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the pick up operation between the various stations. This invention relates
in general, to semicon-    Summary of the Invention ductor wafer processing
equipment, and more par- ticularly to an apparatus for polishing a semicon-
5  It is an object of the present invention to over- ductor wafer made of
silicon or other material that  come the problems of wafer damage during
the is used in the fabrication of a semiconductor de-   handling between
various wafer treatment stations. vice.
The present invention provides an apparatus Semiconductor devices are
manufactured on a     for polishing a semiconductor wafer, including a
substrate which is usually made from silicon or the   10  plurality of
wafer polishers, each wafer polisher like. The substrate or wafers, are
sliced from ingots  having load and unload stations; a robot arm hav- of
various sizes. This slicing process causes sur-  ing attached thereto pick
up means for picking up face damage and leaves the wafer with thickness
wafers, characterised by: variations and deviations from parallelism. To
im-     a wafer cassette handling system having load prove the wafer
flatness and parallelism and elimi-  15  and unload stations each of the
load and unload nate saw marks and surface damage, the wafers      stations
including a container for water so that the are sent through a lapping or
grinding, and an      wafers can be loaded and unloaded underwater, etching
and polishing process.                         said pick up means including
means for creat- The rough surface of a lapped wafer is usually  ing a
Bernoulli effect whereby in use a wafer is etched to remove sub-surface
damage, then pol-  20   moved underwater towards the pick up means by a
ished to a flat mirror finish before the wafer is  low pressure region
created by a high pressure suitable for processing into semiconductor
devices.  stream of water and the wafer is then picked up so The polished
wafer must be free from defects and    as to transfer wafers from the
unload station of the be extremely flat especially when the wafer is
wafer cassette handling system to a wafer polisher used for sub-micron
devices.                   25  and for transferring the wafers from a wafer
pol- Polishing wafers is usually a two part process  isher to the load
station of the wafer cassette in which the first part, or primary polish,
is stock  handling system. removal. During primary polish, approximately 17
In another aspect the invention provides a micrometers of material are
removed from each       method for polishing a semiconductor wafer, em-
wafer. During the next step, final polishing, only a   30  ploying a robot
arm having a pick up for moving very small amount of material is removed.
Both      wafers between load and unload station character- primary polish
and final polish are done on the    ized by the steps of: same type of
machine but with different slurries       loading a cassette of wafers onto
a wafer han- and pads. Since final polishing takes only about    dling
system; twenty percent of the time that primary polishing   35  cleaning
the wafers with a brush scrub which is takes, there may be four or give
primary polishing  located on the wafer handling system; machines for each
machine used for final polishing.    sending the wafers to an unload
station on the It was found that the existing polishing equip-  wafer
handling system, where the wafers are ment was not capable of producing the
high quality  placed underwater; flat finish necessary for the starting
material of a   40  obtaining the wafers from the unload station of
sophisticated integrated circuit. It was also found  the wafer handling
system with a robot arm using a that over two percent of the wafers were
damaged    wafer pickup which provides a high pressure due to the manual
handling of the wafers during     stream of water to create a low pressure
region by the unloading of the primary polisher, transporting  means of the
Bernoulli effect so that a wafer is the wafers, and loading the final
polisher.    45   moved underwater towards the pickup; A need therefore
existed for an automatic           depositing the wafers into a load
station of a polishing system that could do both the primary     wafer
polisher; and and the final polish and still produce large diam-
polishing the wafers on the wafer polisher. eter, ultra flat, defect free
wafers, with a minimum amount of operator handling.                   50
Brief Description of the Drawings US-A-4,141,180 which forms the basis for
the pre-characterising parts of claims 1 and 9 discloses  Fig. 1
illustrates a top view of a wafer polishing the use of a pivotable arm
carrying a pressure        system in accordance with the present inven-
head which picks up a wafer by applying a vacu-      tion; [err], and
moving the wafer between a pick up  55       Fig. 2 illustrates a top view
of a wafer cassette station, primary and secondary polishing stations
handling system  used in the wafer polishing and a receiving station.
However there remain         system of Fig. 1; problems in damage caused to
the wafer during         Fig. 3 illustrates a side view of an underwater 3 



3                 EP 0 245 289 B1                     4 load station that
is located in the wafer cassette  polishing arm that is mounted to a
cabinet. Con- handling system of Fig. 2; and                   nected to
the polishing arm is a workpiece holder, Fig. 4 illustrates a side view of
a Bernoulli pic-  sometimes referred to as a wafer chuck. Adjacent kup used
in the wafer polishing system of Fig. 1.  to the polishing arm is load
station 61 which posi- 5   tions the work piece or wafer for pick-up by the
Detailed Description of the Drawings               polishing arm and
attached wafer chuck. Next to the load station is a brush station which
automati- Fig. 1 is a top view of a polishing system that  cally cleans the
grooves in the wafer chuck prior to automatically polishes semiconductor
wafers or      picking up the next wafer. Mounted to the cabinet, similar
workpieces. Polishing system 10 uses robot  10  next to the brush station,
is a primary polish station 20 with Bernoulli pickup 30 to transfer wafers
from  which is used to remove the majority of the rough cassette wafer
handling system 40 to six single     material. Alongside of the primary
polish station is head wafer polishers 60.                            a
final polish station used to provide a finished Robot 20 may be a model
Maker 100/2 robot       surface to the wafer. At the completion of the
which is made commercially available by U.S. Ro-  15  polish cycle the
polishing arm discharges the pol- bot of King of Prussia, Pennsylvania.
Robot 20 is  ished wafer into unload station 62 which is located programed
by robot control console 21 to transport  next to the final polish station.
wafers to load station 61 and pickup wafers from       Fig. 4 illustrates
Bernoulli pickup 30 which is nload station 62 on the individual polishers.
Con-  attached to an arm of robot 20 and is used in trol console 21 also
identifies wafers, ready for  20  conjunction with robot 20 to transfer
wafers from pickup by robot 20, in position on a receiver or    station to
station. A flexible line is connected to load station located on wafer
handling system 40.   pickup 30 by union 31. This line is used for low
Wafer cassette handling system 40, as illus-    pressure air. Stainless
steel tubing 32 is used to trated in Fig. 2, is a modified scrubber from
Silicon  carry vacuum, low volume D.I. water and high Valley Group of San
Jose, California. Scrubber  25  volume D.I. water. panel 41, cassette
holders 42, and brush scrubber      In the present form of the invention,
one or two 43 are the only part of the original equipment.     cassettes of
wafers are placed in cassette holders Scrubber panel 41 was originally
mounted to the     42 (Fig. 2) where wafers are automaticlly fed side of
cabinet 45 but was moved to the location   through brush scrubber 43, which
cleans the back shown in Fig. 2. Slurry fail system 48 prevents  30  side
of the wafer. Scrubber 43 then passes the polishers 60 from trying to
polish wafers without  wafer to unload station 44. Incorporated into the
slurry which would damage or break the wafers.      bottom of station 44 is
a fiber optic sensor which Fail system 48 consists of fail lights, reset
buttons  sends a signal to robot 20 that a wafer is ready for and silence
buttons for the primary and final slur-  pick-up. Robot 20 picks up the
wafer using a ries. Also included are pressure switches and inter-  35
vacuum and Bernoulli pickup 30 (Fig. 1). Moving in connects to each
polisher computer.                 either direction, robot 20 deposits the
wafer in the Gauge panel 47 shows pressure settings for      first empty
load station 61 of active polishers 60. rush scrubber 43. Reset panel
assembly 46 is       Only one polisher need be operational for robot 20 sed
to notify the operator that a cassette located  to be functional. Once
robot 20 has delivered a in load assembly 49 is full of wafers. This stops
40   wafer to load station 61, polisher 60, with its own robot 20 from
placing additional wafers into the   independent computer system, cleans
the backside cassette. Once the full cassette is replaced with an  of the
wafer, polishes the frontside of the wafer with empty one a reset button on
panel 46 is activated  the primary and final polish pads, and delivers the
to resume operation Load assembly 49 is illus-    wafer to unload station
62. trated in greater detail in Fig. 3.            45      A wafer that is
placed in unload station 62 is Fig. 3 illustrates load assembly 49
comprising  suspended in water by jets of water emanating of stainless
steel trough 50 with slopping bottom 51  from the bottom of station 62.
Also located in the and overflow well 52. Mounted to bottom 51 are
bottom, is a fiber optic sensor which signals robot guide rods 53. Mounted
to guide rods 53 and free    20 that a wafer is ready for pickup. The wafer
is to slide the length of rods 53 are handle assem-   50  suspended in
unload station 62 to prevent the blies 54 and carriage assemblies 55. Wafer
cas-     polished surface, which is facing down, from get- settes are
placed in carriage assemblies 55 for     ting damaged. To prevent
scratches, robot 20 is receiving wafers from robot 20. Trough 50 is filled
programed to stop pickup 30 below the surface of with deionized water(D.I.)
up to water level 56 thus  the water in station 62, just above the wafer. A
high submersing carriage assemblies 55. The D.I. water  55  pressure stream
of water is emitted from pickup 30 



is filtered and recirculated by a pump located be-  for six seconds.
Because of the Bernoulli effect, a low trough 50.
low pressure area is created between the wafer Friction polisher 60 (Fig.
1) uses a servo driven  and pickup 30 which causes the wafer to be drawn 4
5                 EP 0 245 289 B1                   6 up next to pickup 30.
After the six seconds the      pick up means includes vacuum  creation
stream of water is turned off and vacuum is turned    means for holding the
wafer to the pick up on. The wafer is close enough to pickup 30 to
means once the wafer has been moved to- make a positive contact.
wards the pick up means. After retrieving the wafer from unload station   5
62, robot 20 repositions itself in front of wafer  3. Apparatus according
to claim 1 wherein the handling system 40 and deposits the wafer into
Bernoulli effect means comprises means for one of the two cassettes in
underwater load station   emitting a high pressure stream of water for a
49. Robot 20 loads the cassettes by positioning       predetermined period.
pickup 30 approximately 1.5 inches directly above  10 the slot to be
filled. To release the wafer, the  4. Apparatus according to claim 1, 2 or
3 wherein vacuum is turned off and a low pressure stream of     each of
said unload stations of said wafer water is sent through pickup 30. The
wafer slides     polishers including a container for water so that down
pickup 30 into a slot of the cassette. Keeping   the wafers can be unloaded
at the unload count of the wafers, robot 20 will load the first  15
stations (62) underwater, wherein the pickup cassette until full and then
start loading the second  means is used to pick up wafers via the Ber-
cassette. When the first cassette is full of polished  noulli effect
creating means and to transfer wafers, robot 20 notifies the operator
through an     wafers from the unload stations (62) of the audio/visual
signal on panel assembly 46. Using       polishers to the load station of
the wafer han- handle assembly 54 the full cassette is withdrawn   20
dling system (40). from the water and placed in a spin dryer. An empty
cassette is placed in carriage assembly 55  5. Apparatus in accordance with
claim 1 wherein and returned to the lowered position in the water.    the
wafer cassette handling system (40) com- To resume loading of the empty
cassette, a reset      prises a wafer scrubber (43). button on reset panel
assembly 46 is activated.  25 Thus, it is apparent that there has been pro-
6. Apparatus in accordance with claim 1 wherein vided an improved apparatus
for polishing semi-      the pick up means and robot arm are arranged
conductor material. This is accomplished in part    to secure the wafer
from the unload station with the use of a robot and attached Bernoulli
(62) of the polisher (60) and deposit it into the pickup, and a wafer
cassette handling system, with  30  underwater load station (49). an
underwater load station. 7. Apparatus in accordance with claim 1 wherein
Claims                                                the underwater load
station of the wafer cas- sette handling system (40) comprises: 1.
Apparatus for polishing a semiconductor wafer,  35    a water trough (50)
with a sloping bottom including a plurality of wafer polishers (60),
(51); each wafer polisher having load (61) and un-          a guide rod
(53) mounted to the bottom load (62) stations; a robot arm (20) having
(51) of the trough (50); attached thereto pick up means for picking up
a handle assembly (54) mounted to the wafers, characterised by:
40      guide rod (53); and a wafer cassette handling system (40) hav-
a carriage assembly (55) mounted to the ing load (49) and unload (44)
stations each of    handle assembly (54). the load and unload stations
including a con- tainer for water so that the wafers can be     8.
Apparatus in accordance with claim 1 wherein loaded and unloaded
underwater,           45      the wafer cassette handling system and a plu-
said pick up means (30) including means        rality of said wafer
polishers are arranged in a for creating a Bernoulli effect whereby in use
a  circular configuration with said robot arm in the wafer is moved
underwater towards the pick up     central part of the circle for movement
be- means by a low pressure region created by a      tween the handling
system and wafer polish- high pressure stream of water and the wafer is  50
ers. then picked up so as to transfer wafers from 



the unload station of the wafer cassette han-  9. A method for polishing a
semiconductor wafer, dling system to a wafer polisher and for trans-
employing a robot arm having a pick up for ferring the wafers from a wafer
polisher to the   moving wafers between load and unload sta- load station
of the wafer cassette handling sys-  55  tion characterized by the steps
of: tem (40).                                           loading a cassette
of wafers onto a wafer handling system (40); 2. Apparatus according to
claim 1 wherein said           cleaning the wafers with a brush scrub (43)
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* up next to pickup 30. After the six seconds the        pick up means
includes vacuum  creation stream of water is turned off and vacuum is
turned     means for holding the wafer to the pick up on. The wafer is
close enough to pickup 30 to          means once the wafer has been moved
to- make a positive contact.                               wards the pick
up means. After retrieving the wafer from unload station    5 62, robot 20
repositions itself in front of wafer   3.  Apparatus according to claim 1
wherein the handling system  40 and deposits the wafer into
Bernoulli effect means comprises means for one of the two cassettes in
underwater load station    emitting a high pressure stream of water for a
49. Robot 20 loads the cassettes by positioning        predetermined
period. pickup 30 approximately 1.5 inches directly above   10 the slot to
be filled. To release the wafer, the    4. Apparatus according to claim 1,
2 or 3 wherein vacuum is turned off and a low pressure stream of     each
of said unload stations of said wafer water is sent through pickup 30. The
wafer slides      polishers including a container for water so that down
pickup 30 into a slot of the cassette. Keeping    the wafers can be
unloaded at the unload count of the wafers, robot 20 will load the first
15  stations (62) underwater, wherein the pickup cassette until full and
then start loading the second  means is used to pick up wafers via the Ber-
cassette. When the first cassette is full of polished  noulli effect
creating means and to transfer wafers, robot 20 notifies the operator
through an      wafers from the unload stations (62) of the audio/visual
signal on panel assembly 46. Using        polishers to the load station of
the wafer han- handle assembly 54 the full cassette is withdrawn   20
dling system (40). from the water and placed in a spin dryer. An empty
cassette is placed in carriage assembly 55    5. Apparatus in accordance
with claim 1 wherein and returned to the lowered position in the water.
the wafer cassette handling system (40) com- To resume loading of the empty
cassette, a reset       prises a wafer scrubber (43). button on reset panel
assembly 46 is activated.  25 Thus, it is apparent that there has been pro-
6. Apparatus in accordance with claim 1 wherein vided an improved apparatus
for polishing semi-        the pick up means and robot arm are arranged
conductor material. This is accomplished in part       to secure the wafer
from the unload station with the use of a robot and attached Bernoulli
(62) of the polisher (60) and deposit it into the pickup, and a wafer
cassette handling system, with  30  underwater load station (49). an
underwater load station. 7. Apparatus in accordance with claim 1 wherein
Claims                                                 the underwater load
station of the wafer cas- sette handling system (40) comprises: 1.
Apparatus for polishing a semiconductor wafer,  35      a water trough (50)
with a sloping bottom including a plurality of wafer polishers (60),
(51); each wafer polisher having load (61) and un-           a guide rod
(53) mounted to the bottom load (62) stations; a robot arm (20) having
(51) of the trough (50); attached thereto pick up means for picking up
a handle assembly (54) mounted to the wafers, characterised by:
40       guide rod (53); and a wafer cassette handling system (40) hav-
a carriage assembly (55) mounted to the ing load (49) and unload (44)
stations each of      handle assembly (54). the load and unload stations
including a con- tainer for water so that the wafers can be      8.
Apparatus in accordance with claim 1 wherein loaded and unloaded
underwater,            45       the wafer cassette handling system and a
plu- said pick up means (30) including means         rality of said wafer
polishers are arranged in a for creating a Bernoulli effect whereby in use
a    circular configuration with said robot arm in the wafer is moved
underwater towards the pick up       central part of the circle for
movement be- 



means by a low pressure region created by a         tween the handling
system and wafer polish- high pressure stream of water and the wafer is  50
ers. then picked up so as to transfer wafers from the unload station of the
wafer cassette han-   9. A method for polishing a semiconductor wafer,
dling system to a wafer polisher and for trans-     employing a robot arm
having a pick up for ferring the wafers from a wafer polisher to the
moving wafers between load and unload sta- load station of the wafer
cassette handling sys-  55  tion characterized by the steps of: tem (40).
loading a cassette of wafers onto a wafer handling system (40); 2.
Apparatus according to claim 1 wherein said             cleaning the wafers
with a brush scrub (43) 5    7                 EP 0 245 289 B1
8 *   C  L  M  S   * which is located on the wafer handling system
tant d'emettre un courant d'eau de haute pres- (40);
sion pendant une duree pr6determin6e. sending the wafers to an unload
station on the wafer handling system (40), where the wa-   4. Appareil
selon la revendication 1, 2 ou 3, od fers are placed underwater;
5       chacune desdites stations de dechargement obtaining the wafers from
the unload sta-       desdits polissseurs de pastille comporte un tion of
the wafer handling system (40) with a       conteneur destine a de l'eau de
fagon que les robot arm (20) using a wafer pickup (30) which      pastilles
puissent 8tre dechargees, dans les provides a high pressure stream of water
to         stations de dechargement (62), sous l'eau, et create a low
pressure region by means of the   10   ob le moyen de prlaveoment est
utilis4 pour Bernoulli effect so that a wafer is moved un-       prelever
des pastilles via le moyen de creation derwater towards the pickup (30);
de l'effet Bemoulli et pour transf~rer des pastil- depositing the wafers
into a load station       les depuis les stations de dechargement (62) (61)
of a wafer polisher (60); and                 des polisseurs jusqu% la
station de charge- polishing the wafers on the wafer polisher  15  ment du
systbme de manipulation de pastilles (60).
(40). Revendicatlons                                      6. Appareil solon
la revendication 1, ob le syste- me de manipulation de cassette de
pastilles . Appareil permettant de polir une pastille semi-  20  (40)
comprend un organe (43) de brossage de conductrice, comportant: plusiours
polisseurs       pastille. de pastille (60), chaque polisseur de pastille
ayant une station de chargement (61) et une     6. Appareil selon la
revendication 1, ot le moyen station de dechargement (62) ; un bras-robot
de prelbvement et le bras-robot sont concus (20) portant un moyen de
pr6levement qui sort  25   de fagon a realiser la fixation de la pastille a
pr6lever les pastilles,                           venant de la station de
dechargement (62) du caracteris4 par:
polisseur (60) et a la deposer dans la station un systemo (40) de
manipulation de cas-         de chargement (49) so trouvant sous l'eau.
sette de pastilles possedant des postes de chargement (49) et de
d6chargement (44),  30  7. Appareil selon la revendication 1, ot la station
chacun des postes de chargement et de d6-           de chargement sous
l'eau du systeme de ma- chargement comportant un contoneur destin6
nipulation de cassette de pastilles (40) com- a de l'eau, si bien quo les
pastilles peuvent       prend: Otre chargees et d6chargees sous l'eau,
une cuve (50) d'eau ayant un fond on edit moyen de prelevement (30) compor-
35      pente (51); tant un moyen qui sort a creer un effet Ber-
une tigo de guidage (53) montee sur le noulli, si bien que, en utilisation,
une pastille  fond (51) de la cuve (50); est deplaceo sous l'eau on
direction du moyon          un ensemble poignde (54) monte sur la K>  de
pr6lbvement par une r6gion de basso pres-         tige de guidage (53) ; et
sion qui a ete creo par un courant d'eau de   40       un ensemble chariot
(55) mont6 sur l'on- haute pression, apres quo! la pastille est pr6le-
semble poign6e (54). vee, afin de transferer des pastilles depuis la
station de d6chargement du systbme de mani-     &  Appareil selon la
revendication 1, ob le systb- pulation de cassette de pastilles jusqu'a un
me de manipulation de cassette de pastilles et 



polisseur de pastille et pour transferer les pas-  45  une pluralit6
desdits polisseurs de pastille sont tilles depuis un polissour de pastille
jusqu'a la   disposes suivant une configuration circulaire station de
chargement du systbme (40) de            comportant, dans sa partie
centrale, ledit bras- manipulation de cassette de pastilles.
robot servant a assurer les deplacements entre le systeme de manipulation
et les polisseurs 2. Appareil solon ihb revendication 1, ob ledit  50    de
pastille. moyen de prdlbvement comports un moyen de cr6ation d'aspiration
servant a maintenir la    9. Proced6 de polissage d'une pastille semicon-
pastille sur le moyen de pr6lbvement dbs que        ductrice, qui emploie
un bras-robot dote d'un la pastille a ete d6plac6e on direction du
moyen de prelbvement servant a d6placer des moyen de pr6levement.
55       pastilles entre des stations de chargement et de d6chargement,
caracterise par les opera- 3. Appareil selon la revendication 1, ot le
moyen      tions suivantes: a effet Bernoulli comprend un moyen permet-
charger une cassette de pastilles sur un 6    EP 0 245 289 B1
10 *   C   L   M   S  * systeme de manipulation de pastilles (40;
fektvorrichtung eine Vorrichtung zum Emittie- nettoyer les pastilles a
l'aide d'une brosse   ren !eines Hochdruckwasserstroms far einen <"   (43)
qui est dispos6e sur le systhme de mani-       bestimmten Zeitraum umfalt.
pulation de pastilles (40); envoyer les pastilles a une station de de-   5
4. Gerat nach Anspruch 1, 2 oder 3, wobei jede chargement se trouvant sur
le systbme de          der Entladestationen des Scheibenpollerers el-
manipulation de pastilles (40), oO les pastilles  nen Wasserbehalter
umfaflt, so daB die Schel- sont plac6es sous l'eau;
ben an don Entladestationen (42) unter Wasser obtenir les pastilles de la
part de la station  entladen werden k6nnen, wobei die Aufnahme- de
d6chargement du syteme de manipulation   10    vorrichtung verwendet wird,
urn Scheiben Ober de pastilles (40) a l'aide d'un bras-robot (20)   die
Bernoullieffekterzeugungsvorrichtung auf- utilisant un moyen de pr6lbvement
de pastille     zunehmen und Scheiben von den Entladesta- (30) qui produit
un courant d'eau de haute        tionen (62) des Polierers zu der
Ladestation pression afin de creer une region de basso        des
Schoibenhandhabungssystems (40) zu be- pression grAce a l'effet Bernoulli,
de fagon   15  wegen. qu'une pastille soit d6plac6e sous I'eau en direction
du moyen de pr~levement (30);        5. GOerat nach Anspruch 1, wobei das
Scheiben- d6poser les pastilles dans une station de
kassettenhandhabungssystem   (40)  einen chargement (61) d'un polisseur de
pastille (60)   Scheibenschrubber (43) umfaBt. S      ;Oet
20 polir les pastilles dans le polisseur de pas-  6. Gerat nach Anspruch 1,
wobei die Aufnahme- tille (60).
vorrichtung und der Roboterarm so angeordnet sind, die Scheibe von der
Entladestation (62) Patentansprflche
des Polierers (60) festgehalten wird und in die 25
Unter-Wasser-Entladestation  (49)  abgelegt 1. Gerat zum Polieren einer
Halbleiterscheibe mit     wird. einer Mehrzahl von Scheibenpolierern (60),
wo- bei jeder Scheibenpolierer Lade- (61) und Ent-  7. Gerdt nach Anspruch
1, wobei die Unter- ladestationen (62) besitzt; und einem Roboter-
Wasser-Ladestation  des Scheibenkassetten- arm (20), an don eine
Aufnahmevorrichtung   30    handhabungssystems (40) aufweist: zum Aufnehmen
von Scheiben befestigt ist,             eine Wassermulde (50) mit einem
geneig- gekennzoichnet durch:                             ten Boden (51);
ein Scheibenkassettenhandhabungssystem            einen FUhrungsstab (53),
der auf dem Bo- .(40) mit Lade-(49) und Entladestationen (44),     den (51)
der Mulde (50) montiert ist; wobei jede der Lade- und Entladestationen ei-
35     eine Handhabungsanordnung (54), die auf nen Behdlter fOr Wasser
umfaft, so daB die        dem FUhrungsstab (53) montiert ist; und Scheiben
unter Wasser geladen und entladen            eine Trdgeranordnung (55), die
an der werden k8nnen,
Handhabungsanorndung montiert ist. wobei die Aufnahmevorrichtung (30) elne 



Vorrichtung zum Erzeugen eines Bernoullief-  40    a Gerlt nach Anspruch 1,
wobei das Scheiben- fekts aufweist, wodurch im Betrieb eine Schei-
kassettenhandhabungssystem und eine Mehr- be unter Wasser durch einen
Niederdruckbe-        zahl der Scheibenpolierer in einer kreisf6rmi- reich,
der durch einen Hochdruckwasserstrom       gen Anordnung angeordnet sind,
wobei sich erzeugt wird, zur Aufnahmevorrichtung bewegt      der Roboterarm
im zentralen Bereich des Krei- wird, so daB Scheiben von der Entladestation
45  ses befindet fOr eine Bowegung zwischen dem des
Scheibenkassettenhandhabungssystems           Handhabungssystem  und den
Scheibenpolie- zu einem Scheibenpolierer bewegt worden und       rem. um
die Scheibon von einem Scheibenpolierer zur Ladestation des
Scheibenkassettenhandha-   9. Verfahren zum Polieren einer
Halbleiterscheibe bungssystems <40) zu bewegen.             50      unter
Verwendung eines Roboterarms mit ei- nem Aufnehmer zum Bewegen von Scheiben
2. Gerdt nach Anspruch 1, wobei die Aufnahme-         zwischen Lade- und
Entladestationen, gekenn- vorrichtung eine Vakuumserzeugungsvorrich-
zeichnet durch die Verfahrensschritte: tung zum Halton der Scheibe fOr die
Aufnah-           Laden einer Kassette mit Scheiben auf ein mevorrichtung
umfaflt, sobald die Scheibe zur  55  Scheibenhandhabungssystem (40);
Aufnahmovorrichtung bewegt worden ist.                Reinigen der Scheiben
mit einem B~rsten- schrubber (33), der sich auf dem Scheiben- 3. Gerat nach
Anspruch 1, wobei die Bernoullief-      handhabungssystemn (40) befindet; 7
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S    * Senden der $cheiben zu einer Entladesta- tion auf derm
Scheibenhandhabungssystem (40), wobei die Scheiben unter Wasser ange-
ordnet werden; Erhalten der Scheiben von der Entladesta-   5 tion des
Scheib~enhandhabungssystems (40) mit einem Roboterarm (20), der einen
Schei- benaufnehmer (30) verwendet, der einen Hoch- druckwasserstrom
erzeugt, um mittels des Ber- noullieffekts einen Niederdruckbereich zu er-
10 zeugen, so dab eine Scheibe unter Wasser zu dern Aufnehmer (30) bewegt
wird; Ablegen der Scheiben in eine Ladestation (61) des Scheibonpolierers
(60); und Polieren der Scheiben auf dem Scheiben-   15 polierer (60). 20 25
30 35 40 45 50 55 8    


