7    



13                EP0272 141 B1                      14 matic cylinder, the
operation which is controlled by  14 and the wafers above the plate from
those computer 70.                                       below. This
provides the capability for performing Referring further to FIG. 17, in
operation, ini-  pre-processing and post-processing of the upper tially the
assembly 160 is slightly elevated to per-  wafers in the load lock chamber
without affecting [err] insertion of the load lock blade 106 through   5
the lower wafers. Quite obviously, the plate 180 door 36 and housing 162
and into the process       could be eliminated or moved to a different
position chamber 170 (FIG. 19). Note, the fixed separation  so that all
wafers are subject to this load lock between the top of the wafer support
pins 174-174  chamber processing step or so that a variable and the
clamping ring 172 is aligned horizontally  number of upper wafers are
subjected to the pro- with the slit 36 in this position so that the blade
106   10  cessing. Also, unprocessed wafers can be stored can pass between
the pins 174-174 and the clamp-   above the plate 180 prior to processing
and pro- ing ring 172 and into the plasma etching region    cessed wafers
stored below the plate preparatory 170 over the electrode 166.
to return to the external cassettes 26,28, or vice Next, as shown in FIG.
18, the shaft 176 is    versa. actuated by computer 70 to raise the wafer
trans-  16  The system 10, FIG. 1, can be integrated with port mechanism
160 and cause the wafer support     a load lock chamber or other chamber
that allows pins 174-174 to lift the wafer 15 from the blade  the system to
transfer wafers to another process 106.
system which is the same as or different from the After retraction of the
blade 106, door 38 (FIG.  present system 10. Referring to FIG. 20, there is
1) is closed over slit 36 and the computer 70 then   20  shown one example
of another system (actually, effects the lowering of the shaft 176 and the
asso-  two systems) which are essentially identical to the ciated wafer
transport mechanism  160, thereby     present system 10, except that the
external eleva- also lowering the clamping ring 172 to clamp the  tor 24 is
not used. Accordingly, these two add-on wafer 15 between the ring and the
electrode 166.   systems are designated by the general reference After
processing, the shaft 176 is raised under  25  numerals 10A. Systems 10A
are mounted to sys- the control of computer 70 to elevate the pins 174-
tem 10 in place of the two chambers 18 and 20. 174 and thereby lift the
wafer 15 above the door 36  Also, while the depicted systems 10A have the
so the blade 106 can be inserted into the chamber  same dimensions as
system 10 and thus require 164 beneath the wafer 15. Shaft 176 is then
lower-  the elimination of the chambers at the adjacent ed slightly to
position the pins 174-174 and the   30  walls, this limitation is related
to ease of repre- clamp in the position shown in FIG. 17 so the blade
sentation and is not an inherent system limitation. 106 can then be
retracted from  the chamber        For example, the dimensions of the
sidewalls of the through the spacing between the pins and the       chamber
40A can be varied by lengthening the clamp. A fresh wafer 15 can then be
placed on the  neck-like entrance 25 to allow use of the full com- blade
106 and inserted into the chamber 164 be-  35  plement of four chambers.
Also, the chambers 10 tween the clamp 172 and the pins 174-174 to
and 10A are not limited to the illustrated pentagon initiate the start of
another wafer exchange cycle.  configuration and can incorporate either
more or As described above, the wafer exchange sys-    fewer sides and,
accordingly, more or fewer cham- tem 160 transfers wafers to and from the
external  bers. The illustrated systems 10A use load lock load lock blade
106, clamps the wafers 15 and   40  14A and robot 80A (which can be
essentially iden- removes the wafers from the electrode 166 using   tical
to the corresponding elements of the base only perpendicular, point and
peripheral contact.  system 10) to transfer wafers 15-15 between the The
usual sliding and/or rolling friction contact is  storage elevator 50A and
associated chambers absent from the disclosed etch reactor system and
16A-22A. The main base system load lock 14 and its wafer exchange system
160, as well as from the   45  robot 80 are used to transfer wafers between
the disclosed CVD reactor system and its associated    storage elevator 50A
of the add-on systems 10A wafer exchange system 140. This reduces the ten-
and the base system. dency to generate particulates within the chambers,
In another exemplary approach, the "other" as does the positioning of the
support and transla-  system such as 1 OA can be a batch system (for ion
tion apparatus beneath the processing chambers.    so  implantation or
epitaxial processing, etc.). The oth- In addition, the load lock chamber 14
can be   er system (and system 10) may incorporate a load used for below
atmospheric pressure dry process-   lock chamber that performs below
atmospheric ing such as resist descumming, resist ashing and   pressure
pre-processing or post-processing, or per- passivation. Moreover, but
certainly not to exhaust  forms atmospheric pressure processing such as the
possibilities, elevator 50 can incorporate a sep-  55   wet cleaning.
arator plate 180 between upper and lower wafer        As is also quite
apparent, the described mul- sections. When positioned as shown in FIG. 2,
the  tiple chamber process system can incorporate a plate 180 effectively
seals the load lock chamber  mixture of etch and chemical vapor deposition
8    



15                EP 0 272 141 B1                     16 chambers.
Furthermore, chambers for other types    2. An integrated vacuum processing
system as of processing such as sputtering and rapid thermal    claimed in
Claim 1, characterised in that said annealing can be mixed with other
process cham-       internal elevator (50) is fitted with a plate (180)
bers. For example, the reactor chamber disclosed      intermediate first
and second groups of work- in the above-referenced CVD reactor patent ap-
5    piece positions for sealing the first group of plication can be used
for sputter etching. Also US-   workpieces within the load lock chamber and
A- 4,561,907 describes an applicable single wafer     isolating the second
group of workpieces from rapid thermal annealing approach. The system 10
the load lock chamber. is thus adaptable to a very large number of dif-
ferent chamber combinations and process se-  10  3. An integrated vacuum
processing system as quences using etch, deposition, sputtering, rapid
claimed in Claim 1 or Claim 2, characterised in thermal anneal and other
process steps in-situ        that said load lock chamber (14) is fitted
with without breaking system vacuum.                        means for
supplying a gas to condition said first group of workpieces. Claims
15 4. An integrated vacuum processing system as 1. An integrated vacuum
processing system for         claimed in any of Claims 1 to 3,
characterised workpieces such as semi-conductor wafers          in that an
external elevator (24) is mounted comprising:
outside the load lock chamber (14), said exter- a vacuum load lock chamber
(14) having a   20  nal elevator having a number of workpiece closable
entrance;                                 mounting positions at a second
selected load at least first and second vacuum process-      lock position
external and adjacent to the load ing chambers (16,18,20,22) mounted to
said        lock chamber entrance (36) for transferring a load lock chamber
and communicating there-         workpiece to and from said workpiece
support. with by means of openings (36) in said cham-   25 bers; and robot
means (80) having a workpiece  5. An integrated vacuum processing system as
support (84) in said load lock chamber adapted     claimed in any one of
Claims 1 to 4, charac- to deliver said workpieces to selected first and
terised in that one of said processing cham- second processing chambers for
processing;         bers (16,18,20,22) is adapted for performing wherein:
30       gas chemistry etching and another of said said first and second
processing chambers      chambers (16,18,20,22) is adapted for gas include
a workpiece support means (148) and        chemistry deposition. are
adapted for performing at least two dif- ferent processes selected from gas
chemistry   6. An integrated vacuum processing system as etching, gas
chemistry deposition, physical  35    claimed in any one of Claims 1 to 5,
charac- sputtering and rapid annealing on at least one     terised in that
said robot means (80) comprises workpiece positioned on said workpiece sup-
an extendable workpiece support blade, means port means (148), and further
include means        for rotating the blade to selectively orient the (140)
for reversibly moving a workpiece along      blade at the processing
chambers and eleva- an axis from a selected internal position adja-  40
tors and means for extending and retracting cent said workpiece support
means to and           the oriented blade to position the blade at onto the
workpiece support means; and              selected internal positions in
the processing said vacuum load lock chamber including        chambers and
at least at a selected load lock an internal elevator (50) mounted within
the       position for reciprocally transferring work- load lock chamber
(14), said internal elevator  45  pieces. having a number of workpiece
mounting posi- tions (54) and being adapted for selectively
PatentansprUche moving said workpiece mounting positions to a first
selected load lock position internal and  1. Integriertes
Vakuumbehandlungssystems fUr adjacent to said load lock chamber entrance
50   Werkstacke, wie Halbleiterwafer (36), and in that the robot means
having said        - mit einer Vakuumiadeschleusenkammer workpiece support
in the load lock chamber is          (14), die einen verschlieBbaren EinlaB
operable to transfer reversibly workpieces be-          hat, tween the
internal elevator and a position ex-       - mit wenigstens einer ersten
und einer ternal and adjacent to the load lock chamber  55        zweiten
Vakuumbehandlungskammer (16, through said closable entrance and selectively
18, 20, 22), die an der Ladeschleusen- between each process chamber mounted
to                 kammer angebracht sind und damit Ober the load lock
chamber.                                  Mffnungen (36) in den Kammem in
Ver- 9    



15                EP 0 272 141 B1                    16 chambers.
Furthermore, chambers for other types    2. An integrated vacuum processing
system as of processing such as sputtering and rapid thermal    claimed in
Claim 1, characterised in that said annealing can be mixed with other
process cham-       internal elevator (50) is fitted with a plate (180)
bers. For example, the reactor chamber disclosed      intermediate first
and second groups of work- in the above-referenced CVD reactor patent ap-
5    piece positions for sealing the first group of plication can be used
for sputter etching. Also US-   workpieces within the load lock chamber and
A- 4,561,907 describes an applicable single wafer     isolating the second
group of workpieces from rapid thermal annealing approach. The system 10
the load lock chamber. is thus adaptable to a very large number of dif-
ferent chamber combinations and process se-  10  3. An integrated vacuum
processing system as quences using etch, deposition, sputtering, rapid
claimed in Claim 1 or Claim 2, characterised in thermal anneal and other
process steps in-situ        that said load lock chamber (14) is fitted
with without breaking system vacuum.                        means for
supplying a gas to condition said first group of workpieces. Claims
15 4. An integrated vacuum processing system as 1. An integrated vacuum
processing system for         claimed in any of Claims 1 to 3,
characterised workpieces such as semi-conductor wafers          in that an
external elevator (24) is mounted, comprising:
outside the load lock chamber (14), said exter- a vacuum load lock chamber
(14) having a   20  nal elevator having a number of workpiece closable
entrance;                                 mounting positions at a second
selected load at least first and second vacuum process-      lock position
external and adjacent to the load ing chambers (16,18,20,22) mounted to
said         lock chamber entrance (36) for transferring a load lock
chamber and communicating there-         workpiece to and from said
workpiece support. with by means of openings (36) in said cham-  25 bers;
and robot means (80) having a workpiece  5. An integrated vacuum processing
system as support (84) in said load lock chamber adapted     claimed in any
one of Claims 1 to 4, charac- to deliver said workpieces to selected first
and   terised in that one of said processing cham- second processing
chambers for processing;         bers (16,18,20,22) is adapted for
performing wherein:                                  30       gas chemistry
etching and another of said said first and second processing chambers
chambers (16,18,20,22) is adapted for gas include a workpiece support means
(148) and        chemistry deposition. are adapted for performing at least
two dif- ferent processes selected from gas chemistry   6. An integrated
vacuum processing system as etching, gas chemistry deposition, physical  35
claimed in any one of Claims 1 to 5, charac- sputtering and rapid annealing
on at least one     terised in that said robot means (80) comprises
workpiece positioned on said workpiece sup-        an extendable workpiece
support blade, means port means (148), and further include means        for
rotating the blade to selectively orient the (140) for reversibly moving a
workpiece along      blade at the processing chambers and eleva- an axis
from a selected internal position adja-  40  tors and means for extending
and retracting cent said workpiece support means to and           the
oriented blade to position the blade at onto the workpiece support means;
and              selected internal positions in the processing said vacuum
load lock chamber including        chambers and at least at a selected load
lock an internal elevator (50) mounted within the       position for
reciprocally transferring work- load lock chamber (14), said internal
elevator  45  pieces. having a number of workpiece mounting posi- tions
(54) and being adapted for selectively   Patentansprlche moving said
workpiece mounting positions to a first selected load lock position
internal and  1. Integriertes Vakuumbehandlungssystems fUr adjacent to said
load lock chamber entrance   50   Werkst~cke, wie Halbleiterwafer (36), and
in that the robot means having said        - mit einer
Vakuumladeschleusenkammer workpiece support in the load lock chamber is
(14), die einen verschliesbaren EinlaB3 operable to transfer reversibly
workpieces be-          hat, tween the internal elevator and a position ex-
- mit wenigstens einer ersten und einer ternal and adjacent to the load
lock chamber  55        iweiten Vakuumbehandlungskammer (16, through said
closable entrance and selectively          18, 20, 22), die an der
Ladeschleusen- between each process chamber mounted to
kammer angebracht sind und damit Uber the load lock chamber.
(ffnungen (36) in den Kammern in Ver- I 1 III   11111 IIIIIl III IX1    



17                Ep0  i7141B1                       18 bindung stehen, und
&  Integriertes Vakuumbehandlungssystem  nach - mit einer Roboteinrichtung
(80), die oenen    Anspruch 1 oder nach Anspruch 2, dadurch Werkstlcktrager
(84) in der Ladeschleu-       gekennzeichnet, daB die Ladeschleusenkam-
senkammer aufweist, der zum zufUhren          mer (14) mit Einrichtungen
zum Zuflhren ei- der Werkstl~cke zu ausgewahiten ersten   5    nes Gases
versehen lst, um die erste Gruppe und zweiten Behandlungskammern far
von WerkstOcken zu konditionieren. die Behandlung geeignet ist, - wobei die
erste und die zweite Behand-     4. Integriertes Vakuumbehandlungssytem
nach lungskammer eine WerkstUcktragerein-          elnern der AnsprUche 1
bis 3, dadurch gekenn- richtung (148) aufweisen und zur Durch-  10
zeichnet, daB eine aufrenriegende Hebeeinrich- fUhrung von wenigstens zwei
verschiede-      tung (24) auBerhalb der Ladeschleusenkarnmer nen
Behandlungen geeignet sind, die aus       (14) angeordnet ist, die elne
Anzahl von Werk- der gaschemischen Atzung, der gasche-
sttckhaltestellungen einer zweiten ausgewlhi- mischen  Abscheidung, der
physikali-         ten Ladeschleusenposition auBerhalb des La- schen
Zerstaubung und der schnellen   15      deschleusenkammereinlasses (36) und
angren- Glahbehandlung an wenigstens elnem            zend daran aufweist,
um ein Werkstick zu WerkstUck ausgewdhlt werden, das auf          dem
Werkstffcktrager hin und von ihm weg zu der WerkstUcktragereinrichtung
(148) an-      UberfUhren. geordnet ist, und ferner Einrichtungen (140) zum
reversiblen Bewegen eines   20  5. Integriertes Vakuumbehandlungssystem
nach K>         WerkstUcks entlang einer Achse von ei-         elnem der
Anspr~che 1 bis 4, dadurch gekenn- ner ausgewahiten inneren Ste1lung an-
zeichnet, daB eine der Behandlungskammem grenzend an die
Werkstacktr~gereinrich-       (16, 18, 20, 22) fUr die Durchf~hrung einer
tung zu der Werksticktragereinrichtung        gaschemischen Atzung und eine
weitere Kam- hin und auf sle hinauf aufweisen, und  25     mer (16, 18, 20,
22) far eine gaschemische - wobel die Vakuumiadeschleusenkammer
Abscheidung geeignet ist. elne innere Hebeeinrichtung (50) auf- weist, die
in der Ladeschleusenkammer     6. Integriertes Vakuumbehandlungssystem
nach (14) angeordnet ist, elne Anzahl von          elnem der AnsprUche 1
bis 5, dadurch gekenn- WerkstUckhaltepositionen (54) hat und   30
zeichnet, daB die Roboteinrichtung (80) ein geeignet ist, die
Werkstackhalteposftlo-      ausfahrbares Werkstacktragblatt, Einrichtungen
nen wahlweise bei einer ersten ausge-         zum Drehen des Blattes, um es
wahlweise zu w~hIten Ladeschleusenposition innerhalb       den
Behandlungskammern und den Hebeein- des Ladeschleusenkammereinlasses (36)
richtungen auszurichten, und Einrichtungen und angrenzend daran zu bewegen,
35      zum Ausfahren und Einziehen des ausgerichte- - wobei die
Roboteinrichtung, welche den        ten Blattes aufweist, um das Blatt an
ausge- WerkstUcktr~ger in der Ladeschleusen-         wAhlten innenliegenden
Positionen in den Be- kammer aufweist, betatigbar ist, urn
handlungskammem  und an wenigstens elner Werksticke reversibel zwischen der
in-        ausgewdhlten Ladeschleusenposition far die nen befindlichen
Hebeeinrichtung und el-  40  Hin- und HertiberfUhrung von Werksttcken zu
ner externen Stellung und angrenzend an       positionieren. die
Ladeschleusenkamrnmer durch den verschileBbaren EinlaB und selektiv zwi-
Revendicatlons schen jeder an der Ladeschleusenkam- mer angebrachten
Behandlungskammer  4s  1. Systeme integre de traitement sous vide pour zu
Uberf(hren.                                des pibces telles que des
tranches de semi- conducteurs, comportant: 2. Integriertes
Vakuumbehandlungssystem  nach             une chambre a vide (14) de sas de
char- Anspruch 1, dadurch gekennzeichnet, daB die        gement ayant une
entree pouvant Otre fermee; innen tiegende Hebeeinrichtung (40) mit einer
50     au moins des premibre et seconde cham- Platte (180) zwischen ersten
und zweiten Grup-     bres a vide (16, 18, 20, 22) de traitement pen von
WerkstOckstellungen zurn Abdichten         montees sur ladite chambre de
sas de charge- der ersten Gruppe von WerkstUcken in der           ment et
communiquant avec elle au moyen Ladeschleusenkamrnmer und zum Trennen der
d'ouvertures (36) dans lesdites chambres ; et zweiten Gruppe von
Werkstilcken aus der La-  55    un moyen & robot (80) ayant un support (84)
deschleusenkammer versehen ist.                    de pibce dans ladite
chambre de sas de char- gement, destin6 a distribuer lesdites pibces a des
premibre et seconde chambres choisies 11111111 L   111111 11111111
10 *   C   L  M1  S  *   



19                EP0272 141 B1                     20 de traitement pour
un traitement; dans lequel:    ayant un certain nombre de positions de mon-
lesdites premibre et seconde chambres de       tage de pieces en une
seconde position choi- traitement comprennent un moyen (148) de
sle du sas de chargement a l'extnrieur et & support de pibce et sont
congues pour exe-        proximite immddiate de l'entr~e (36) de la cuter
au moins deux traitements diff6rents   5    chambre de sas de chargement
pour transferer choisis entre une gravure chimique au gaz, un     une pikce
vers ledit support de piece et & dep8t chimique on phase gazeuse, une
pulve-       partir de celui-ci. risation physique et un recuht rapide sur
au moins une piace placde sur ledit moyen (148)   5. Systeme intdgr4 de
traitment sous vide solon de support de pikce et comprennent on outre  10
I'une quelconque des revendications 1 & 4, un moyen (140) pour ddplacer de
fagon rdver-      caracteris4 en ce quo l'une desdites chambres sible une
pikce le long d'un axe & partir d'une   (16, 18, 20, 22) de traitement est
congue pour position  interieure choisie adjacente audit      effectuer une
gravure chimique au gaz et une moyen de support de pikce jusqu'au moyen
autre desdites chambres (16, 18, 20, 22) est de support der pikce et jusque
sur celui-ci ; ot   15  congue pour un d6p8t chimique on phase ga- ladite
chambre a vido de sas de charge-        zeuse. ment comprenant un elevateur
intnrieur (50) monte dans la chambre (14) de sas de charge-   6. Systbme
integre de traitment sous vido solon ment, ledit eldvateur interieur ayant
un certain  l'une quelconque des revendications 1 a 5 nombre de positions
(54) de montage de pib-  20   caracterisd en ce quo ledit moyen & robot
(80) ces et etant congu pour ddplacer s~lective-       comprend une lame
expansible de support de ment lesdites positions de montage de pikce
pikce, des moyens pour faire tourner la lame jusqu'5 une premier position
choisie dans le      afin d'orienter selectivement la lame aux cham- sas de
chargement a l'interieur et & proximitE    bres de traitement et aux
elevateurs, et des immediate de ladito entreo (36) de la chambre  25
moyens pour commander une extension et un de sas de chargement, le moyen a
robot,           retrait de la lame orientee afin de placer la comportant
ledit support de pikce dans la         lame dans des positions interieures
choisies chambre de sas de chargement, pouvant Otre        dans les
chambres de traitement et au moins manoeuvrE pour transferor de fagon
reversible     dans une position choisie de sas de charge- des pikces entre
l'elevateur interieur et une   30  ment pour transferor des pikces par un
mouve- position exterieure et adjacente a la chambre     ment altematif. de
sas de chargement a travers ladite entrde pouvant 8tre fermde, et
selectivement entre chacune des chambres de traitement montees sur la
chambre de sas de chargement.      35 2. Systime integrd de traitement sous
vide solon la revendication 1, caracterise en ce quo ledit elevateur
interieur (50) est equipe d'uno plaque (180) entre des premier et second
groupes de   40 positions de pikces pour enfermor hermetique- ment le
premier groupe de piaces a l'interieur de la chambre de sas de chargement
et isoler le second groups de pikes de la chambre de sas de chargement.
45 & Systeme integre de traitement sous vide solon la revendication 1 ou la
revendication 2, carac- tErnsE en ce quo ladite chambre (14) de sas de
chargement est equipde de moyons pour ame-  50 ner un gaz afin de
conditionner ledit premier groupe de pikes. 4. Systbme integre de
traitement sous vide solon 'une quelconque des revendications 1 a 3,  55
caracterisE en ce qu'un Elvateur ext~rieur (24) est monte a l'extdrieur de
la chambre (14) de sas de chargement, ledit elvateur exterieur 11 ~
~~~~~ LII       SIDIIDI     n    


