CLAIMS
What is clamed s

L. A method for performing DA (Dynamic Alignment) beam calibraglon in a plagina
processing system, said method comprising: .
acquiring a positional difference, said positional difference is gtquired using an
optical imaging approach, said optical imaging approach comprisin of
positioning said wafer on said end effector, |

taking a still image of said wafer on said end effegtor, _
processing said still image to ascerfain said cén_f-.r of said water aud an end

effector-defined center defined by said end effector,

moving said wafer and said end effector thry hsh DA beams associated with a plasma

processing module; and _

' obtaining a reference DA bean pattern byf recording a break-and-make pattern of said

DA beams, said break-and-make paitern ocour fing as said wafer and said end effector move

through said DA beams. |
2. The method of claim | further comypfrising providing a first visual indicator on said

end effector for enabling a processing unif to determine from said stll image said end

effector-defined center, said first visual fndicator representing a reference mark emploved to

derive said end effector-defined cente | _ ,

3. The method of claim 1 furthgh comprising providing a first visual indicator on said
water for enablin & 4 processing uryft to deternnne from said still image said center of said
water, said first visual indicator gmployed to ascertain the cirele that is described by said first
visual indicator, thereby enablifiy said center of said wafer to be determined.
4. The method of claim / farther comprising emploving an image acquisition device to
take said still image of saidfvafer and said end effector such that said DA beams are
calibrated in production ghnditions.

5. The wethod of ¢faim 4 wherein at loast a portion of said image acquisition device is

implemented mside a plasma processing chamber.
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6. The method of claim 1 further comprising acquinng said still image thybugh an

optical aecess that permits said siill image w include both at least a portion of an image of a
first visual indicator of said end effector and at least a portion of an image ¢f a fivst visual
indicator of said wafer, said first visual imiicmor'dfsaid end effector reprfsenting a reference
mark employed o derive said end effector-defined center and said first fisual indicator of
said wafer employed to ascertain the circle that is described by said fiyst visual indicator of
said wafer. '
7. A gystem for performing DA (Dynamic Alignment) heam galibration ina plusma
processing system, said system comprising:
a robot controller, said robot controller confignred to pgrform at least one of
centering s wafer with respect to an end effec b by compensating for a
positional differance between said wafer and said end effeg for with robot movement
compensation, v : |
moving said wafer and said end effectorfhrough DA beams associated with a
plasma processing module;
an image acquisition device, said image acqyfhsition device configured to take one ore
more still images of at least oné of said wafer and faid end effector; |
© an processing unit for performing at leas fprocessing said one ore more still images to
ascertain said end effector-defined center and id center of said wafer, and determine said
positional difference between said center of ghid end effector-defined center and said center
of said wafer, whesein said positional diffegbnee is acquired nsing an in-situ optical imaging
approach; and ' .
V a logic module, said Jogic moduje configured for obtaining a reference DA beam
patiern by recording a break-and-maky patiern o £ said DA beams, saxd break-und-make
pattern occurring as said wafer and shid end eff;ec-tor moves through said DA beams.
8. The sysiem of claim 7 whe, ein said end effector is provided with a first visual
indicator, thereby enabling said pfocessing unit to determine from said one or more still
images said end effector-definegkl center, said first visual indicator representing a reference
mark emaploved to derive saidfend effector-defined center. A
9. The system of clainy7 wherein said wafer is provided with a first visuyal indicator,
thereby enabling said progessing unit 1o determine from said one or more still images said
center of said water, sayh first visual indicator emnployed to ascertsin the circle that is
described by said first sisual indicator, thereby enabling said center of snid wafer Lo be

determined.
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positional difference between said wafer and said end ¢f

pattern by recording a break-and-make pat

pattern oceurring as said wafer and said

10.  The system of claim 7 wherein at least a portion of said image acquisitipn device is
implemented inside a plasma processing chamber of sald processing system.
11, The system of claim 7 wherein said one or more still images is acqyfted through an
optical access thal permits said one ore more still image to include both afleast a portion of
an image of a first visual indicator of said end effector and at least a porfion of an image of a
first visual indicator of said wafer, said first visual indicator of said enfd effector representing
a reference mark emploved to derive said end effector-defined centef and said first visoal
indicator of said wafer emploved o ascertain the circle that i desgfibed by said first visual
indicator of said wafer.
12. A plasma progcessing system for performing DA (Dynaghic Alignment) beam
calibration, said plasma processing system comprising: ' ,
a robot controtler, said robot controller configured br at least - _
centering a wafer with respect to an end effector by compensating for a
fector with robot movement
COmpensation,

moyving said wafer and sald end effegtor through DA beams associated with a

plasma processing module;

an optical imagving'sys.’iem, said in~sitn opiical system configured to 'acqhire .said
positional difference; ' 7

a Jogic module, said logic module cofffigured for obtaining a refarence DA beam
2m of said DA beams, 'ai\d break-and-make
d effector moves through said DA beams.
13, The system of claim 12 whereiyfsaid in-stiu optical imaging system configured to
include at least » 7

an optical imaging system, faid opt.icai- imaging system configured 1o acquire one are
more siill images of said wafer an said end effector; o
-a processing unit, said prhcessing unit configured to ascertain said center of said
wafer and said end effector-defined center; and

a logic module, said Jhgic moditle configured to determine said positional difference
between said end effector-gfined center and said center of said wafer,
14, The system of clafin 13 wherein said end effector is provided with a first visual
indicator, thereby enabiing said processing wnit to determine from said ong or more stilt
images said end effecybr-defined center, said first visual indicator representing a reference

mark employed to dfrive said end effector-defined center.
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15, The system of claim 14 wherein said first visual indicalor is a scribe ling, said seribe

€

fine configured to be an arc of a circle such that the center of said circle coinghdes with said
end effector-defined center. o '
16, The system of claim 13 wheremn said wafer is provided with a firsifvisual indicator,
therebry enabling said processing unit to determine from said one or moyf still images said

center of said water, said first visual indicator employed to ascertain gfcircle that is deseribed
by said First visual mdicator, thereby enabling said center of said wafer to be determined.

17, The system of claim 16 whereln said first visual indicator if an outer periphery of said

water.

18, The system of claim 13 wherein at Ieast a portion of saifi optical imaging system ig
immplemented inside a plasma processing chamber. ‘ V
19, The system of claim 13 wherein said one or more sifil image 1s acquired through an
optical access that permits said one or more still image tofinclude hoth at least a port.ion of an

i

image of a first visual indicator of sald end effector andfst least a portion-of an image of 4
first visual indicator of said wafer, said first visual ingfcator of said end effector representing
a reference mark employed to derive said end effectfr-defined cemer and said first visual
indicator of said wafer employed to ascertain the frcle that is described by said first visual

- mdicator of said wafer.



CLAIMS

What s clamed is:-

L A method for performing DA (Dynamic Alignment) beam calibration ina
plasma processing system, said method comprising:
providing a first visaal indicator on an end effector, wherein said first visoal
indicator is an arc of a circle such that the center of said circle coincides with an end
effector-defined canter defined by said end effecior;
acquiring a pos_iﬁnnal difference, said positional difference is acqaived using
an optical imaging approach, said optical imaging approach comprising:
positioning said wafer on said end effector,
taking a still image of said wafer on said end effector,
processing said stilf image lo asceriain said center of said waler and
said end effecior-defined center,
determining said positional difference between sald center of said
wafer and said end effector-defined center defined by said end effictor,

' centering a wafer with respect 1o said end effector by compensating for said
positional difference between, said wafer and said end effecior with robot movement
compensation; '

moving said wafer and said end effector through DA beams associated with a
plasma processing module; and |

obtaining a reference DA beam pattern by recording a break-and-make pattern
of said DA beams, said break-and-make pattern occuring as said wafer and said end
effector move through said DA beams.
2 The method of claim 1 further comprising using said fivst visual indicator o
determine from said still image said end effector-defined center, said frst visual
indicator representing a reference mark employed to detive sald end effector-defined
center, ' '
3. The method of claim 1 further comprising using said first visua) ndicator to
determine from said still image said center of said waler, said first visual indicator
employved 1o ascertain the circle that is deseribed by said first visual indicator, thereby
enabling said center of said wafer to be determined, v
4. The method of claim T further comprising employing an image acquisition
device to take said siill image of said wafer and said end effector such that said DA
beams are calibrated in production conditions.
5. The method of claim 4 wherein af least a portion of said image acquisition
device is '.implemesﬁed inside o plasma processing chamber,
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6. The method of claim 1 further comprising acquiring said still image through
an optical access that perinits said stilf image to nclade both at feast a portion of an
image of 4 first visual indicator of said end effector and at feast a portion of an image
of a first visual indicator of said wafer, said first visual indicator of ssid end effector
reprasenting a reference mark emploved to detive said end effector-defined center and
said {irst visual indicator of said wafer employed 10 ascestain the circle that is
described by said first visual indicator of said wafer. '
7. A system for performing DA (Dynamic Alignment) beam calibration in a
plasma processing system, said system comprising:

an end effector including at least a first visual indicator, wherein said first
visual mdicator includes an are of a circle such that the center of said circle coincides
with an end effector-defined center defined by said end effector;

a robot controller, said robot conireller configured to perform af least one of

centering a waler with respeet to said end effector by compensating for
1 positional difference between said wafer and said end effector with robot movement
compensation,
moving said water and said end effector through DA beams associaled

with. a plasma processing moduale;

an image gequisition device, suid image acquisition device configured o take
" one ore more still imagés of at least one of said wafer and said end effector;

an processing wiit for perforniing af least processing said one ore mwore still
immges to ascertain sgid end effector-defined center and said center of said wafer, and
determine said positional difference between said center of said end effector-defined
center and said center of said waler, wherein said positional difference is acquired
using an hi-site optical tmaging approach; and

' fogic module, said logic module configured for obtaining a refevence DA
beam patiern by recording a break-and-make pattern of said DA beams, said break-
and-make pattern occwrring as said wafer and said end effector moves theou eh said
DA beams.
8. The sysiem of claim 7 wherein at least an image of said fivst visual indicator is

mehuded in said one or more still images.



9. The svsteny of claim 7 wherein at feast a portion of said image acquisition
device 1s implemented mside a plasma processing chamber of said processing system.
10. The systemrof claim 7 wherein said one or more still images is acquired -
through an optical access that permits said one ore more still image o inclade both at
least a portion of an image of a first visual indicator of said end eftector and at leasta
potiion of an image of & first visual indicator of said wafkr, said Gest visual mdicator
of said end effector representing a reference mark employed to derive said end
effecior-delined center and said first visual indicator of said waler employed to
ascertain the circle that is described by satd fust visual indicator of said wafer.
1. A plasma processing system for performing DA (Dynamic Alignment) beam
calibration, ssid plasma processing system comprising: |
att end effector inclyding at Teast a first visual indicator, wherein said first
viseal indicator includes a scribe hine, said scribe line being an arc of a circle such that
-the center of said circle coincides with an end effector-defined center defined by swid

end effector; 7

a robot contraller, said robot controller configured for at least
centering a wafer with respect io said end effector by

compensating for a positional difference between said waler and said end effecior

“with robot movement compensation,
moving said waler and said end effector through DA beams associated

with a plasma processing module;

an optical imaging systeny, said in-situ optical system configared {o acquire
satd positional differesice;

a fogic module, said logic niodale configured for obtaining a reference DA
heam patiern by recording o break-snd-make paitern of said DA beams, said break-
and-make pattern occurring as said wafer and said end effector moves through said
DA Deams. v '

12.  The system of claim 11 wherein said m-situ optical imaging system
configured to include at Teast

an optical imaging system, said optical imaging system configured to acquire
one ore move still images of said water and said end effector;

a processing unit, said processing unit configured to ascertain said center of
s water and said end effeclor-defined center; and

a logic module, said Jogic module confisured to determine saild positional
difference between said end effector-defined Center and said center of said water.

13 The systeny of claim 12 wherein at least an image of first visual indicator is
included in said one or more still images.
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14. The system of claim 12 wherein said wafer is provided with a first visual
indicator, thereby enabling said processing unit to determine from said one or more
sull iimages said center of said waler, said first visual indicator employed to ascertain
a civcle that 1§ described by said fivst visnal indicator, thereby enabling said center of
said wafer o be determined. '

15, The svstem of claim 14 wherein said fivst visual indicator is su outer periphery
of said wafer,

16.  The system of claim 12 wherein at Jeast a portion of said optical imaging
system 1s implemented inside a plasma processing chamber.

17. . The system of claim 12 wherein said one or more still image is acquired
through an optical access that permits s3id one or more still image to include both at
least a portion of an image of a first visual indicator of said end effector and at least a
portion of an image of a first visval indicator of said wafer, said Hrst visual indicator
of saitt end effector representing a reference mark employed to derive said end
effector-defined center and said first vistal indicator of sald wafer employed to

ascertain the circle that is described by said first visual ndicator of said water.



