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CLAIMS

1. A substrate processing system, comprising:
a processing chamber defining a processing zone;

a first chuck array coupled to a first transport mechanisn positioned on a first
side, wherein the first chuck array is configured to be linearly fmovable back and forth on

the first transport mechanism;

a second chuck array coupled to a second transpg k mechanism positioned on a
~ second side, opposite the first side, wherein the second/chuck array is configured to be

' linearly movvabrle back and forth on the second transpgft mechanism;

and wherein each of the first and second trangport mechanism is configured to
be movable in elevation direction to enable one of fhe first and second chuck arrays to

pass below the other one of the first and second £huck arrays .

2. The system of claim 1, further compriging a loading mechanism configured for

loading substrates onto the first and second chuck arrays.

3. - The system of claim 2, further cgmprising unioading mechanism configured for

unloading substrates onto the first ang second chuck arrays.

4. The system of claim 2, wh¢rein the loading mechanism further comprises

alignment mechanism.

5. The system of claim A, wherein each of the first and second chuck arrays

comprises a plurality of elgctrostatic chucks.
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6. The system of claim 5, wherein each of the first and second chugk arrays

comprises a plurality of rows of electrostatic chucks.

7. The system of claim 4, wherein each of the first and secon { chuck arrays is
configured to be moved at a first speed while traversing the progessing zone and at a

second speed, faster than the first speed, when moved outsidg/ the processing zone.

8. The system of claim 5, wherein the loading mechanfsm cdm'p_rises a plurality of

electrostatic chucks configured to chuck wafers from front side of the wafers.

9. The system of claim 8, wherein the loading mgchanism Comprises alignment

pawl configured for urging wafers against static ali hment pins.
10.  The system of claim 9, further comprisinfg an alignment caméra.

11. A wafer processing system, compriging:
a vacuum enclosure;

a processing chamber attached/to the vacuum enclosure and defining a

processing zone within the vacuum gnclosure;

- afirst rail assembly positiongd inside the vacuum enclosure on one side of the

processing chamber;

a first elevation mechanfsm coupled to the first rail assembly and configured to
raise the first rail assembly tg/elevated position and lower the first elevation assembly to

-lower position;

a second rail assephbly positioned inside the vacuum enclosure on oposite side

of the first rail assembly,
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a second elevation mechanism coupled to the second rail assempbly and
configured to raise the second rail assembly to elevated position and [pwer the second

elevation assembly to lower position;

a first chuck assembly positioned and configured to ride on £he first rail assembly;

and,

a second chuck assembly positioned and configured to fide on the second rail

| assembly.

12.  The system of claim 11, further comprising a wafef delivery mechanism
~ positioned inside the vacuum enclosure and a wafer ref oval mechanism positioned in

side the vacuum assembly.

13.  The system of claim 12, further comprising’a first pick-and-place assembly
configured to transfer wafers from the wafer delfvery mechanism to.the first and second
chuck assemblies, and a second pick-and-plage assembly configured to transfer wafers

from the first and second chuck assemblies o the wafer removal mechanism.

14.  The system of claim 13, wherein fhe wafer delivery mechanism comprises a first

~conveyor belt and the wafer removal mfechanism comprises a second conveyor belt.

a plurality of wafers.

16.  The system of claimy15, wherein each of the chuck assemblies comprises a

plurality of electrostatic cifucks.
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17.  The system of claim 16, wherein the pick-and-place assembly further comprises

actuators configured to align the wafers to the plurality of chucks.

18.  The system of claim 17, wherein each of the chuck assemliyies comprises a
- plurality of alignment pins configured for aligning the wafers by yfging the wafers

against the alignment pins.

19.  In a system having a loading zone, a transport zongf an unloading zone, and a

processing zone, a method for processing wafers, comprf ing:
loading plurality of wafers onto a chuck array in £ loading zone;

transporting the chuck array at a first speed t ' ards the processing zone and,
once arriving at the processing zone transporting t b chuck array at a second speed

slower than the first speed;
processing the wafers during transport irythe processing zonge;

once processing zone hés been travevr: ed, transpokting the chuck array at-the

first speed towards unloading zone and unlgading the wafers at the unloading zone,

once the wafers have been unioad d, lowering the chuck array and returning the

loading zone at the first speed.

20. The method of claim 19, whefein loading plurality of wafers comprises_the steps:
| éctivating a pickup head tofpick up a plurality of waferé;
moving the pickup head jo place the plﬁrality of wafers over the chuck array;
activating gas flow intg/the chuck array to thereby generate air cushions;

activating the pickup/head to release the plurality of wafers over the gas

cushions;

aligning the plurdglity of wafers;
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terminating the gas flow and chucking the wafers to the chuck arpay.
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AMENDED CLAIMS
received by the International Bureau on 24 May 2013 24.054.2013)

1. A substrate processing system, comprising:

a processing chamber defining a processing zone;

a first chuck array coupled to a first transport mechanism positigned on a first side,
wherein the first chuck array is configured to be linearly movable back and {orth on the first
“transport mechanism; '

a second chuck array coupled to a second transport mechaifism positioned on a sccond
side, opposite the first side, wherein the second chuck array is cghfigured 1o be linearly movable
back and forth on the second transport mechanism;,

and wherein each of the first and sccond transport methanism is configured Lo be
movable inclevation dircction to enable one of the first ang second chuck arrays to pass befow

“the other one of the first and second chuck arrays .

2. The system of claim 1, fufthc:' comprising a | ding mechanism configured for loading

substrates onto the first and second chuck arrays.

3. The system of claim 2, further comprising unloading mechanism configured for

unloading substrates onto the first and second ¢huck arrays.

4, . The system of claim 2, wherein the foading mechanism further compriscs alignment
mechanism.
S.  The system of claim 4, whereip each of the first and second chuck arrays comprises a

plurality of electrostatic chucks.

6. The system of claim §, wherein each of the first and sccond chuck arrays comprises a

plurality of rows of electrostatif chucks.
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7. The system of claim 4, wherein each of the first and second chuck arrays is configured to
be moved at a first speed while traversing the processing zone and at a secong speed, faster than

the first speed, when moved outside the processing zone.

8. The system of claim 5, wherein the loading mechanism comprisgs a plurality of

electrostatic chucks configured to chuck wafers from front side of the fvafers. .

9. The system of claim 8, wherein the loading mechanism cogaprises alignment pawl

configured for urging wafers against static alignment pins.
10.  The system of claim 9, further comprising an alignmeht camera. -

11 A wafer processing system, comprising:

a vacuum enclosure; _

a processing chamber attached to the vacuum ¢ ncloﬁure and defining a processing zone -
within the vacuum enclosure; v o A

a first rail assembly pdsitibned inside the vAcuum enclosure on one side of the proceésing' :
chamber;

a first elevation mechanism coupled to fhc first rail assembly and configured to raise the
first rail assembly to elevated position and logfver the first rail assembly to lower posiﬁon;

a second rail assembly positioned iyfside the vacuum enclosure on opposite side 6fthe
first rail assembly; _

a second clevation mechanism goupled to the second rail assembly qnd configured to .
raise the second rail assémbly to elevdted position and lower the second rail assembl;\" to lower
position; '

a first chuck assembly posftioned and configured to ride 6n the first rail assembly; and,

a second chuck assembly positioned and configured to ride on the second rail assembly.

12. The system of claim £ 1, further comprising a wafer dclivery mechanism positioned inside

the vacuum enclosure and A wafer removal mechanism positioned inside the vacuum assembly.

22
AMENDED SHEET (ARTICLE 19)




WO 2013/070978 PCT/US2012/064241

13. The system of claim 12, further comprising a first pick-and-place assegfibly configured to
transfer wafers from the wafer delivery mechanism to the first and second chuck assemblics, and
a second pick-and-place assembly configured to transfer wafers from the tjst and second chuck

assemblies to the wafer removal mechanism.

14, The system of claim 13, wherein the wafer delivery mechanish compriscs a first

~ conveyor belt and the wafer removal mechanism comprises a secondl conveyor belt.

15, The system of claim 14, wherein the pick-and-place assefnbly comprises a pickup hcad

~having a plurality of pickup chucks configured for simultaneo Vsly chucking a plurality of wafers.

6. The system of claim 15, wherein each of the chuckfassemblies comprises a plurality of

clectrostatic chucks.

17. The systemof claim 16, wherein the pick-and/place assembly further comprises actuators -

configured to align the wafers to the plurality of chycks.

18. The system of claim 17, wherein each offthe chuck assemblies comprises a plurality of
alignment pins configured for aligning the wafkrs by urging the wafers against the alignment

pins.

19. In a system having a loading zong, a transport zonc, an unloading zone, and a processing
zone, a method for processing wafers, gomprising: '

loading plurality of wafers onfo a chuck array in a loading zone;

transporting the chuck array/at a first speed towards the processing zone and, once
arriving at the processing zone trahsporting the chuck array at a second sbced slower than the
first speed;

processing the wafers guring transport in the processing zoné;

once processing zonefhas been traversed, transporting the chuck array at the first speed

towards unloading zone anfl unloading the wafers at the unloading zone;
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once the wafers have been unloaded, lowering the chuck array and retufning the chuck

array to the loading zone at the first speed.

20.  The method of claim 19. wherein loading plurality of wafers comrises the steps:
activating a pickup head to pick up a plurality of wafers;
moving the pickup head to place the plurality of wafers over t ke chuck array;
activating gas flow into the chuck array to thereby generate gir cushions;
~ activating the pickup head to release the plurality of wafergover the gas cushions;
aligning the plurality of wafers; A‘ .

terminating the gas flow and chucking the wafers to the/chuck array.
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CLAIMS

1. A substrate processing system, comprising:

a processing chamber defining a processing zbne;

a first chuck array éouplcd to a first transport mechanism positioned on a first side,
wherein the first chuck array is configured to be linearly movable back and forth on the first
Lransport mechanism; '

a second chuck array coupled to a second transport mechanism positioned on a sccond

sidc, opposite the first side, wherein the second chuck array is configured to be linearly movable

‘back and forth on the second transport mechanism;

and wherein each of the first and sccond transport mechanism 1s configured lo be
movablc in clevation dircction to enable one of the first and second chuck arrays to pass below

the other one of the first and second chuck arrays .

2. The system of claim 1, further comprising a Joading mechanism configured for loading

substrates onto the first and second chuck arrays.

3. The system of claim 2, further comprising unloading mechanism configured for

unloading substrates onto the first and second chuck arrays.

4, The system of claim 2, wherein the loading mechanism further comprises alignment
mechanism,
S. The system of claim 4, whercin each of the first and second chuck arrays comprises a

plurality of electrostatic chucks.

6. The system of claim 5, wherein each of the first and sccond chuck arrays comprises a

plurality of rows of electrostatic chucks.
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7. The system of claim 4, wherein each of the first and second chuck arrays is configured to
be moved at a first speed while traversing the processing zone and at a second speed, faster than

the first speed, when.moved outside the processing zone.

8. The system of claim 5, wherein the loading mechanmsm comprises a plurality of

electrostatic chucks configured to chuck wafers from front side of the wafers.

9. The system of claim 8, wherein the loading mechanism comprises alignment pawl

configured for urging wafers against static alignment pins.

10.  The system of claim 9, further comprising an alignment camera.
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